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ORAL FILM COMPOSITIONS AND DOSAGE FORMS
HAVING PRECISE ACTIVE DISSOLUTION PROFILES

FIELD OF THE DISCLOSURE

{0001} The present disclosure relates to an oral fibm in an mdividual unit dose for
delivery of one of more actives, such as clobazam, having an average particle size D90 of less
than about 160 microns, wherein the oral film has g precise, controlled active dissolution rate,
and methods of treating a variety of diseases, including epilepsy and seimues, by

administering the same to a patient in need thereof.

BACKGROUND

{0002} Active mgredients, such as drugs or pharmaceuticals, may be prepared in a
tablet form to allow for accurate and consistent dosing. However, this form of preparing and
dispensing medications has many disadvantages including that a large proportion of
adjuvants that niast be added to obtain g sive able 1o be handled, that a larger medication form
requires additional storage space, and that dispensing includes counting the tablets whicly hag
a tendency for inaccuracy, In addition, many persons, estimated to be as much as 28%6 of the
population, have difficulty swallowing tablets. While tablets may be broken ito smaller
pieces or even crushed as a means of overcoming swallowing difficulties, this is nota

suitable solution for many tablet or pill forms. For example, crusling or destroying the tablet
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or pill form to facilitate ingestion, alone or in admixture with food, may also destroy the

controlled release properties,

{6003} As an altersative 1o tablets and pills, films may be used 1o camry active
ingredients such as drugs, pharmaceuticals, and the hike. However, historically films and the
process of making drug delivery svstems psing this dosage form have presented some unigue
challenges, both in the formulation, processing and pharmacokinetic areas. In particular,
films and oral dosage units cut therefrom have suffered from a nwnber of unfavorable
characteristics that have not allowed them o be used in practice, until recent years when

advancements have made film a highly desirable dosage form.

{0004} As with traditional tablets and pills, the absorption of drugs administered in
the form of oral films depends on a nmumber of factors, inchuding the relegse of the drug
substance from the filny, the dissolution, and solulvilization of the drug under physiologieal
conditions. In one manner, o vitro dissolution is a relevant predictor of in vivo performance.
In vitre dissolution tests for inmediate release oral dosage forms are used to assess the
quality of & drug product between lots; guide development of new formulations; and ensure
continging prodect quality, biosquivalence, and performance as changes are made to the

product.

{H005] Because oral films dissolve rapidly, there 15 a need for improved dissolution
testing that is capable of precise measurements almost immediately upon placement ina

liquid and at very small time intervals for these rapid dissolving produets.
SUMMARY

{0006} An oral film for delivery of a desired amount of an active having an average
pariicle stee DO0 of less than about 160 microns in an individual unit dose is disclosed. The
film comprises: a water-soluble polymer matrix, & water swellable polvimer matnx, ora
water-soluble and water swellable polymer matrix; and an additive. The active may be chosen
from a wide variety of actives, sach as those disclosed hergin, including clobazam, riluzole,
digzepam, ot anv combination thereof. The additive may be selected from the group
conststing of a sweetener, 8 Hlavor, a flavor enhancer, a filler, a plasticizer, a dye, a pigment, a
petmeation enbiancer, a buffer, & preservative, stheon dioxide, an anti-tacking agent, and any
combination thereof, Upon placing the film in & medium, more than about 2% of the active &
dissolved in the meduun after about 3 minutes.

2
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{007 The active has an average particle size D90 of less than about 160 microns,
{ess than about 120 microns, less than about 100 microns, less than about R0 microns, less
than about 50 microns, less than about 20 microns, less than shout 10 microns, or D90 of
about 8 microns, Optionally, the active also bas an average particle size DSO of less than
about 30, less than about 20, less than about 10, less than about 4, or a D30 of abowt 3, andior
an average particle size D10 of less than about 10, less than ghout 5, less than gbont 2, or D10

of about 1.

{0008} When the active s clobazam, the ndividoal voit dose may contain about 2 mg
to about 20 mg, about 5 mg, or about 20 my of clobazam. Optionally, less than about 109 of
the active is dissolved 1n the oral film. In certamn enibodiments, upon placing the film ina
medinm, more than ahout 30% of the active is dissolved after about 3 mimgtes, about 30% of
the getive s dissolved affer abouwt 3 minutes, about 30% of the active s dissolved afier abont
I nunute, more than sbout 50% of the active is dissolved after abowt 1 mytnute, more than
ahout 95% of the active is dissolved after about 2.5 nunutes, more than about 40% of the
active is dissolved after about 3.5 minptes, more thay about 55% of the active s dissolved
after about § mimgtes, more than abowt 753% of the active is dissolved afier abowt 5 minutes,
more than abowt 85% of the active is dissolved afier about 6.5 minutes, or more than about
93% of the active is dissolved m the medium after about 10 minutes. In certgin embodiments
thereof] dissolution of the active s measured after storage of the Blm for more than 0 to about
36 months, at about 20°C to about 60°C, andior up to about 75% relative hunidity (RH), o
about 60% RH.

{0009} The oral film may comtain a sweetener selected from the group consisting oft
sucralose, stevia, acesulfame potassium, sacchavin, fructose, aspartame, and any combination
thereof, optionally present i about 0.5% to about §% by weight of the comaposition. The oral
fily may contain berry flavoring, optionally present in about $.1%6 1o about 15% by weight of

the composttion.

{018 A method of treating epilepsy and seizures by administering an oral film

containing an active in an individual unit dose to 2 human in need thereof is also disclosed.
BRIEF DESCRIPTION OF THE FIGURES

{011} Figures and 2 are exemplary configrations of systems used in PION

technalogy.
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{012} Pigure 3 is a graph showing dissolution of the active i oral films containing 3

mg clobhazam milled (DO0=106 microns) snd 5 mg clobazam (D083 microns), and an oval

tablet containing clobazam.

{00131 Figure 4 is a graph of the average active dissolution profile for oral films

contaimng 5 mg and 13 mg of digzepam measured by traditional dissolution,

ja014] Figure 5 is a graph of the gverage active dissolution prefile for oral films

containing 3 mg and 15 mg of diazepam measured by PION technology.

{0015] Figure 6 is a graph of the average active dissolation profile for oral films

containing 50 mg of riluzole measured by traditional dissolution.

0016} Figure 7 15 a graph of the average active disselution profile for oral films.

containing 50 myg of riluzole megsured by PION technology.

{8017} Figuee 8 15 2 graph showing average active dissolution profiles for oral films
containing § mg of clobazam after storage for about 34 months and 60 RH at about 25°C and

ahout 40°C measured by traditional dissolution.

j0018] Figure ¥ is a graph of average active dissolution profiles for oral filins
comtaining 3 me and 20 mg of clobazam after storage at about 25°C and about 40°C measwred

by PION technology.

{0019} Figure 10 15 an enhanced view of the graph of Figure 9 showiag the curve of
the active dissolution profile from 1 to 10 minuvies for oral films containing $ my and 20 mg

of clobazam after storage at abount 25%C and about 40°C.

{0020 Figure 11 is 8 graph of the second derivative values and nflection points for

the results of Figure 9 for oral films comtammng 5 myg of clobazam,

LAY Figure 12 is a graph of the second derivative values gnd inflection points for

the results of Figure 9 for oral Blms containing 5 my and 20 myg of clobazam.

fon22] Figares 13 and 14 are graphs of average active dissolution profiles of oral
films containing 5 mg, 10 mg and 20 mg of clobazam after storage for about 24 months and

60 RH at about 25°C and about 40°C.
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{3623] Figure 15 15 the 1% derivative graph of the active dissclution profile of Figure
13
{8024} Figure 16 is a graph of the active dissolution profiles of oral films contaiming 5

oz, 10 mg and 20 myg of clobazam afer storage for about 24 months and 60 RH at abows
25°C, and after storage for about 24 months and 60 RH at about 40°C, measwred by PION

technology.

[O025] Figure 17 is the 1® derivative graph of the active dissolution profile of Figure
16,
{0026} Figure 18 s a graph of the active dissolution profiles of oral films contatning 5

myg, 10 myg and 20 myg of clobazam after storags for about 24 months and 60 RH at about

28°C, and after manufacture, Le., without storaye, measured by PION technology.

{00271 Figure 19 is the 17 dertvative graph of the active dissolution prefile of Figure
18,
{0028] Figure 20 is a graph of the active dissolution profiles of oral films containing

5 mg, 10 mg and 20 my of clobazam in different media measured by PION technology.

fOH29 Figare 21 is the 1® derivative graph of the active dissolution profile of Figure
20,
{030 Figure 22 i3 a graph of the active dissolution profiles for lquid mix contaming

clobazam, an oral film containing 3 mg of clobazam, and placebo, measwred by PION

technology.

0631} Figure 23 is the 1% dertvative praph of the active dissolution profile of Figure

22,
DETAILED DESCRIPTION

{0032} Dissolution profiles, and, more specifically, dissolution rates, for drug
products, mcluding oral films, and actives are established to ensure conststency between
batches and to identily any potential issues with biogvailability of a pharmaceutical acuive, A
surprising new means for more precisely and accurately testing dissolution profiles was

developed using PION technology, a fiber optic UV monitoring system,

LA
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{6033} A oral film for delivery of a desired amount of an active having an average

particle size OO of less than about 160 nicrons 1 gn individual unit dose is disclosed herein,
having an active dissolution profile with improved precision, more sampling points and

enhanced wate of change evaluation as compared to prior dissolution tests and profiles

currestly known with respect to film dosage forms.
{0034} The oral film in an individual voit dose (e, dosage unit} disclosed herein

contains: @ water-soluble polvmer matrix, a water swellable polyier mateix, of a water-
soluble and water swellable polymer matrix; optionally micronized active; and one or more
additives. The film s self-supporting and the active is substantially uniforaly distributed
within the fikn. The substantially wniform distribution is measered by substantially equally
sized individual unit doses that do not vary by more than 10% of the desired amount of the
active. The film containing the active may be niade by casting methods as described in, for
exanple, TLS. Patents 7,606,337, 8,603,514 8,765,167, 98553 221; and 9,931,305, all
meorporaied herein by reference in their entirety, and then cut into individual anit doses
{dosage wnis). Alternatively, the individual unit doses may be made in individual wells or
strips, such as disclosed in LS. Patent §,956,685; U8, Patent 8,936,825 and U8,

Poablication 1IS2012/0263865, all incorporated heretn by reference in their entirety,

0035} The term "film™ can include flms and sheets, in any shape, including
rectangular, square, or other desired shape. A filin can be any desired thickness and stze. In
an embodiment, a film can have a thickness and size such that 1t can be administered to &
patient, for example, by placement into the oral cavity. A film can be refatively thin from
about 0.0023 nun to about 0.250 num, or 8 film can be somewhat thicker from about 0,250
1o abowt L0 mm. Some films mayv be even thicker, e.g., greater than about 1.0 mum, or
thinner, e g, less than about 0.0025 mm. & film can be a single layer or g & can be mudti-
layered, incloding laminated or nwultiple cast films. When multilavered, the active may be
present in one laver, in more than one layer but not all favers, or in all lavers. The active may
be present i the mucosal-contacting laver. An active may be combined, with one or more
additives, i a single layer, each contained In separate layers, or can each be otherwise

comtained in discrete regions of the same dosage form.

Active
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{036 The filnis miay be processed to ensure that any active(s) are substantially

untformiy distributed throughout, For example, when the films, such as cast films, are cut
wnto individual unit doses which are substantially the same size, the amount of the active in
the unit dose can be known with a great deal of accuracy. The accuracy in dose 1s particularly
advantageous and in fact required by governmmensal regulatory bodies such as the UK. FDA,

when the active is a medicament, ie., a drug.

19037} The active that may be mcorporated mto the film of the present mvention
wctude, without Hmitation pharmacentical and cosmetic actives, drugs, medicaments,
antigens or allergens such as rapweed pollen, spoves, microorganisms including bacteria,
seeds, mouthwash comiponents such as chlorates or chlorites, Bavors, fragrances, enzymes,

preservatives, sweetening agents, colorants, spices, vitamins and combinations thereof

{0038} The amount of active iy the film depends on a mumbey of factors, tncluding,
¢.g., the chosen active, the desired treatment strength, the mumber of layers of the film, and
the chosen formulation, as readily understood by one of ordinary skill in the art. The
pharmaceutical active comprises from about 0.001% 1o about 99%, front about 0.003% to
about 75%, or from about 0.005% to about 50% by weight of the film composition inclading,
more than about 0.005%, more than gbout 0.05%, more than about 0.5%, mere than about
1%, more thao about 5%, more than abowt 10%, more than about 15%, more than about 20%,
more than about 30%, about 50%, more than about 30%, less than about 50%, less than about
3(1%, less than aboat 20%, less than about 15%;, less than about 10%, less than about 3%, less
than gbout 1%, less than about 0.5%, less than about 0.05%, or less than about 0.005%. The
amowits of other components may vary depending on the active and other components but
typically these components comprise no more than about 0%, no more than about 30%, or

no more than about 15% by total weight of the Blm composition,

0039 Suitable actives for use in the films berein tnclude, but are not limited to, the
following therapeutic classes: ace-inlulutor; adrenergic agent; adrenocortical sterend;
adrenocortical suppressant; aldosterone antagonist; alkaloid; amine acid; anabolic; analeptic:
analgesic; anesthetic; anorectic] anti-acne agent; anti-adrenergic; anti-allergic; anti-amebic;
anti-apemic; anti-anginal; anti-anxiety; antt-arthritic; anti-arrythmia; anti-asthmatic; anti-
atherosclerotic; anti~chelesterolemic; antibgcterial; antibiotic; anticholinergie; anticoagulant;
anticonvulsant; antidepressant; antidiabetic; antidiarches!; antidiuretic; antidote; anti-emetic;

anti-epileptic; antifibrinolytic; antifungal; antthemorthagie; antithistamine;

7
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antthyperlipidemia; antthypertensive; anithypotensive; anti-infective {(both systemic and non-~
antumycotic, antinauseant; antineoplastic; antineutropenic; anti-obesity antiparasitic] antt-
parkinson; antiproliferative; antipsvchotic] anti-pyretic; antirheumatic; antiseborrheic;
antisecretory antispasmodic; anti-stroke; antithrombotic; anti-thyroid; anti-tumor; anti-
tussive; anti-ulcerative; anti-uricenue; antiviral; appetite suppressant; appetite stomulan;
binlogical response moditier; blood glucose regulater; blood moditier; blood mewabolism
regulator; bone resorption whibiior; bronchodilator; cardiovascular agent; central nervous
system stimmlant, corebral dilator; contraceptive; coronary dilator; cholinergic; cough
suppressant; decongestant; depressant; diagnostic aid; dietary supplement; divretic;
dopaminergic agent; enzymes; estrogen receptor agonist; endometriosis management agent;
expectorant; erectile dysfunction therapy, erythropotetic; ibrmolytic; fertility agent;
Huorescent agent; free oxygen radical scavenger; gastric acid suppressant; gastrointestinal
motiity effector; genetic modifier; glucocarticond; hair growth stimulant; hemostatic;
histaming H2 receptor antagonists; homeopathic remedy; hormone; bypercalcemia
management agent; hypocalcemia management agent; hypocholesterplemic; hypoglycemie;
hypolipidenic; hypotensive; ion exchange resin; aging sgent] IUNWNMZING agent;
immunomoduiator; immunoregulator, ymmunostimulant; munosuppressant; keratolvtic,
laxative; LHRH aponist; mood regulator; motion sickness preparation; mucolytic; muscle
relaxant; mydriatic; nasal decongestant; newomuscular blocking agent, newoprotective;
NMDA antagonist; non-hormonal sterol derivative; osteoporosis therapyv; oxXyiocic:
parasympatholyiic; parasympathomimetic; plasminogen activator; platelet activating factor
antagonist; platelet aggregation inhibitor; prostaglandin; psychotherapeutic; psychotropic;
radioactive ggent; respiratory agent; scabivide; sclerosing agent; sedative; sedative-hvpnotic;
selective adenosine Al antagonist; serotonin antagomst; serotoma inhibitor; serotonin
receptor antagonist; unoking cessation therapy; steraid; stimulant; sympatholytic] terine
relaxant; thyroid hormone; thyroid inhibitor; thyromimetie; tranguilizer; tremor therapy;
amyotrophic lateral sclerosis ggent; cerebral ischemia agent; Paget's disease agent; wastable
angina agent; vasoconstrictor] vasodilator; weight management; wound healing agent;

xanthing oxidase inhibitor; and combinations thergof.

{0044 Examples of actives suitable for use herein inchude antacids, Hz-antagonists,

and analgesics. For example, antacid dosages can be prepared using the ingredients calciom

]
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carbonate alone or in combination with magnestum hydroxide, and/or aluminum hydroxide.

Moreover, antacids can be wsed in combination with He-antagonists.

{8041} Analgesics tnehude opiates and oplate dertvatives, such as oxycodone
{commercially available as Oxveontin®); thuprofen {commercially available as Motrin®,
Advil®, Motrm Children's®, Motrn IBR, Advil Children's®, Motrin Infants'®, Motsin
hunior®, Ibe-28, Proprinal®, 12008, Mido! Cramp Formula®, Bufen®, Motrin Migraine
Pain®, Addaprin® and Haltran®), aspivin (commercially available as Empirin®, Ecotrin®,
Genuine Bayer®, and Halfprin®}, acetaminophen {commercially available as Silapap
Infant's®, Silapap Children's®, Tylenol®, Tvlenol Children's®, Tvlenol Extra Strength®,
Tylenol Infants’ Original®, Tylenol Infants'®, Tyvlenol Arthritis®, T-Painol®, Q-Pap®,
Cetmten®, Dolono®, Tycolene®, APAPR and Amumofen®), and combinations thereof that
may optionally include caffeine. Other pain relieving agents mav be used i the present
wmvention, including nweperidine hvdrochlonide (conmercially availablke as Demernl®),
capsaicin {commercially available as Quitenza®), morphine sultate and naltrexone
hydrochloride (commercially available as Embeda®), hydromorphone hydrochloride
{eommercially available as Dilaudid®), proporyphene napsylate and acetaminophen
{commercially avatlable as Darvocet-N&), Fentanyl (commercially available as Duragesic®,
Onsolis®, and Fentora®), soditun hyalurenate {commercially available a3 Euflexxa®),
adahmumab {(commercially available as Homira®), sumatriptan succinate (commercially
available as Imitrex®), fentany! fontophoretic tcommercially avatlable as fonsvsi®),
orphenadrine citrate {commercially avatlable as Norgesic®), magnesium salicylate
tetrabydrate {commercially available as Novasal®), oxymorphone hydrochloride
{conmercially avatlable as Opana ER®), methocarbamed (commercially available as
Robaxin®), carisoprodol {commercially available as Soma®), tramado! hydrochloride
{commercially available as Ultracet® and Ulttam®), morphine sulfste {commercially
avatlable as MS Contin®), metaxalone (commercially available as Skelaxin®), oxycodone
hydrochlotide {conunercially available as OxyContin®), acetaminophensoxyeodone
hydrochloride (commercially available as Percocet®), oxycodonsfaspivin (commercially
available as Porcodan®), hvdrocodone bitartrate/acetansiinophen {commercially available as
Vicodin®), hydrocodone bitastrate/ihaprofen {(commercially available as Vicoprofen®),
nepaftenac (commercially available as Nevanac®), and pregabalin (commercially available as

Lyrica®®),
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{0042} The films disclosed herein niay further include agents such as NSAIDs,

mchiding etodolac (commercially avatlable as Lodine®), ketorolac tromethamine
{commercially available as Acular® or Acuvail®), naproxen sodinm {commercially available
as Anaprox®, Naprosyn®), flurbiprofen {(commercially available as Ansaud®), diclofenac
sodium/misoprostol {conunercially avatlable as Arthrotec®), celecoxib {commerciatly
available as Celebrex®), sulindac (commercially available as Chnoril®), oxaprozin
{commercially available as Daypro®), piroxicam {commercially available as Feldene®,
mdomethacin {commercially available as Indocia®), meloxicam {(conwnercially available as
Mobic®), mefenamic acid {commercially available as Ponstel®}, folmetin sodium
{commercially available as Tolectin®), choling magnesium trisalicylate (commercially
avatlable as Trilisgte®), diclofenac sodivwm {commercially available as Voharen®),
diclofenac potassinm {commercially available as Cambia® or Zipsor®), and nyisoprostal
{commercially available as Cytotec®). Opiate agonists and antagonists, such s

buprenorphine and naloxone are further examples of drugs for use in the présent mvention,

{0043} Other drugs for other actives for vse herein inchude anti-diarrheals such as
{operamide (commercially available as Imodivm AD®R, Tmotl®, Kaodene®, Impernim®,;
Diamode®, QC Anti-Diarrheal®, Health Care America Anti-Ihartheal®, Leader A-D®, and
Imogen®), nitaroxanide (comumercially available as Alinia®) and diphenoxylate
hydrochlonde/atropine sulfate {commercially gvailable as Lomotil®), anfi-histamines, anti-
tussives, decongestants, vitamins, and breath fresheners. Common drugs used alone or in
combination for colds, pain, fever, cough, congestion, runny nose and allergies, such ag
acetaminophen, thuprofen, chlorpheniramine maleate, dextromethorphan, dextromethorphan
HBr, phenylephrine HCL psendoephediine HUY, diphenbydramine and combinations thereof,
such as dextromethophan HBr and phenylephrine HCI (available as Triandnic®) may be

mchuded inthe flny compositions of the present invention.

{60444 Other actives useful herein include, but are not Hmited 10, alcohol dependence
treatiment, sach as acamprosate calcivm {commercially available as Campral®); Allergy
treatment medications, such as promethazine hydrochloride {commercially available as
Phenergan®), bepotastine besilate {commercially avaslable as Bepreve®), hydrocodone
polistivex/chlorphenitaning polistirex {commercially available as Tussionex®), cetirizine
hvdrochloride (conunercially available as Zyrtec®), cetirizine

hydrochloride/'psendoephedrine hydrochloride (commercially available as Zyrtec-DR,

e
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promethazine hydrochloride/codeine phosphate {conumercially avatlabile as Phenergan® with
Codeine), penurolast {commercially available as Alamast®), fexotenadine hydrochloride
{commercially available as Allegra®), meclizine hydrochloride {commercially svailable as
Antiveri®), azelasting hydrochlonde {comamercially avatlable as Astehn®), mzatidine
{commercially available as Axidi®), desloratadine {conunercially available as Clarinex®y,
cromolyn sodium (conmmercially available as Crolom®), epinastine hydrochloride
{commercially available as ElestatR), azelastine hvdrochloride (commercially available as
Optivar®), prednisolone sodiwun phosphate {(conunercially avallable as Qrapred QDTRY,
olopatadine hydrochloride (commercially available as Patanol®), ketotifen fumarate
{commercially available as Zaditor®), and montelukast sodium (conumercially available as
Ringulair®); and anti-histamines such as diphenhvdramine HCY (gvaitable as BenadryI®),
foratadine (avadable a5 Clanitin®), astemizole {available as Hismanal®), nabumetone
{available as Relafen®), diphenvdramine HOL (available as TheeaFlu®) and clersastine

{available as Tavist®}.

jaa4S] Films of the present discloswre may further include Alzhermer’s ireatment
medications, such as tacrine hvdrochlonide {commercially available as Copnex®),
galantamine {commercially available as Razadyne®), donepezil hydrochloride {commercially
available as Aricepi®), rivastiginine tanrate {commercially avatlable as Exelon®),
capryhidene {commercially available as Axona®), and memantine (commercially avatlable as
Namenda®); anemia medication, such as gvanocobalamin {(commercially available as
Nascobal®) and ferumoxytol {commercially available as Feraheme®); anesthetics, such as
antipyrine with benzocaing (commercially avatlable as Auralgan®, Aurodex® and Awrato®Y,
anging medication, such as smlodipine besylate {commercially available as Norvasc®),
nivoglveerin {commercially available as Nitro-Bid®, Nutro-Dhr®, Nitrolingeal®, Nitrostat®,
Transderm-Nitro®3, isosorbide mononurate {conuwnercially avalable as Imdur®), and
wosorbide dinitrate {commercially available as Isordil®): anti-tussives such as guaifensing
anti-Alzheimer’s ggents, such as nicergoline; and CaM-antagonists such as nifedipine

{commercially available as Procardia® and Adalat®).

jo046] Actives useful in the present disclosure may also include anti-asthmatics, such
as albutero! sutfate (commercially available as Proventil®), ipratropium bromide
{commercially available as Afrovent®), salmeterol xinafoste (commercially avaitable as

Serevent®}, zafirlukast {commercially available as Accolate®), flunisplide (commercially

il
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available as AeroBidR), metaproterenol sulfate (commercially available as Alupent®),
atbuterol inhalation {commercistly avalable as Ventolin®), terbutahine sulliie (commeraially
available as Brethine®), formaterol {commercially available as Foradil®), cromeolyn sodium
{commercially available as Intal®), levatbuterol hvdrochloride (commercially available as
Xopenex® ), zilewon (commercially available as Zvflo®)}, futicasons propionate/salmeterol
{commercially available as Advair®), albutere] sulfate/triamcinolone acetonide
{commercially available as Azmacont®), dimethvixanthine (commercially available as
Theophylline®), and beclomethasone {commercially avallable as Beclovent®, Beconase®,
Ovar®, Vancenase®, Vancenl®); angtoedema medication, such as €1 esterase Inhibitor
{human} (commercialty available ay Berinent®) and ecallantide (commercially available as
Kalbitor®) and antibacterial wmedications, such as imethoprisy/'selfamethoxazole
{commercially available as Bactnim®), mupirecin {commercially available as Bactroban®),
metromdazole (commercially avatlable as Flagyl®), sulfisoxarole acetyl (commeraially
available as Gantrisin®), bisnwuth subsalicylate and metronidazole/tetracychne hydrochioride
{commercially available as Helidae Therapy®), nitrofurantoin {commercially available as
Macrodantin®), norfloxacin (connercially available as Noroxin®), srvthromyein
ethvisuccmate Sulfisoxazole acetyl {commercially available as Pediazole®), and levotloxacm

{commercially available as Levaquin®).

o047} The films of the present discloswre may further mclade one o more
antibiotics, mclhading amoxictim (conumercially available as Amoxii®y, ampicillin
{conunercially avatlable as Omnipen®, Polycillin® and Principen®), amoxicillin/clavulanate
potassium {commercially available as Augmentin®), moxifloxacin hydrochioride
{commercially available as Avelox®), besifloxacin {(commercially available as Bestvance®),
clavithromycin (conumercially available as Biaxin®}, ceftibuten (commercially available as
Cedax®), cefiroxime axetil {commercially avadable as Cefiin®), cefproz] (commercially
avatlable as Cetuil®}, ciprofioxacin hydrochlonide {commercially available as Ciloxan® and
Cipro®), clindamyein phosphate (conunercially avatlable as Cleocin T®), doxyeveline
hyclate (commercially available as DoryxR), dirithromyein {(cormmercially avatlable as
Dynabac®), erythromycin (sonunercially available as EES. & E-Mycin®, Erye®, Erv-
Tab®, Erythrocin®, and PCE®), ervthromyein fopical {commercially avatlable as A/T/S®,
Erveette®, T-Stat®}, gemifloxacin {commercially available as Factive®), ofloxacin
{commercially known as Ocuflox®, Floxin®), telithromycin (commercially available as

Ketek®}, lomefloxacin hydrochloride {commercially available as Maxaquin®), minocyehine
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hiydrochloride (commercially available as Minocin®), fosfomycin tromethamine
{commercially available as Monwrol®), penicillin with potassiwn {commercially available as
Penicillin VE®, Veeatids®), mimethoprim (commercially available as Primsol®),
ciproflioxacin hydeochlonde {commercially avgilable as Progquin XR®), rifampin, isontaad
and pyrazinamide {commercially availalile as Rifater®), cefditoren {conunercially available
as Spectracef®), cefixime (commercially available as Suprax®), tetracyeline (commercially
available as Achromycin V& and Sumyein®), tobramycin (commercially available as
Tobrex®), rifsximin {conumercially available as Xifaxan®), anthromycin (commercially
available as Zithromax®), azithromycin suspension {commercially available as Zmax®),
linezolid {conumercially available as Zyvox®), benzoyl peroxide and clindaryein
{commercially available as BenzaClHn®), erviliromyein and benzov] peroxide {commercially
available as Benzamycin®}, dexamethasone (commercially available as Ozurdex®),
ciprofloxgers and dexamethasone {commercially avatlable as Ciprodex®), polymysin B
sulfwte/neomycin sulfatehiydrocortisone (commercially available as Contisporin®), colistin
sulfate/neomycin sulfate/hiydroconisong acetate/thonzomum bromide {commercially
available as Cortisporin-TC Que®), cephalexin hydrochloride {commercially available as
Keflex®, cefdini (commercially gvailable as Omnicef®), and gatifioxacin {commercially

avaitable as Lymar®).

[8048] Other useful actives include cancer treatment medications, including
cyclophosphamide (commercially available as Cytoxan®), methotrexate {commercially
available as Rheumatrex® and Trexal®), wmoxifen citrate (commercially available as
Netvadex®}, bevactzunab {commercially available as Avastin®), everolimus (commercially
avgilable as Afmitor®), pazopanb (commercially available as Votrieni®), and anastrozole
{commercially available as Avimidex®}; leukemia treatment, such as ofatursumab
{commercially available as Arzerra®y; anti-thrombotic drugs, sueh as antithrombin
recombinant lyophilized powder (commercially available as Atrva®), prasagrel
{commercially available s Efient®); anti~coagulants, such as aspivin with extended-release
dipyridamole {commercially available as Aggrenox®), warfarin sodtum {conwmercially
available as Countadin®), dipyridample {commercially available as Persantine®), dalteparin
{commercially available as Fragmin®), danaparoid {commercially avallable as Qrparan®),
enoxaparin {commercially available as Lovenox®), heparin {commercially available as Hep-
Lock, Hep-Pak, Hep-Pak OV, Heparin Lock Flush), tinzaparin {commercially available as

Innohep®), and clopidogrel bisulfate {commercially available as Plavix®); antiemetics, such
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as granisetron hydrochloride {commercially available as Kytril®) and nabilone
{commnercially available as Cesamnet®), trimethobenzanude hydrochloride (commercially
available as Tigan®), and ondansetron hydrachlonde (commercially available as Zofran®);
anti-fungal reatiment, such as ketoconazole {(commercially avaslable as Nizoral®),
posaconazole (copunercially available as NoxafilR), ciclopirox {commercially available as
Pealac®), guseofulvin {conumercially available as Gris-PEGR), oxiconazole nitrate

{commercially available as Oxistat®), Huconazole {commercially available as Diflucan®),

sertaconazole nitrate {commercally gvailable as Ertaczo®), terbinafine hvdrochloride
{commercially gvailable as Lanusii®), ciclopirox {conunercially available as Loprox®),
nystatin/triameinolone acetonide {commercially available as Mycolog-1I®), econazole nitrate
{commercially available as Spectazole®), iraconazole (commercially available as

Sporanas®, and terconazole {commercially available as Terazol®).

0045 Actives may further include anti-mflanmsatory medications, such as
hydroxyehloroguine sulfate {conmmercially available as Plaquenil®}, fluticasone propionate
{commercially available as Cutivate®), canakinumab {commercially available as Liaris®),
amcinonide {commercially available as Cyclocont®), methylpredaisolone {commercially
avatlable as Medrol®), budesonide {commercially available as Batocort BEC®), anakinra
{commercially available as Kineret®), diflorasone digcetate (commercially available as
Psorcon®), and etanercept {commercially available as EnbrelR), antispasmodic medication,
such as phenobharbitalhvoscvamine sulfatefatropine sulfate/scopolamine hydrobromide
{commercially available as Donnatal®); antiviral treatment, such as oseltamivir phosphate
{commercially available as Tamiflu®), anti-parasites medication, including tmdazole
{conmercially avatlable as Tindamax®), appetite treatment medmtions, such as megestrol
acetate {commercially available as Megace ES®), pheatermine hydrochloride (commerciaily

available as Adipex-PR), and diethyvlpropion hydrochloride (commercially available as

Temsate®): arthritis medications, including leflunomide {commercially available as Arava®),
certolizamab pegol (conunercially avaable as Cinzia®), diclofenge sodiun {commercually
available as Penmsaid®), golimumab {commercially available as Simponi®), and tocitizumab
{commercially available as Actemra®); bladder control medication, such as trospium chioride
{commercially available as Sanctuea®), desmopressin acetate {commercially available as
DRAVE®R), tolterodine tartiate {commercially available as Detrol®), oxybutynin chioride

{commercially available as Ditropan® or Gelnique®), dariferacin (commercially available as

Enablex®), and solifenacin succinate {commercially available as VESIcare®); blood vessel
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constrictors, such as methylergonovine maleate {(comunercially available as Methergine®1;
plasin wric managers, such as rasbunicase {commercially available as Elitek®); won
deficiency anemia medications, such as ferumoxytol {commercially available as Feraheme®Y,
vmphoma medications, such as pralatrexate (commercially avatlable as Folotyn®),
romsidepsin (commercially available as Isodax®Y, malaria medication, such as
artemether/lumefantrine (commercially available as Coartem®'); hyponatremia medication,

o

such as tolvatpan {commercially available as Samsca®); medication for weatment of von
Willebrand disease (commercially available as Wilate®); anti-hypertension medications, such
as treprostinl {(vonwnercially avadable as Tyvaso®), fadalafil {commercially available as
Adcirca®): cholesterol lowerin g medication, including pavicalcitol (conumercially available
as Altocor®), pitavastatin {commercially available as Livalo®), lovastatin, niacin
{commercially available as Advicor®), colestipol hydrochloride {commercially available as
Colestid®), rosuvastatin caloium {commercially avaitable as Crestor®), fluvastatin sodium
{commercially available as Lescol®), atorvastatin caloium (commercially available as
Lipitor®), lovastatin {conumercially avatlable as Mevacor®), niacin {commercially available
as Niaspan®), pravastatin sodium (commercially avatlable as Pravachol®), pavastatin
sodium with butfered aspivm (commercially svailable as Pravigard PACRY), cholestyramine
{commercially available as Questran®), sinvvastatin and niacin (commercially available as
Simcor®), atenplol, chiorthalidone {commercially available as Tenoretic®), atenoclel
{commercially available as Tenormin®), fenofibrate (commercially avalable as Tricor®y,
fenofibrate (commercially available as Triglide®), ezetimibe/simvastatin (commercially
avatlable as Vvtorio®), colesevelam {commercially available a5 WelChol®), bisoprolol
fumarate (commarcially available as Zebeta®), ezetiniibe (commercially available as
Zeta®), bisoprolol fumarate/bydrochlorothiazide tcommercially available as Ziac®), gnd

simvastatin (commercially available as Zocor®).

10050} The actives included herein may also include chronic kidney disease
medication, such as paricalcitol {commercially avatlable as Zenplar®); contraceptive agents,
including etonogestrel (commercially available as tmplanon®), norethindrone acetate, ethinyl
estradiol {commercially available as Loesirin 24 FE®), ethinyl gstradiol, norelgestromin
{commercially avatlable as Ortho Evra®), levonorgestrel (commercially available as Plan
B&Y, levonorgestrel and ethinyl estradiol (commercially available as Preven®),
levonorgestrel, ethinyl estradiol {commercially available as Seasomique®), and

medroxyprogesterone acetate {commercially available as Depo-Provera®), COPD

IR
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medication, such as arformotero] tartrate {commercially available as Brovana®) and
ipratropram bromide, athuterol sulfate {(commercially available as Combivent®y; cough
suppressants, including benzonatate (commercially available as Tessalon®), guatfenesin,
codeine phosphate {commercially avalable as Tussi-Organidin NRE), and acetaminophen,
codeine phosphate {commercially available as Tylenol with Codeine®): medication for the
treatment of diabetes, including pioglitazone hydrochioride, metformin hydrochloride
{commercially available as ACTOplus met®y, bromocripting mesylate (commercially
available as Cyclosei®), heaglutide (commercially available a3 Victoza®), saxagliptin
{commercially available as Onglyza®), ploglitazone hydrochloride {commercally available
as Actos®, plunepiride (commercially available as Amarvi®), vosiglitazone maleate,
metformin hydrochlonide (commercially available as Avandamet®}, rosighitazone maleate
{commercially available as Avandaryl®), rosightazone maleate {commercially available as
Avandia®), exengtide (commercially available as Byetta®), exenatide {commercially
available as Bydureon®), chlorpropamide (commercially available as Diabinese®),
proglitazone hydrochlonide, glimepinide {commercially available as Dustact®), metformin
hydrochloride {(commercially avatlable as Glucophage®), gliptarde (commercially available
as Glucotrol®), glvburide, mettormin {commercially avalable as Glucovance® and
Fortame{®), metformin hydrochloride {commercially available as Glunetza®), sitagliptin
{commercially available as lanuvia®), detemir {commercially available as Levemir®),
ehipizide, metformin hvdrochloride (commercially available as Metaghp®), glyburide
{commercially available as Micronase®), repaglinide {commercially available as Prandin®},
acarbose {commercially available as Precose®), nateglinide {commercially available as
Starlix®), pramiintide acstate {commercially available as Symiin®), canagliflonin
{commercially available as Invokana®), linaghptin {conumerciglly available as Tradjenta®),
dapaglifiozin {(commercially available as Farxiga®), msulin glargine {commercially available
as Lantus® or Toujeo®), msulin aspast (commercially available as Novolog®}), insulin lispro,
empaghifiozin {commercially available as Jardiance®), and tolazamide {commercially

available as Tolingse®).

151} ther useful actives may include digestive agents, such as sulfasalazine
0451 Other useful actives may include digestive agents, such as sulfasalazine

{commercially available as Azulfidine®), sabeprazole sodivm {conunercially available as

AcipHex®), lubiprostone {commercially available ay Amitiza®), dicyclomine hyvdrochloride
{commercially available as Bentvl®), sucralfate (commerciatly available as Carafate®),

lactulose {commaercially available as Chronulac®), docusate (commercially available as

ib
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Caolace®R}, balsalazide disodium {commercially available as Colazal®y, losartan potassium
{commercially available as Corapnr®), olsalamine sodium {commercially available as
Dipentum®, chlordiazepoxide hydrochloride, clidinivny bromide {(commercially available as
Librax®), esomeprazole magnesiwm {commencially avadable gs Nextum®), famotidine
{commercially available as Pepeid®), lansoprazole (comimercially available as Prevacid®y,
lansoprazoele and naproxen (commercially available as Prevacid NapraPACR),
amoxicillindclariihromyeinftansoprazole (commercially available as Prevpac®), omeprazole
{commercially available as Pridosec®), panioprazele sodiwm {connnercially available as
Protonix®Y), metoclopramide hydrochloride (commercially available as Reglan® or
Metozoh®), cimetidineg {(commercially available as Tagamet®), ranitidine hydrochloride
{commercially avatlable as Zantac®), and omeprazole, sodivm bicarbonate (commercially
available as Zegend®), diwretics, mncluding spironolactone, hyvdrochlorothiazide
{commercially gvailable as Aldactazide®), spironolactone {commercially avaitable gs
Aldactone®), bumetanide (commercially available as Bumex®), torsemide {pommercially
available as Demadex®), chlorothiazide {commercially available as Diuril®), furasemide
{commercially available as Lasix®), metolazone (commercially avatlable as Zaroxolyn®),

and hvdrochlorothiazide, triamterene (commercially available as Dyazide®).

joas2] Actives useful herein mayv also include treatment for enphysema, such as
tiotropium bromide {commercially avatlable as Spiriva®); fibtomvalgia medication, such as
milnacipran hydrochloride {commercially available as Savella®) medication for the.
treatment of gout, such as colchicine (conumercially available as Colerys®), and febuxostat
{commercially available as Uloric®), enema treatmients, including aminosaliovlic acid
{conmercially avatlable as Mesalamine® and Rowasa®); epilepsy medications, including
valproic acid {commercially available as Depakene®}, felbamate {commercially available as
Felbatol®), lamotngine (commercially available as Lanvictal®), primidone {commercially
avatlable as Mysoline®), oxcarbarepine {commercially avatlable as Trileptal®),
zonisamide{commnercially available as Zonegran®), levetiracetam (commercially available as

Keppra®R), and phenytoin sodium {commercially available as Dilantin®),

{0053 Actives usefu herein may further include eve medications and treatiment, such
as dipivefria hydrochloride (commercially available as Propine®), valganciclovir
{commercially available as Valeyte@), ganciclovir ophthalmic gel {commercially avatlable as

Zirgan®Y, bepotastine besilate {commercially available as Bepreve®), besifloxac
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{comumercially available as Bestvance®), bromfenac (commercially available as Xibrom®}),
fluorometholone (conunercially available as FMLEY, pilocarpine hydrochlonde
{commercially available as Piocar®), cyclosporine {commercially available as Restasis®),
brimontdine tartrate {(commercially avatlable as Alphagan P®), dorzolamade
hydrochloride/timolol maleate (commercially available as Cosopt®), bimateprost
{commercially available as Lumipan®), timolol maleate {available as Timoptic®), travoprost
{commercially available as Travatan®), latanoprost {commercially available as Xalatan®),
echothiophate fodide {commercially avadable as Phospholine lodide®), and ransbizomab
{commercially available as Lucentis®); fhud conirollers, such as acetazolamide
{commercially available as Diamox®); gallstone medications, including wrsodiol
{commercially available as Actigall®); medication for the treatment of gingivitis, including
chlorhexidine pluconate {conmercially available as Peridex®); headache medications,
including butalhital/codeine phosphate/aspirin‘eatleine (commercially available as Flomal®
with Codelpe), navatriptan hydrochloride {commercially available as Amerge®), almotriptan
{commercially available as Axen®), ergotamine tarrate/catfeine (commercially available as
Cafergom®), busalthital ‘acetannnophen/eatfeine {commercially available as Floticet®),
butalbital/aspirin/caffeine {commercially avaiable as Fioringl®), frovatriptan suceinate
{commercially available as Frova®), nzatriptan benzoate {commercially available as
Maxalt®), isometheptene nmwcate/dichloralphenazone/acetaminophen {commercially
avatlable as Midrin®), dibwdroerpotamine mesylate {commercially available as Migranal®),
eletriptan hydrobromide (commercially available as Relpax®), and zolnitriptan
{commercially available as Zomig®R); infheenza medication, such as haemaphilus b conjugate
vaccineg; tetanus toxoid conjugate {commercially available as Hiberix®}; and heant
treapments, mcluding quinidine sulfate, isosorhide dintrate/hvdralazing hyvdrochloride
{commercially available as Bil2il®), digoxin {commercially available as Lanoxin®),
Hecainide acetate (commercially available as Tambocor®), mexiletine hvdrochloride
{commercially available as Mexitil®), disopyramide phosphate {commercially available as
Norpace®), procainamide hydrochlonide (commercially available as Procanbid®), and

propafenone (commercially available as Rythmol@),

{6034} Other usefud actives inclode hepatitis treatments, including entecavie
{conmnercially available as Baraclude®), hepatitis B snmune globulin (commercially
available as Hepalram B®E), and copegusivebetoliribaspherefvilonalvirazole (commercially

available as Ribavinn®}, herpes treatments, incloding valacyelovir hvdrochloride
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{comumercially available as Valtrex®), penciclovir {comumercially available as Denavie®),
acyclovir {commercially avatlable as Zovirgx®), and famciclovir {commercially available as
Famvir®); treatment for high blood pressure, including enalapsilat {avatlable as Vasotee®),
captopril (available as Capoten®) and hisimopnt (avatlable as Zesttl®), verapamil
hydrochloride (available as Calan®), ramipril {commercially available as Altace®),
ohmesartan medoxomil {commercially avatlable a3 Benicar®), amlodipine/atorvastatin
{commercially available as Caduet®), nicardipine hydrochloride (commercially available as
Cardene®, diltiazem hvdrochloride (commercially available as Cardizers®), quinapl
hydrochlonide {commercially available as Accupni®), quinapril
hydrochlorideshydrochlorothiazide (commercially available as Accuretic®), perindopril
erbunine {commercially available as Aceon®), candesartan cilexetil {conunercially available
as Atacand®), candesartan cilexetiVhvdrochlorothiazide (commercially available as Atacand
HOTRY), irbesartan/hydrochiorothigride (commercially avalable as Avalide®), irbesartan
{commercially available as Avapro®), amlodipine besylste/olmesartan medosomil
{commercially available as Azor®), levobunolol hydrocklonde (conmmercially available as
Betagan®®), betaxolo! hydrochloride {commercially available as Betoptic®), nebivolol
{commercially available as Bystohic®), captopiiibvdrochlorothiazide {commercially
available as Capozide®), doxaxosin mesviate {commercially available as Cardura®),
cloniding hydrochloride (vommercially available as Catapres®), casvedilol (commeramlly
avattable as Coreg®y, nadolo! {commercially available as Corgard®),
nadoloibendroflumethiazide {vonunercially availsble as Corzide®), valsartan {commercially
available as Diovan®), sradipine {commercially available as DynaCiro®), Guanabenz
acetate. {commercially available as Wytensin &}, Guanfacine hydrochloride (commarcially
available as Tenex ® or IntunivR}, losartan potassin’hydrochlorothiazide {(conmerciatly
available as Hyzaar®), propranolol hydrochloride (commercially available as Indera®),
propranolol hydrochloride hvdrochlorothiazide (commercially available as Indende® ),
eplerenone {commercially available ag Inspra®), ambrisentan {conunercially available as
Letamis®), enalapril maleate/felodipine (commercially available as Lexxel®), metoprolol
tartrate {conmercially avarlable as Lopressor®), benazepril hydrochloride {conwmercially
available as Lotensin®), benazepril hydrochlonide/hydrochlorothiazide (Commercially
available as Lotensin HOT®), amlodipine/benazepril hyvdrochlonde {conunercially available
as Lotrel®), indapamide (commuercially avatlable as Lozol®), randolapril {commaercially
available as Mavik®), telmisartan {(commercially available as Micardis®),
telmisartanhydrochlorothiazide {commercially available as Micardis HOT®), prazosin
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hivdrochloride (commercially available as Minipressi®), amiloride, hydrochlorothiazide
{commercially available as Moduretic®), fostnopril sodium (commercially available as
ZZXT Monopril®), fosinapril sedium/hydrochlorathiazide (commercially available as
Monopril-HOTE®), pindolol {commercially available as Visken®), felodipine {commercially
available as Plendil®}, sildenafil citrate (commercially available as Revatio®, Nisoldipine
{commercially available as Sular®), wandolapriliverapamil hydrochloride {(commercially
available as Tarka®), aliskiren {commercially available as Tekturna®), sprosartan mesylate
{eommercially available as Teveten®), eprosartan mesviatevdrochlorothiazide
{commercially available as Teveten HCT®), moexipril hydrochlonidehydrochlorothiazide

{commercially available as Uniretic®), moexiprd hydrochloride (commercially available as

. %

Univase®), enalapnl maleatehvdrochlorothiazide (commercially available as Vaseretic®),

and hsmoprilhydrochlorothiazide {(commercially available as Zestoretic®).

LY The films of the present disclosure may include sctives useful m the
medication for the treatment of HIV/AIDS, such as amprenavir (commercially available as
Agenerase®), tipranavir (commercially available as Aptivus@),
cfavirenz/emtriciabine/tencfovir {conuuercially available as Auripla®),
lamivadine/zidovudine {commercially available as Conbivir®R), indinavir sulfate
{commerciglly gvailable as Crixivan®), lamivadine (commercially avatlable as Eptvir®),
saquinavir {commercially available as Fortovase®), zalctiabine {conuercially available as
Hivid®), lopinavir/ritonavir {conunercially available as Kaletra®), fosamprenavir calcium
{commercially avatlable as Lexiva®), ritonavir {commercially available as Norvie®),
adovuding {(commercially avatlable as Retrovir®), ataranaviy sulfate {commercially available
as Revataz®), efavirenz {conunercially avatlable as Sustiva®),
abacavirlanivudine/sidovudine (commercially available as Triaivir®}, didanogsine
{commercially available as Videx®), nelfinavir mesylate {commercially available as
Viracept®}, nevirapme {commercially available ax Viramume®3, tenofovir disoproxil
fumarate (conmmercially available as Viread®), stavuding (commercially available as Zerit®),
and abacavir selfate (commercially available as Ziagen®); homocysteiens removers,
mcluding betaing anhydrous (commercially available ss Cystadane®) medications, such as
wsulin {commercially available as Apidra®, Homalog®R, Homolin®, Hetin®, Tresiba®, and
Novolin®); and HPV treatiment, such as Human papillomavitus vaccing {commercially

available as Gardasit®) or uman papitiomavirug bivalent (commercially available as
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Cervarix®y; nnmunosuppressants, includmg cyclesporine {comumercially avatlabile as

Gengraf®, Neoral®, Sandimmune®, and Apo-Cyclosporing®),

{8036} Acttves uselul in the present disclosare may further wuchude prolactin
inhibitors, such as bromocriptine mesyviate {commercially available as Parlodel@®),
medications for aiding 1o stress fosts, such as regadenoson {(commercially available as
Lexiscan®): baldness medication, including finastenide {commercially available as
Propecia® and Proscar®); pancreatitis treaiment, such as gemfibrozit {conumercially
{conmmercially available as femHRT®Y, poserelin acetate {(commercially available as
Zoladex®), progesterone gel {commercially available as Prochieve®), progesierone
{commercially available as Prometnin®), caleitonin-salmon {commercially available as
Miacalein®), calcitriol (commercially available as Rocalirol®), synitwoid {commercially
available as Levothraid®, Levoxyl®, Unithraid®), testosterone {commercially available as
Testopel®, Androderm®, Testoderm®, and AndroGel®); menopause medication, such as
estradiol/norethindrone acetate {commercially available as Activella®),
drospirenone/estradiol {commercially available as Angeliq®), estradiolTevonorgestrel
{commercially available as Climara Pro®), estradiol/norethindrone acetate {commercially
available as CombiPatch®), estradiol {commercially available s Estrasorb®, Vagifem® and
EstroGel®), esterified estrogens and methyliestosterone {conunercially avatlable as
Estratest®), estrogen {comumercially available as Alora®, Climara®, Esclim®, Estraderm®,
Vivelle®, Vivelle-Dot®), estropipate (commercially available as Ogen®), conjugated
astrogens {commercially avatlable as Premarin®), and medroxvprogesterone acetate
{commercially gvailable as Provera®); menstrual medications, including leuprolide scetate
{commercially available as Lupron Depot), tranexamic acid {conunercially available as
Lysteda®), and norethindrone acetate (commercially avatlable as Avgestin®); and muscle
relaxants, including cyclobenzaprine hydrochloride (commercially available as Flexeril®y,
tizanidine (commercially available as Zanaflex®), and hyoscvamine sulfate (commescially

available as Levsin®).

[as7] Actives usefud herein may also include osteoporosis medications, including
ibrandronate sodim {commercially available as Boniva®), risedronate (conunercially
available as Actonel®), raloxifene hydrochloride (conuercially available as Evista®,

Fortical®), and alendronate sodium {conunercially available as Fosamax® ) ovelation
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enhancers, mcluding clomiphene citrate {conumercially avaiable as Serophene®, Clonnd®,
Serophene®; Paget’s disease treatment, such as endronate disodinm {commercially avatlable
as Didronel®); pancraatic enzyme deficiency medications, such as pancrelipase
{commercially available as Pascrease® or Zenpep®R), medication for the treatment of
Parkinson’s disease, such as pramipexole dibvdrochioride (conmercially available as
Mirapex®), ropinirole hydrochloride {commercially available as Requip®),
carhidopaevodopa (commercially avaiable as Sinemet CR®),
carbidepadevodopa‘entacapone {commercially avatlable as Stalevo®), selegiline
hydrochlonide {cormercially available as Zelapar®), rasagiline (commercially avatlable as
Azilect®), entacapone (commercially available as Comtan®), and selepiline hydrochloride
{commercially available as Bldepryl®); multiple sclerosts medication, sach as dalfampridine
{commercially available as Ampyra®) and interferon beta-1 b {commercially available as
Extavia®};, prostate medication, wncluding flutamide (commercially available as Bulexin®y,
nitutanude (conumercially avatlable as Nilandron®), dutasteride (vomwnercially available as
Avodan®), tamsulosin hydrochloride (commercially available ag Flomax®), terazosin
hydrochloride {(commercially available as Hytrin®), and alfueosin hvdrochloride

{conmmercially available as UroXatral®),

[OOS8] Films of the present disclosure may further include psychiatric medications,
mcluding alprazolam (available as Niravam®, Xauax®), clozopin (available as Clozarii®y,
haloperidol {available as Haldol®), fluoxetineg hvdrochloride (available as Prozac®),
sertraline hydrochloride (available as Zolofi®), asenapine (commercially available as
Saphris®), tloperidone {(conunercially available as Fanapt®), paroxtine hvdrochloride
{available as Paxil®), arpiprazole (commercially available as Abilify®), guantfacine
{commercially available as Intaniv®), Amphetamines and methamphetantines {commercially
available as Adderall® and Desoxyn®), clomipramine hydrochloride {commereally
avatlable as Anafranii®), Buspirone hydrochloride (commercially available as BuSpar@®},

citalopram hydrobromide (commercially avatlable as Celexa®), duloxetine hyvdrochloride

{commercially available as Cymbalta®), methyiphenidate (conmumercially available as Ritalin,
Dravirana®), divalproex sodinm { Valproic acid) (commercially avatlable as Depakote®),
dextroamphetanine sulfate {commercially gvailable as Dexedeine®), venlafaxine
hvdrochloride {comunercially available as Effexor®), selegiline (commercially available as
Emsam®}, carbamazepine (commercially avaldable as Equetro®), ithium carbonate

{commercially available as Eskalith®), fluvoxamine naleate/dexmethyiphenidate
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hivdrochloride (commercially available as Focalin®), ziprasidene hydrochloride
{commercially available as Geodon®), ergolold mesylates {commercially available as
Hydergine®), escitalopram oxalate {commercially available as Lexapro®), chlordiazepoxide
{commercially available as Librium®), molindone hvdrochloride (commercially avatlable as
Moban®}, phenelzine sulfate (commercially available as Nardil®), thiothixene
{commercially available as Navane®), desipramine hydrochloride (commercially available as
Norpramin®}, benzodiazepines (such as those avatlable as Oxazepam@®?), noririptyline
hydrochlonide {vonumercially available as Pamelor®), tranylovpromine sulfate (Commercially
avatlable as Pattate®), prochlorperazine, mirlazapine (commercially available as
Remeron®), risperidons {commercially available as Risperdal®), quetiapine fumarate.
{commercially avatlable as Serogquel®), doxepin hydrochloride {commercially available as
Sinequan®), atonoxetine hvdrochloride (commercially available as Stragera®), trimipramine
maleate {commercially avaitable as Surmontil®), olaapinefluoxetine hydrochlonide
{commercially available as Symbyax®), inipramine hydrochloride (ommercially svailable
as Toftanil®), protriptvline hvdrochloride (commercially available as Vivacul®), bupropion
hydrochloride {(conunercially available as Wellbntrin®, Wellbuin SR, and Wellbutrin

XRE®), and olanzapine {(commercially avatlable as Zyprexa®),

jO059 Actives useful herein may also include arie acid reduction treatment, including
atlopurinoel {commerciatly available as Zyloprim®); seinwre medications, inchuding
gabapentin {commercially available as Newontn®), ethotoin (conmumercially avatlable as
Peganone®), vigabatrin (commercially available as Sabril®), and topiramate (commercially
avatlable as Topamax®), weatment for shingles, such as zoster vaccine live {commercially
avatlable as Zostavax®) skin care medications, including caleipotriene {commercially
available as Dovonex®?), ustekinumab (commercially available as Stelara®), televancin
{commercially available as Vibativ®), isotretinoin {commercially available as Accutane®),
hvdrocortisonefiodoguinel {commercially available as Alcortin &), sulfacetamide
sodivm/sulfur {(commercially available as Avar®), azelawe acid {commercially available as
Azelex®, Finacea®), benzoyl peroxade {commuercially available as Desquanm-E®), adapalene
{commercially available as Differn®), fluoroursci] {commercially available as Efudex®),
phmecrolimus {commercially avatlable as Elidel®), topical ervibromyem {commercially
available as A/T/S®, Erveette®, T-Stai®), hyvdrocorisone {commercially available ag
Cetacort®, Hytone®, Nutracorti®), metronidazole (commercially available as MetroGel®),

doxyveyeline (commercially avatlable as Oracea®), tretinoin (commercially available as

ol
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Retin-AR® and Renova®), mequmol/tretinoin {commercially available as Solage®), acitretin
{commercially available as Sorfatane®), calcipotriens hydeate/betamethasone dipropionate
{commercially available as Taclonex®), tazarotens (commercially available as Tazorac®),
fuocinonide {commercially avatlable as Vanos®), desonmide {commercially available as
Verdeso®), miconazole nitrate/Zine oxide {commercially available as Vusion®),
ketoconazole (commercially available as Xolegel®), and efalizimab {commercially available
as Raptiva®).

{0060} Other actives pseful herein may inchude Sleep disorder medications, including
zaleplon (avalable as Sonata®), eszopiclone {(avatlable as Lunesta®), zolpideny tartrate
{commercially available as Ambien®, Ambien CR®, EdluarR), lorazepam {commercially
available as Anivan®), flurazepam hydrochlonide {commercially available as Dalmane®),
trigzobun {(commercially available as Halcion®), clonazepam {commercially available as
Klonopin®), barbituates, such as Phenobarbital®), Modafiml (commercially available as
Provigil®), temazepam (commercially available as Restorii®), ramelieon {(commercially
available as Rozerem®), clorazepate dipotassivm (commercially available as Tranxene®),
diazepam {commercially available as Valium®), quazepam (commercially available as
Doral@®), and estazolam {commercially avatlable as ProSom@1; smoking cessation
medications, such as varenicline {commercially available as Chantix®), nicoting, such as
Nicotrol®, and bupropion hyvdrochloride {commercially available as Zyban®); and steroids,
meluding alclometasone dipropionate {(commercially avatlable as Aclovaie®), betamethasone
dipropionate {commercially available as Diprolene®), mometasone furoate {commercially
avatlable as Elocon®), fluticasone {commercially available as Flonase®, Flovent®, Flovent
Diskus®, Flovent Rotadisk®), fluocinonide (commercially available as Lidex®),
mometasone fiwoate monohvdrate {commercially available as Nasonex®), desoximetasone
{commercially available as Topeort®), clotnimazole’betamethasone dipropionate
{commercially avatlable as Lotrisone®), preduisolone acetate {commercially available as
Pred Forte®, Predunisone®, Budesonide Pulmicont®, Rlunocort Aqua®), preduisolone
sodivm phosphate {commercially available as Pediapred®), desonide {commercially available

as Todestlon®), and haloberasol propionate {(conunercially available as Uliravate®).

{061} Films of the present invention may further include actives useful for thvroid

disease treatment, such as hormones TC and TD {commercially available as Avmow

Thyrotd®); potassiuny deficiency weatmyent, ncluding potassium chloride {cormercially
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available as Micro-K@&); triglveendes regulators, including omega-3-acid ethyl esters
{commercially available as Omacor®Y; urinary medication, such as phenazopyridine
hydrochloride {commercially available as Pyridiun®) and methenamine, methylene
blne/phenyvl salioylate/benzote acid/atropine sulfatehyoscvamine {commerciallv available as
Urised®1}; prenatal vitaming {commercially available as Advanced Natalcare®, Matera®,
Natalins®, Prenate Advance®) weight control medication, mcluding orlistat {commercially

available as Xenical®) and sibutramine hydrochloride {commercially available as Meridia®).

j0062] The popular Ha-antagonists which are contemplated for wse herein include
cimetidine, ranitidine hyvdrochloride, famotidine, nizatidien, ebhrotidine, mifentidine,

roxatidine, pisatiding and aceroxatiding.

{0063} Active antacid ingredients include, but are not limited 1o, the following;
aluminum hydroxide, dibydroxyalumimem aminoacetate, aminoacetic acid, almninum
phosphate, dibydroxyahuminum sodivm carbounate, bicarbonate, bissuth ahoninate, bismuth
carbonate, bismuth subcarbonate, bismuth subgaliate, bismuth subunitrate, bismuth
subsilysilate, calcinm carbonate, calcium phosphate, citvate son {acid or salt), amino acetic
acid, hydrate magnesivm alominate selfate, magaldvate, magnesivm aluminosilicate,
magnestam carbonate, magnesium glveinate, magnesium hydroxide, magnesium oxide,
magnesium iristhicate, milk solids, aluminum mono-ordibasic calctum phosphate, tricalcin
phosphate, potassium bicarbonate, sodinm tartrate, sodium bicarbonate, magnesium

aluminosilicates, tartaric acids and salis.

0064} The active agenis emploved in the present invention may mclude allergens or
antigens, such as, but not liited to, plant pollens from grassey, trees, or ragweed; animal
danders, which are tiny scales shed from the skin and hair of cats and other furred animals;

insects, such as house dust mites, bees, and wasps; and drugs, such as pencillin

j0065] Examples of specific actives include but are not limited to 16-alpha
fluorocstradiol, 16-alpha-gitoxin, 16-episstriol, 17 alpha dibydroequilenin, 17 alpha estradiol,
17 beta estradiol, 17 hvdroxy progesterone, lalpha-hvdroxyvitamin 132, 1-dodecpyirolidinons,
20-epi-1,25 dihydroxvvitamin D3, 22-oxacalattriol, 20VV, 2-nor-cGMP, 3-isobutyl GABA,
S-ethynvhuracil, 6-FUDCA 7omethoxytacrine, Abamectin, shanoguil, gbecamil, abiaterone,
Ablukast, Ablukast Sodium, Acadesing, acamprosate, Acarbose, Acebutolol, Acecainide

Hydrachloride, Aceclidine, aceclofenae, Acedapsone, Aceglutannde Aluminum, Acemannan,

ot
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Acetaminophen, Acetazolamide, Acetohexamide, Acetohydroxamic Acid, acetamepregenol,
Acetophenazine Malepte, Acetosulfone Sodiem, Acetylchohne Chlornide, Acetvloysteine,
acetyl-L-carniting, scetylmethadol, Acifran, acipimox, acitemate, Acitretin, Acivicin,
Actargbiom, aclatonium, Acodazole Hydrochlonide, acontazide, Acrisorom, Acrivasting,
Acronine, Actisomide, Actodigin, Acyclovir, acyifulvene, adafenoxate, adapalene,
Adapalene, adatanserin, Adatanserin Hydrochloride, adecypenol, adecypenol, Adefovir,
adetmidrol, ademetioning, Adenosing, Adinazolam, Adipheinine Hydrochlotide, adiposin,
Adozelesin, adrafinil, Adrenalone, aitbutaming, alacepril, Alamecin, Alanine, Alaprociate,
alaptide, Albendazole, atholabrin, Albuterol, Albutomn, Alclofenae, Alclometasone
Dipropionate, Alcloxa, aldecalmyein, Aldesteukin, Aldioxa, Alendronate Sodium, alendronic
acid, alentemol, Alentemol Hydrobromide, Aletamine Hydrochloride, Alevrontan Chioride,
Alexidine, alfacalcidol, Alfentanil Hydrochloride, alfuzosin, Algestone Acetonide,
alehucernse, Aliftusane, alinastine, Alipamide, Allantoin, Allobarbital, Allopurine], ALL-TK
antagounists, Aloghipun, Alonind, alosetron, Alosetton Hydrochlonde, Alovudine, Alpertine,
Alpha Amvlase, alpha idosone, Alpidem, Alprazolam, Alprenolol Hydrochionide,
Alprenoxime Hydrochlonide, Alprostadil, Alrestatin Sodium, Altanserin Tartrate, Alteplase,
Althigzide, Altretamme, altromycin B, Alvenine Citrate, Alvircept Sudotox, Amadinone
Acetate, Amantadine Hydrochlonde, ambamusting, Ambomyoein, Ambruticn, Ambuphyliine,
Ambuside, Amemafal, Amcinonide, Amdinocithin, Amdmocihin Pivoxil, Amedalin
Hydrochlonde, amelometasone, Ameliohde, Amesergide, Ametantrone Acetate, ameziniym
metilsulfate, amfebutanione, Amfenac Sodium, Amtlntizole, Amicychne, Amidephrine
Mesvlate, anudox, Amifloxac, amtfostine, Amnkacin, Amtloride Hydrochloride,
Aminactine Hydrochloride, Aminobenzoate Potassium, Aminobenzoate Sodium,
Aminocaproic Acid, Anunoglutethinude, Anunohippurate Sodium, anunclevulinic acid,
Aminophviline, A minorex, Aminosalicvlate sodium, Aminosalicvlic acid, Amiodarone,
Amiprilose Hydrochloride, Anviqumsin Hydrochloride, amisulpride, Amitraz, Amiuriptyline
Hydrochlonde, Amlexanox, amlodipine, Amobarbital Sodium, Amodiaquine, Amodiaguine
Hydrochlonde, Amorolfine, Amoxapine, Amoxicilling Amphecioral, Amphetanine Sulfate,
Amphomyein, Amphotericin B, Ampicillin, grapiroxacam, Ampyzine Sulfate, Amguinate,
Amrinone, amrinone, anirabicin, Amsacrine, amylin, amyihiamicin, Anagestone Acetate,
anagrehide, Anakinra, ananain, sngritide, Ananitide Acetate, Anastrozole, Anazolene Sodnan,
Ancrod, andrographolide, Androstenedione, angiogenesis inhibitors, Angiotensin Amide,
Anidoxime, Anderidine, Antlopam Hydrochloride, Anirscetam, Amirolac, Anisotropme

Methyibromide, Anistreplase, Anitrazaten, anordrin, antagonist I3, antagonist G, antarelix,
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Antazoline Phosphate, Anthelmvein, Anthralin, Anthramyoin, antiandrogen, Acedapsone,
Felbamate, anticstrogen, antineoplaston, Antipyrine, antisense oligonucieotides, apadoline,
apafant, Apalailin Sedium, apaxifylline, Apazone, aphidicolin glvcinate, Apixifylime,
Apomarphing Hydrochloride, apraclomdine, Apracloniding Hydrochloride, Apramyctn,
Aprindine, Aprindine Hydrochloride, aprosulate sodinm, Aprotinin, Aptazapine Maleate,
aptiganel, apurinic acid, apurinic acid, aranidiping, Aranotin, Arbaprostil, arbekicin, arbidol,
Arbutamine Hydrochlonide, Arclofenin, Ardeparin Sodium, argatroban, Arginine, Argipressin
Tannate, Arildone, anpiprazol, arotinolol, Armpinocid, Asteflene, Artilide Fumarate,
asimadoline, aspalatone, Asparagase, Asparic Acid, Aspartocin, asperfuran, Aspirin,
aspoxicitlin, Asprelin, Astenizole, Astromicin Sulfate, asulacrine, stamestane, Atenolol,
atevirdine, Atipamezole, Atiprosin Maleate, Atolide, Atorvastatin Calcium, Atosiban,
Atovaquaone, atpenin B, Atracurium Besylate, atrimusting, atrinositol, Atropine, Auranofin,
aureobasidin A, Awrothioghucose, Avilamycin, Avoparcin, Avridine, Axid, axinastatin 1,
axinastatin 2, axinastatin 3, Azabon, Azacitidinie, Azaclorzine Hvdrochloride, Azaconazole,
azadirachting, Azalanstat Dibvdrochionide, Azaloxan Fumarate, Azanator Maleate,
Azanidazole, Azaperone, Azartbine, Azaserine, azasetron, Azatadine Maleate, Azathioprine,
Azathioprine Sodium, azatoxin, azatyrosing, azelaic acid, azelastine, azelnidipine,
Azepindole, Azctepa, azimilide, Azithromyein, Azlocitlin, Azolimine, Azosemide,
Azotonvem, Aztreonam, Azumolene Sodium, Bacanpicilhn Hydrochloride, baccatin 1|
Bacitracin, Baclofen, bacoside A, bacoside B, hactobolamine, balanol, balazipong,
bathimyein, balofloxaci, balsalazide, Bambermycing, bambuterol, Bamethan Sulfate,
Bamifviline Hydrochloride, Bamidazole, baohuoside 1, Barmastine, hamidipine, Basifungin,
Batanopride Hydrochloride, batebulast, Batelapine Maleate, Batimastat, beauvericin,
Becanthone Hydrochloride, becaplermin, becliconazole, Beclmethasone Dipropionate,
befloxatone, Bemserazide, Belfosdi, Belladonna, Beloxamide, Bemesetron, Bemitrading,
Bemoradan, Benapryzine Hydrochloride, Benazepril Hydrochloride, Benazeprilat,
Rendacalol Mesvlate, Bendazac, Bendrothenethiazide, benflumetol, benidipine, Benotierone,
Benosaprofen, Benoxaprofen, Benosinate Hydrochloride, Benperidol, Bentazepam,
Bentiromide, Benurestar, Bensbromarone, Benzethomum Chlortde, Benzetimude
Hydrochloride, Benzilonivm Bronude, Benzindopyrine Hydrochlonide, benzisoxazole,
Benzocaine, benzochloring, Benzoctamine Hydrochlonide, Benzodepa, benzoidaroxan,
Benzonatate, Benzoyl Peroxide, Benzoylpas Calcium, benzoylstaurosporive, Benzquinamide,
Benzthigzide, benztropine, Benztropine Mesviate, Benzydanune Hydrochloride,
Benzylpenicilloyl Polylysine, bepridil, Bepridil Hydrochloride, Beractant, Beraprost,
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Berefrine, berlafenone, bertosamil, Berythromvyein, besipirding, beta-alethine, betaclamycin
B, Betamethasone, betaipron, betaxolol, Betaxolol Hydrochloride, Bethanechol Chiloride,
Bethanidine Sulfate, betulinic acid, bevantolpl, Bevantolel Hydrochloride, Bezafibrate, bFGF
inhibitor, Balamicol Hydvochlonide, Biapenem, Bicalutamide, Bicifadine Hydrochloride,
Biclodit Hydrochloride, Bidisomide, bifemelane, Bifonazole, binvakalimy, bimithil, Bindarit,
Biramycin, binospirone, bioxalomycin alpha2, Bipename!l Hydrochloride, Bipeniden,
Biphenamine Hydrochloride, biviperone, bisanirene, bisaranl, bisaziridinylspermine, bis-
benzimdazole A, bis-benzimidazole B, bisnafide, Bisobrin Lactate, Bisoprelol, Bispyrithione
Magsulfex, bistramude D, bistramide K bistratene A, Bithionolate Sodiwn, Bitohetol
Mesvlate, Bivalirudin, Bizelesin, Bleomyein Sulfate, Bolandiol Dipropionate, Bolasterone,
Boldenone Undecylenate, boldine, Bolenol, Bohnantalate, bopindoloel, Bosentan, Boxiding,
brefeldin, breflate, Brequinar Sodiun, Bretazenil, Bretvhinm Tosylate, Brifentanil
Hydrochloride, britmomidine, Brinolase, Brocresing, Brocrinat, Brofoxing, Bromadohing
Maleate, Bromazepam, Bromcehlorenone, Bromelains, bromfenas, Brominidions,
Bromogeriptine, Bromodiphenhydramine Hydrochlonide, Bromoxamide, Bromperidol,
Bromperidol Decanoate, Brompheniramine Maleate, Broperamole, Bropirimine, Brotizolan,
Bucainide Maleate, bucindolol, Buclizine Hydrochloride, Bucromarone, Budesonide,
budipine, budotitane, Buformin, Bumetamide, Bunaprolast, bunazosin, Bunolol
Hydrochloride, Bupicomide, Bupivacaine Hydrochloride, Buprenorphine Hydrochloride,
Bupropion Hydrochloride, Buramate, Baserelin Acetate, Buspitone Hydvochloride, Busulfan,
Butabarbital, Butacetin, Butackhmol Hydrochloride, Butalbital, Butamben, Butamirate
Curate, Butaperazine, Butaprost, Butedronate Tetrasodiwm, butenatine, Buterizine,
buthionine sulfoximing, Butikacin, Butitfenin, Butirosin Sulfate, Butixirate, butixocost
propionste, Butoconazole Nitrate, Butonsate, Butopaming, Butoprozine Hydrochioride,
Butorphanol, Butoxamine Hydrochloride, Butriptyline Hydrochlonde, Cactinomyein,
Cadexomer lodine, Caffeine, calanolide A, Calerfediol, Calcipotriene, calcipotiin,
Calcitonin, Caleitriel, Calciun Undeeylenate, calphostin €, Calusterone, Cambendazole,
camonagrel, camptothecin derivatives, camaghiflozin, canarvpox IL-2, candesartan,
Candicidin, candoxatril, candoxatrilat, Caniglibose, Canrenogte Potassium, Canrenone,
capecitabme, Capobenate Sodinm, Capobenic Acid, Capreomyein Sulfate, capromab,
capsaicin, Captopril, Capuride, Caracemide, Carbachol, Carbadox, Carbamaszeping,
Carbamide Peroxide, Carbantel Lauryl Sulfate, Carbaspirin Calcium, Carbazeran,
carbazomyem U, Carbenetlhin Potassium, Carbenoxolone Sodium, Carbetimer, carbetocin,
Carbidopa, Carbidopa-Levodopa, Carbhinoxamine Maleate, Carbiphene Hydvrochloride,
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Carbocloral, Carbocysteine, Carbol-Fuchsin, Carboplatin, Carboprosy, carbovi,
carboxamide-gmino-trinzo-le, carboxyamidotriarole, carhoxymethylated beta-1 3-glacan,
Carbuterol Hydrochloride, CaRest M3, Carfentanil Citrate, Carisoprodol, Carmantading,
Carmustine, CARN 700, Camidazole, Caroxazone, carperitide, Carphenazine Maleate,
Carprofen, Carsatrin Succinate, Cartazolate, carteolol, Carteolol Hydrochlornide, cartilage
derived inhibitor, Carubicin Hydrochloride, Carumonam Sodnum, carvedilol, carvotroline,
Carvotroline Hydrochloride, carrelesin, casein kinase inhibitors (}CQOR), castanospermine,
caurumonam, cebaracetam, cecropin B, Cedefingol, Cefaclor, Cefadroxil, Cefamandole,
Cefaparole, Cefatrizine, Cefazaflur Sodium, Cefarolin, Cetbuperazone, cefvapene pivoxil,
cefdaloxime pentexil tosilate, Cefdinir, cefditoren pivosil, Cefepime, cefetamet, Cefetecol,
cefixime, ceftaprenam, Cefinenoxime Hydrochlonde, Cefinetazole, cefmnlox, cefodizime,
Cefonicid Sodivm, Cefoperazone Sodium, Ceforamide, cefoselis, Cetotaxime Sodium,
Cefotetan, cefotiam, Cefoxitin, cefozapran, cefpimizole, Cefpiramide, cefpirome,
cefpodoxime proxetil, cefprozil, Cefroxadine, cefsuladin, Ceftazidime, cefieram, cefitbuten,
Ceftizoxime Sodum, cefiriaxone, Cefuroxime, celastrol, celikalun, celipralol, cepacidiing A,
Cephacetrile Sodium, Cephalexin, Cephaloglycm, Cephaloridine, Cephalothin Sodium,
Cephapirin Sodium, Cephrading, cericlamune, certvastatin, Ceronapuil, certoparin sodim,
Ceruletide, Cetaben Sodivm, Cetalkonium Chloride, Cetamolol Hydrochloride, cetiedit,
cetirizing, Cetophenicol, Cetraxate Hydrochlonide, catrorelix, Cetyipyridinium Chloride,
Chenodiol, Chlophedianol Hydrochloride, Chloral Betamne, Chlorambucil, Chloramphenicol
Chiordantoin, Chlordiazepoxide, Chlorhexidine Gluconate, chlorins, Chiormadinone Acetate,
chloroorienticin A, Chloroprocaine Hydrochlonide, Chloropropamide, Chloroquine,
chloroquinoxaline sulfonamide, Chlorothiamde, Chlorotrianisene, Chloroxing, Chloroxylenol,
Chicrphenesin Carbamate, Chiorpheniramine Maleate, Chlorpromazing, Chlorpropaniide,
Chiorprothixene, Chlortetracycline Bisulfate, Chlorthalidone, Chlorzoxaroneg,
Cholestyramine Resin, Chromonar Hydrochlonide, cibenzoling, cicaprost, Ciclafrine
Hydrochloride, Ciclazindol, ciclesonide, cicletanine, Ciclopirox, Cicloprofen, cicloprolol,
Cidofovir, Cidoxepin Hydrochloride, Cifentine, Ciglitazone, Ciladopa Hydrochlonide,
cilanserron, Cilasiatin Sodinm, Clazapril, cilaidipine, Cilobamine Mesylate, cilobradine,
Cilofungin, cilostazol, Cimaterol, Cimetiding, cimetropium bromide, Cinalukast, Cinanserin
Hydrochlonide, Cinepazet Maleate, Cinflumide, Cingestol, ciitapride, Cinnamedrine,
Cinnarizing, cinolazepam, Cinoxacin, Cinperene, Cinromide, Cintazone, Cintriamide,
Cioteronel, Cipamfyviline, Ciprefadol Succinate, Ciprocinonide, Ciprofibrate, Ciprofloxacis,
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cis~porphyrin, cistinexine, citalopram, Crenamide, citicoline, citreamnicin alpha, cladribine,
Clamoxyquin Hydrochloride, Clarithromycin, clausenamide, Clavelanate Polassiom,
Clazolam, Clazolimine, clebopride, Clemasting, Clentiazem Maleate, Clidintum Bromide,
chaatloxacin, Chindamyein, Clioguinol, Clioxamide, Cliprofen, clobazam, Clobetasol
Propionate, Clobetasone Butyrate, Clocortolone Acetate, Clodanolene, Clodazon
Hydrochlonide, clodronic acid, Clofazimine, Clofibrate, Clofilium Phosphate, Clogestone
Acetate, Clomacran Phosphate, Clomegestone Acetate, Clometherone, clomethiazole,
clomifene analogues, Clonunorex, Clomiphene, Clomipranune Hydrochloride, Clonazepam,
Clontding, Clonitrate, Clonixeril, Clomxin, Clopamide, Clopenthixel, Clopenidone
Hydrochloride, clapidogrel, Clopunozide, Clopipazan Mesylate, Clopirac, Cloprednol,
Cloprostenot Sediam, Clorazepate Dipotasstom, Clorethate, Clorexolone, Cloroperone
Hydrochloride, Clorprenaline Hydrochloride, Clorsulon, Clortermine Hydrochloride,
Closautel, Closiranune Aceturate, Clothtapine, Clothiamide Maleate Cloticgsone
Propionate, Clottimazole, Cloxacillin Benzathine, Cloxyquin, Clozapine, Cocaine,
Coccidipidin, Codeing, Codoxime, Colchicine, eolestimide, Colestipol Hydrochloride,
Colestolone, Colforsin, Colfosceni! Palmmtate, Colistimethate Sodium, Colistin Sulfate,
collismyein A, collismyem B, Colterol Mesylate, combretastatin Ad, combrefgstatin
analogoe, complestatin, conagenin, Conorphone Hvdrochloride, contignasterol,
contortrostatin, Cormethasone Acetate, Corticorelin Ovine Triflutate, Cortivotropin,
Cortisone Acetate, Cortivazol, Cortodoxone, cosalane, costatolide, Cosyatropin, cotinine,
Coumadin, Coumermycin, crambescidin 816, Crilvastatin, crisnatel, Cromitrile Sodium,
Cromolyn Sodium, Crotamiton, cryptophycin 8, cucumariosid, Cuprimyxin, curacin A,
curdian sulfate, curtosin, Cyelacilling, Cyclazocine, cyelazosin, cychic HPMPC, Cyelindole,
Cyeliramine Maleate, Cyclizine, Cyclobendazole, oyclobenzaprine, ovelobut A, cyclobut G,
cvclocapron, Cyeloguantl Pamoate, Cyeloheximide, eyclopentanthraquinones,
Cyclopenthiazide, Cyclopentolate Hydrochloride, Cyrlophenazine Hydrochloride,
Cyelophosphamide, cveloplatam, Cyclopropane, Cycloserine, evelosin, Cyelosporine,
cyclothialidine, Cyclothiazide, cyclothiazomycin, Cyvheptamide, cypemyein, Cypenamine
Hydrochloride, Cyprazepam, Cyproheptadine Hydrochloride, Cyprolidol Hydrochloride,
cyproterong, Cyproximide, Cysteamine, Cysteine Hydrochloride, Cysting, Cytarabine,
Cytarabine Hydrochloride, cvtarabine octosfate, cyiochalasin B, cytolviic factor, cytostatin,
Dracarbazine, dacliximab, dactimicin, Dactinomvein, daideein, Daledalin Tosviate,
dalfopnistin, Dalteparin Sodivm, Daliroban, Dalvastatin, danaparoid, Danazoel, Dantrolene,
dapagliflozin, daphinodorin A, dapiprazole, dapitant, Dapoxetine Hydrochloride, Dapsone,
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Daptomvem, Darghitazone Sodivm, darifenacin, darlucin A, Darodipine, darsidomine,
Dgunorubicin Hydrochlonide, Dazadrol Maleate, Dazepinl Hydrochlonde, Dazmegrel,
Dazopride Fomarate, Dazoxiben Hydrochloride, Debrisoquin Sulfate, Deitabing,
deferiprone, deflazacon, Dehydrocholic Acid, debwdrodidenmin B, Dehydroepiandrosterone,
delapril, Delapril Hydrochloride, Delavirdine Mesylate, delequamine, delfaprazine,
Delmadinone Acetate, delmopinol, delphinidin, Demecarium Bromide, Demeclocycling,
Demecycline, Demoxepam, Denotungin, deoxypyridinoling, Depakote, deprodone, Deprostil,
depsidomyvein, deramoeiclane, dermatan sulfate, Desciclovir, Descinolone Acetenide,
Desflurane, Desipramine Hydrochloride, destrudin, Deslanoside, deslorelin, desmopressin,
desogestrel, Desonide, Desoximetasone, desoxoamiodarone, Desoxycorticosterons Acetate,
detajmien bitartrate, Deterenol Hydrochlonide, Detirelix Acetate, Devazepide,
Dexamethasone, Dexamisole, Dexbrompheniramine Maleate, Dexchlorpheniramine Maleate,
Dexclamol Hydrochionide, Dexetimide, Dextentluramine Hydrochloride, dexitosfanude,
Deximafen, Dexivacaing, dexketoprofen, dexloiglumide, Dexmedetomidine,
Dexormaplatin, Dexoxadrol Hydrochloride, Dexpanthenol, Dexpemedolac, Dexpropranolol
Hydrochlonde, Dexrazoxane, dexsotalol, dextrin Z-sulphate, Dextroamphetaming,
Dextromethorphan, Dextrorphan Hydrochlonide, Dextrothyroxine Sodiwm, dexverapamil,
Dezagaanine, derinamide, derocine, Diacetolol Hydrochloride, Diamocaine Cyclamate,
Diapamide, Diatrizoate Meglumine, Diatrizotc Acid, Diaveridine, Diazepam, Duziquone,
Diaroxide, Dibenzepin Hydrochloride, Dibenzothiophene, Dibucaine, Dichliorves,
Dichloralphenazone, Dichlorphenanude, Dicirenone, Diclofenac Sodiwm, Dicloxaciilin,
dicranm, Dicumarol, Dicvclomine Hydrochloride, Didanosine, didernin B, didox,
Dienestral, dienogest, Disthylcarbamazine Citrate, diethythomospermine,
diethylnosspermine, Diethyvipropion Hydrochloride, Digthyistitbestrol, Difenoximide
Hydrochloride, Ditenoxin, Difforasone Diacetate, Diffoxacin Hydrochloride, Difluanine
Hydrochlonide, Diflucortolone, Diftumidone Sedium, Diflunisal, Diffupredaate, Difiatone,
Ergitahis, Digitowin, Digoxin, Dihexyverine Hyvdrochlonide, divdrexidine, dibivdro-3-
azacviidine, Dihvdrocodeine Bitartrate, Dihydroergotamine Mesylate, Dihvdroestosterone,
Dihydrostreptomycin Sulfate, Dihvdrotachysterol, dihvdrotaxol, 9-, Dilantin, Dilevalol
Hydrochloride, Diltiazem Hydrochlonde, Dimefadans, Dimefline Hydrochlonde,
Drmenhydnnate, Dimercaprol, Dimethadione, Dimethindene Maleate, Diwethisterone,
dimethyl prostaglandin Al Dimethyl Sulfoxide, dimethythomospermine, dimiracetan,
Dimoxamine Hydrochlonde, Dinoprost, Dinoprostone, Dioxadrol Hydrochioride,
dioxamycin, Diphenhvdramine Citrate, Dipghenidol, Diphenoxylate Hydrochloride, diphenyl
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spiromustine, Dipivefin Hydrochloride, Dipivefrin, diphiencyprone, diprafenone,
dipropyinorspermine, Dipyridamole, Dipynithione, Dipyrone, dirithromycin, discodermolide,
Discbutamide, Disofenin, Disopyramide, Disoxari], disulfiram, Ditekiven, Divalproex
Sodiwm, Dizocilpine Maleate, Dobutamine, docarpaming, Docebenone, Docetaxel,
Doconazole, docosanol, dofetilide, dolasetron, Ebastine, ebiratide, ebratidine, ebselen,
ecabapide, ecabet, ecadotril, ecdisteron, echicetin, echistatin, Echothiophate lodide,
Eclanamioe Maleate, Eclazolast, ecomustine, Feoonawole, ecteinascidin 722, edaravone,
Edatrexate, edelfosing, Edifolone Acetate, edobacomab, Edoxuding, edrecolomab,
Edrophonium Chloride, edroxyprogesicone Acetate, efegatran, eflomnithine, efonidipine,
egualcen, Elantring, eleatonin, slemene, eletriptan, elpodipine, eliprodil, Elsamitrucin,
shtenae, Elucame, emalkalim, emedastine, Emetine Hydrochloride, emiglitate, Fmiliam
Tosvlate, enutefur, emoctakin, empaghifiozin, Enadoline Hydrochloride, enalapri,
Enalapnilat, Enalkiren, enaradrem, Encyprate, Endralazine Mesviate, Endrysone, Enflurane,
englitazone, Entlconazole, Enisoprost, Enlimomab, Enloplatin, Enofelast, Enplicam Sodinm,
Enoxacin, enoxacin, enoxaparin sodivm, Enoxaparin Sodium, Enoximone, Enpiroline
Phosphate, Enprofiiline, Enpromate, entacapone, enterostatin, Enviradene, Enviroxime,
Ephedrine, Epicillin, Epmnestrol, Epinepbrine, Epmephryl Borate, Epipropidine, Eprizole,
epirabicin, Epitetracyeline Hydrochlornide, Epithiazide, Epoetin Alfa, Epoetin Beta,
Epoprostenol, Epoprostenol Sodium, epoxymexrenone, epristeride, Eprosartan, eptastigmine,
equilenin, Equilin, Erbulozole, erdosteine, Ergoloid Mesylates, Ergonovine Maleate,
Ergotamine Tartrate, ersentilide, Ersofermin, ervthritol, Erythrityl Totranitrate, Erythromyein,
Esmolol Hydrochloride, Esorubicin Hydrochloride, Esproguin Hydrochloride, Estazolam,
Estradiol, Estramusting, estramustine analogue, Estrazinol Hydrobwomide, Estriol,
Estrefurate, estrogen ggonists, estrogen antagonists, Estrogens, Conjugated Estrogens,
Esterified Estrone, Extropipate, esuprone, Etafedrine Hydrochloride, Ftamidazole, etanterol,
Etarotene, Etazolate Hydrochloride, Eterobarb, ethacizin, Ethacrynate Sodium, Ethacrynic
Acid, Ethambutol Hydrochloride, Ethamivan, Ethanolamine (Meate, Ethehloryynol, Ether,
Ethinyl estradiol, Ethiodized Qil, Edionamide, Ethonam Nitrate, Ethopropazine
Hydrochlonde, Ethoswamide, Ethotors, Ethoxazene Hydrochlonide, Ethvbenatroping, Frhyl
Chioride, Ethyl Dibunate, Ethyvlestrencl, Ethyndiol, Ethynerone, Ethynodiol Diacetate,
Etibendazole, BEtdocaing, Brdronate Disodtum, Etidronic Acid, Etifenin, Etintidine
Hydrochloride, etizolam, Etodolac, Erofenamase, Eroformin Hydrochloride, Etomidate,
Etonogestrel, Etoperidone Hydrochloride, Etoposiude, Etoprine, Etoxadrel Hydrochlonide,
Ftozolin, etrabamine, Etretinate, Firvptamine Acetate, Eucatropine Hydrochloride, Eogenol,
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Eaprocm Hydrochloride, eveminonucin, Exametazime, examorelin, Exaprolol
Hydrochloride, exemestane, fadrozole, frericfungin, Famoiclovir, Famotidine, Fampridine,
fantofsrone, Fantridone Hydrochlonide, farppenem, fasidotril, fasudil, fazarabing, fedotozine,
telbamate, Felbinac, Felodipine, Felypressin, Fenalamide, Fenamole, Fenbendazole,
Fenbufen, Fencibutirol, Fenclofenac, Fenclonine, Fenclorac, Fendosal, Fenestrel,
Fenethylline Hydrochlonide, Fenfluramine Hydrochlonde, Fenpabine, Feninvide, Fenisorex,
Fenmetozole Hydrochloride, Fenmetramide, Fenobam, Fenoctimine Sulfate, fenofibrate,
tenoldopam, Fenoprofen, Fenoterol, Fenpipalone, Fenprinast Hydrochlonide, Fenprostalene,
Fenquizone, fenretinide, fenspiride, Fentanyl Cirate, Fentiazac, Fenticlor, fenticonazole,
Fenyripol Hydrochloride, fepradinol, ferpifosate sodium, ferristene, ferrixan, Ferrous Sulfate,
Dried, Fenwnoxdes, ferumossil, Fetoxylate Hydrochlonde, fexofenadine, Fezolamine
Fumarate, Fiacuabine, Fialunidine, Fibrinogen 1 123, filgrastim, Filipin, finastenide,
Flavodilal Maleate, flavopinidol, Flavoxate Hydrochlonide, Flazalone, flecanide,
flevobuterol, Fleroxacin, flesinoxan, Flestolol Sulfate, Fletazepam, flezelastine, flobufen,
Flootafening, flomoxef, Flordipine, florfenicol, Sorifening, flosatidil, Flosequinan,
Floxacitlin, Floxuridine, fluasterone, Fluazacort, Flubanilate Hydrochioride, Flubendazole,
Flucindole, Flucloronide, Fluconazole, Flucvtosing, Fludalanine, Fludarabine Phosphate,
Fludazonium Chloride, Fludeoxyglucose F 1, Fludorex, Fludrocortisong Acetate,
Flufenamic Acid, Flufenisal, Flamazeni, flumecinol, Flumequine, Flumeridone,
Flumethasone, Flumetramide, Flamezaping, Fhunmnorex, Flunuezole, Flumoxomde,
flunarizine, Flunidazole, Flunisolide, Flunitrazepam, Flunixin, fluccaleitriol, Fluocinolone
Acstonide, Flaocinonide, Fluocortin Butyl, Fluacoriolone, Fluorescein, fluorodatnorunicin
hydrochloride, Fluorodopa F 18, Fluorometholone, Fluorouracil, Fluotracen Hydrochloride,
Fluoxetine, Fluoxymesterong, flupsroxan, Fluperamide, Fluperolong Acetate, Fluphenazine
Decanoate, flupirtine, Fluprednisolone, Fluproquarone, Fluprostenol Sodiuny, Fluguazone,
Fluradoline Hydrochloride, Flurandrenolide, Flurazepam Hydrochioride, Flurbiprofen,
Fluretoten, flurithromyein, Flurocitabine, Flurofamide, Fhapgesione Acetate, Flurothyl,
Fluroxene, Fluspiperone, Fluspirilene, Fluticasone Propionate, Hutrimazole, Flutroline,
fluvastatin, Flvastatin Sodipm, fuvoxamine, Fluzinamide, Folic Acid, Follicle regulatory
protein, Folliculostatin, Fomepizole, Fonazine Mesvlate, forasartan, forfenimex, forfenirmex,
formestane, Formocortal, formoterol, Fosarilate, Fosazepam, Foscarnet Sodinm, fosfomycin,
Fosfonet Sodium, fostnopril, Fosinoprilat, fosphenyloin, Fosquidone, Fostedil, fostriecin,
fotemusting, Fuchsin, Basie, Fumosicillin, Fungimvei, Furaprofen, Furazohdone,
Farazolnun Chloride, Furegrelate Sodium, Foarobufen, Furodazole, Furosemide, Fosidate
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Sodium, Fusidic Acid, gabapentin, Gadobenate Duneglumine, gadobenic acid, gadobutrol,
Gadodignude, gadolinium texaphyrin, Gadopentetate Dimegiuming, gadoteric acid,
Gadoteridol, Gadoversetamide, galantamine, galdansetron, Galdansetron Hydrochloride,
Gallamine Triethiodide, gallium mitrate, gallopanul, galocitabine, Gamfexine, gamolenic
acid, Ganciclovir, gamrelix, gelatinase inhibitors, Gemcadinl, Gemgeitabine, Gemeprost,
Gemfibrozil, Gentamicin Sulfate, Gentian Vielet, gepirone, Gestaclone, Gestodene,
Gestonorone Caproate, Gestrinone, Gevotroline Hydrochloride, girisopam, glaspimod,
glaucecalyxin A, Glemansenin, Ghiamilide, Ghibornunide, Glicetanile Sodium, Glilunude,
Ghimepiride, Glipizide, Gloximonam, Glucagon, glutapyrone, glotathione inhibitors,
Glutethumide, Glyburide, glycopine, glycoprl, Glycopyrrolate, Glyhexamide, Glymidine
Rodtam, Glvoctamide, Glyparamide, Gold As 198, Gonadoctrining, Gonadorelin,
Gonadotrapins, Gosevelin, Gramicidin, Granisetron, grepafioxacin, Griseofulvin, Gualapate,
Guaithylling, Guanabens, Guanabenz Acetate, Guanadre! Sulfate, Guancydine, Guanethidine
Monosulfate, Guanfacine Hydrochlonide, Guanisoquin Sulfate, Guanoclor Sulfate,
Guanoctine Hydrochloride, Guanoxabenz, Guanoxan Sulfate, Guanoxvien Solfate,
Guspenmus Trihvdrochloride, Halazepam, Halcinonide, halichondrin B, Halobetasol
Propionate, halofantrine, Halofantnme Hydrochloride, Halofenate, Halofuginone
Hydrobromide, halomon, Halopemide, Haloperidol, halopredone, Haloprogesterone,
Haloprogin, Halothane, Halquinols, Hamyein, Han memopausal gonadotroping,
hatomamicin, batomarubigin A, hatomarubigin B, hatomarubigin C, hatomarabigin D,
Heparin Sodium, hepsulfam, heregulin, Hetacillin, Heterontum Bromide, Hexachlorophene:
Hydrogen Peroxide, Hexaflaorentum Bromide, hexamethyvlene hisacetamide, Hexeding,
Hexobendine, Hexoprenaline Sulfate, Hexvlresorcinol, Histamine Phosphate, Histidine,
Histoplasmin, Histrelin, Homatropine Hydrobromide, Hoguizil Hydrochloride, Human
chorionic gonadotropin, Hycanthone, Hydralazine Hydrochloride, Hydralazine Polistirex,
Hydrochlorothiazide, Hydrocodons Bitarirate, Hedrocortisone, HydroBumethiazide,
Hydremorphone Hydrochloride, Hydroxyamphetamine Hydrobromide, Hydroxychioroguine
Sulfate, Hydroxvphenamate, Hydrosvprogesterone Caproate, Hydroxvurca, Hydroxyzine
Hydrochloride, Hymecromone, Hyoscyaming, hyperigin, Thafloxacin, thandronte acid,
ibogaine, thopamine, thudilast, Thufenac, Ibuprofen, hutilide Fumarate, Icatibant Acetate,
Ichthammeol, cotidine, idarubicin, Wdoxifene, Idoxundine, idramantone, lemefloxacm,
fesopitron, Hetroban, Hosfamide, Hepennide, illimaquinone, {lmofosine, tlomastat, Honidap,
toperidone, Hloprost, hmafen Hydrochlonde, Imazodan Hydrochloride, imidapri, mdazenil,
mtdaroacridones, Imidecy! lodine, Imidocart Hyvdrochlonide, Imidoline Hydrochloride,
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Inudurea, Imiloxan Hydrochloride, Imipenem, Imipranmine Hydrochlonide, imiquiniod,
unmonostimulant peptides, Impromidine Hydrochlorde, Indacrinone, Indapanude,
Indecainide Hydrochlonde, Indeloxazine Hydrochloride, tadigotindisulfonate Sodium,
tndingvir, Indocyanine Green, Indolapril Hydvochlonde, Indohdan, indometacin,
Indomethacin Sodium, Indoprofen, indoramin, Indorenate Hydrachionide, Indaxole, Indriline
Hydrochlonide, inocoterone, inogatran, inolimomab, Inositol Niacinate, Insulin, interferons,
wnterleukins, Intrazole, Intriptyline Hvdrochlonide, jobenguane, lohenzamic Acid, iobitridod,
locarmate Meglunine, locarmic Aad, loecetanne Acid, lodamide, Iodine, Iodipanude
Megluming, Todixanol, iodoamilonde, Todoantipynine 1131, Iodocholesterel 1131,
iododoxonibicin, Iodohippurate Sodium 1 131, Todopyracet I 125, lodoquinel, lodoxamate
Meglunnine, Todoxamie Acid, Toglicie Acid, lofetamine Hydrochloride 1 123, jofratol,
loglacol, loglucomide, loglveamic Acid, logulamude, Tohexal, iomeprol, lomethin 1 125,
Topamidol, Topanoic Acid, jopentol, Tophendylate, Toprocemic Acid, topromide, loprowic
Acid, lopydol, lopvdone, iopyrol, Tosefamic Acid, losenie Acid, losulanude Meglumine,
Toswmetic Acid, Totasud, Jotetnie Acid, Inthalamate Sodium, Tothalamic Acid, iotriside,
fotrolan, Iowoxic Acid, lotyrosine 1 131, Toversol, foxagiate Sodiumn, Toxaglate Meglumine,
Toxaghic Acid, wxilan, Ioxotrizoic Acid, ipazidide, penoxazone, ipidacrne, Ipodate Calenum,
ipomeanol, 4-, Ipratropiom Bromide, ipriflavone, [prindole, Iprofenin, Ipronidazole,
Tproplatin, Ipresamine Hydrochloride, ipsapirone, iwbesartan, irinotecan, irloxacin, roplact,
isoglading, Irtemazole, walsteine, Isamoxole, ishogrel, Isepamicin, sobengazole,
Isobutamben, Isocarboxazid, Isoconazole, Isostharine, isofloxvthepin, Isoflupredone Acetate,
Isoflurane, Isotturophate, sobomohalicondrin B, Isoleucine, Isomgzole Hydrochlonde,
fsomylamuine Hydrochloride, Isontazid, Isopropamide lodide, Isopropyl Alcchol, isopropyt
unoprostone, Isoproterenol Hydrochloride, Isosorbide, Isosorbide Mononitrate, Isotiquinude,
Isatretinoin, Isoxepac, Isoxicam, Isoxsuprine Hydrochloride, isradipine, itameline, itasetron,
Hazigrel, topride, Rraconazale, vermectin, jasplakinolide, Josamycin, kahalalide |
Katafungin, Kanamyem Salfate, Ketamine Hydrochloride, Ketanserin, Ketazocine,
Ketazolam, Kethoxal, Ketipramine Fomarate, Ketoconazole, Ketoproten, Ketorfanol,
ketorolac, Ketotifen Fumarate, Kitasamycin, Labetalol Hydrochloride, Lacidipine, lacidipine,
factitel, lactivicin, laennec, lafutidine, lamellarin-N tricetate, lamifiban, Lamivadine,
Lamotuigine, lanoconazole, Lanoxin, lanperisone, lanreotide, Lansoprazole, latanoprost,
lateritin, laurocapram, Lauryl Isoquinolinium Bromide, Lavoltidine Succinate, lazabemide,
Lecinubude, lemamycin, lemuildiping, leminoprazole, lenercept, Lentiguinsin, lenograstim,

Lenperone, lentinan sulfate, leptin, leptolstatin, lercanidipine, Lergotrile, lerisetron, Letimide
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Hydrochloride, letrazusil, letrozole, Leucine, leucomyzin, Leuprolide Acetate,
leuprolide-testrogentprogesterone, lenprovelin, Levamfetamine Succinate, levamisole,
Levdobutamine Lactobionate, Leverpmakalim, levetitacetam, Leveycloserine, levobetaxalol,
tevobanolol, levobupivacaine, levocabastine, levocamitine, Levodops, levodropropizine,
levofloxacin, Levoturaltadone, Levoleucovorin Calcium, Levomethadyl Acetate,
Levomethadyl Acetate Hydrochloride, levomoprolol, Levonaniradol Hydrochloride,
Levonordefrin, Levonorgestrel, Levopropoxyphene Nagsviate, Levopropylcillin Polassium,
levormeloxifene, Levorphanol Tartrate, levosunendan, levosulpiride, Levothyroxing Sodivm,
Levoxadrol Hydrochloride, Lexipatant, Lexithromyvein, Harozole, Libenzapnl, Lidamidine
Hydrochloride, Lidocaine, Lidofenin, Lidoflazing, Lifarizine, Lifibrate, Lifibrol, Linarotene,
Lincomycin, hinear polvaming analogue, Linoglinde, Linopirdine, hinotroban, hnsidomine,
lintigript, Iintopride, Liothyronine 1 125, liothvronine sodium, Liotrix, Hrexapride, lisinopri,
Hssoclingmide 7, Livazinone Salfate, lobaplatin, Lobenzarit Sodium, Lobucavie, Lodelghen,
lodoxamide, Lofemizole Hydrochloride, Lofentanil Oxalate, Lofepraming Hydrochloride,
Lofexidine Hydrochlonide, lombricme, Lomefloxacin, lomerizine, Lometraline
Hydrochloride, lometrexol, Lomotungin, Lomoxicam, Lomustine, Lonapalene, lonazolac,
lonidanune, Loperamide Hydrochloride, loracarbef, Lorapmine Hydrochionde, loratadine,
Lorazepam, Lorbamate, Lorcainide Hydrochloride, Loreclerole, Loreinadol, lorghumide,
Lormetazepam, Lomoxicamy, lomoxicam, Lovtalamine, Lorzafone, losartan, losigamone,
fosoxantrone, Losulazine Hvdrochloride, loteprednol, lovastatin, loviride, Loxapine,
Loxoribine, lubeluzole, Lucanthone Hydrochloride, Lufivonil, Lurosetron Mesylate,
turtotecan, latemnizing hormone, luvastdone, lutettum, Lutrelin Acetate, luzindole, Lyapolate
Sodium, Lycetamine, lydicamyein, Lydimycin, Lynestrenol, Lypressin, Lysing, lysofyiling,
Iysostaphin, hvtic peptides, Maduramicmn, Mafenide, magainin 2 anude, Magnestum
Salicylate, Magnesium Sulfate, magnolol, maitansine, Malethamer, maliotochromene,
matlotojaponin, Malotilate, malotilate, mangafodipr, manidipine, mamwamyein A, Maonitol,
mannostatin A, manumycin B, manunyein F, mapinastine, Maprotibine, marimastat, Martek
8708, Martek 92211, Masoprocol, maspin, massetolide, matriiysin inhibitors, Maytansine,
Mazapertine Succiniate, Mazndol, Mebendarole, Mebevenine Hydrochlonide, Mebrofenin,
Mebutamate, Mecamylamine Hydrechlonide, Mechlorethamine Hydrockloride,
Meclocyehne, Meclofenamate Sodinm, Meclogualone, Meclortsone Dibotyrate, Medazepam
Hydrochloride, Medorinone, Medrogestone, Medroxalol, Medroxyprogesterone, Medrysone,
Meehzine Hydrochlonde, Mefenamie Acid, Metenidil, Mefenorex Hydrochloride,

galomicin Potassinm Phosphate,

3.
b

Mefexamide, Mefloguine Hydrochloride, Mefruside, Me
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Megestrol Acetate, Megluntine, Megluol, Melengestral Acetate, Melitracen Hydrochlonde,
Melphalan, Memotine Hydrochloride, Menabitan Hydrochlonide, Menoctone, menogaril,
Menatropins, Meobenting Sulfate, Mepartricin, Mepenzolate Bromide, Meperidine
Hydrochloride, Mephenternmne Sulfate, Mephenvloin, Mephobarbital, Mepivacaine
Hydrochloride, Meprabamate, Meptazinol Hydrochloride, Mequidox, Meraletn Sadiuny,
merbarone, Mercaptopurine, Mercufenol Chloride, Mercury, Ammoniated, Merisoprol Hg
197, Meropenem, Mesalamine, Meseclarone, Mesoridazine, Mesterolone, Mestranol,
Mesuprine Hydrochloride, Metalol Hydrochlonide, Metaprotesenol Polistivex, Metaramingl
Bitartrate, Metaxalone, Meteneprost, meterehn, Metfornun, Methachohne Chloride,
Methacyeline, Methadone Hydrochloride, Methadyl Acetate, Methalthiazide,
Methamphetamine Hydrochloride, Methaquatone, Methazolamde, Methdilaime,
Methenamine, Methenolone Acetate, Methetomn, Methicillin Sodium, Methimazole,
methiominase, Metlionine, Methisazone, Methixene Hydvochlonde, Methocarbamol,
Methohexital Sodium, Methopholine, Methotrexate, Methotrimeprazine, methoxatone,
Methoxyflurane, Methsuxunide, Methyclothiazide, Methy! Palmoxizate, Methylatropine
Nitrate, Methyvibenzethomum Chlonde, Methyldopa, Methyldopate Hydrochloride,
Methylens Blue, Methylergonovine Maleate, methyihistamine, R-alpha, methylinosine
monophosphate, Methylphenidate Hydrochloride, Methylprednisolone, Methvitestosterone,
Methynodiol Diacelate, Methysergide, Mathysergide Maleate, Metiamide, Metiapine,
Metioprim, metipamide, Metipranolel, Metizoline Hydrochloride, Metkephanud Acstate,
metoclopramide, Metocuring lodide, Metogest, Mawolazone, Metopimazine, Metoprine,
Metoprolol, Metoquizine, metrifonate, Metrizamide, Metrizoate Sodium, Metromdazole,
Meturedepa, Metyrapone, Metyrosine, Mextletine Hydrochloride, Mexrenoate Potasstum,
Mezlocilln, mfonelic Acid, Mianserin Hydrochloride, mibefradil, Mibetradil
Dibydrochloride, Mibolerane, micheltamine B, Miconazele, microcolin A, Midaftur,
Midazolam Hydrochloride, midodrme, mifepristone, Mifobate, mightol, milacemide,
milameline, mildronate, Mileaperone, Milipertine, milnacipran, Milrinone, miltefosine,
Mimbane Hydrochloride, minapring, Minaxolone, Minocromil, Minocveline, Minoxidil,
Mioflazine Hydrochloride, miokamycin, mipmgoside, mirfentanil, mirfmosting,
Mirincanyvein Hydrochloride, Mirisetron Maleate, Mirtazaping, mismatched double sttanded
RNA, Misonidazole, Misoprostol, Mitindomide, Mitocarcin, Mitocromin, Mitopilhin,
mitognazone, mitolactol, Mitomalein, Mitomvein, mutonafide, Mitosper, Mitotans,
moxantrons, mivacurnm chionde, mivazerol, mixanpril, Mixidine, mizolastine, muzonibine,
Moclobemide, modafinil, Modaline Sulfate, Modecainide, moexipril, mofarotene, Mofegiline
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Hydrochlonde, mofezolac, molpramostimy, Molinazone, Molindone Hydrochloride,
Molsidomine, mometasone, Monatept! Maleate, Monensin, Monoctanoin, Mosntelukast
Sodum, montivelin, mopidamol, moracizine, Morante! Tartrate, Moricizine, Morniflumate,
Morphine Sulfate, Morrhugie Sodium, mosapranune, mosapride, motilide, Motretinide,
Moxalactam Disodinm, Moxazocine, moxiraprine, Moxmidazole, moxonidine, Mumps Skin
Test Antigen, mustard anticancer agent, Muzolimine, mycaperoxide B, Mycophenolic Acid,
myriaporong, Nabazenil, Nabilone, Nabitan Hydrochloride, Naboctate Hydrochloride,
Nabumetone, N-aceividinaline, Nadude, nadifloxacin, Nadolol, nadeoparin calciom,
nafadotride, nafamostat, natarelin, Nafeillin Sodium, Natenopin, Nafimidone Hydrochlonide,
Naflocort, Nafomine Malate, Nafoxidine Hydrochloride, Nafronyl Oxalate, Naftifine
Hydrochloride, naftopidil, nagliven, nagrestip, Nabbuphine Hydrochloride, Naldemedine,
Nalidixate Sodum, Nabidixic Acid, nalmefene, Nalmexone Hydrochlonide,
naloxonetpentazocing, Naltrexone, Namoxvrate, Nandrolone Phenpropionate, Nantradol
Hydrochlonide, Napactadine Hydrochlonide, napadisilate, Napamezole Hedrochloride,
napaviin, Naphazoline Hvdrochloride, naphterpin, Naproxen, Naproxol, napsagatran, Naranol
Hydrochloride, Navasin, naratriptan, nartograstim, nasaruplase, Natamyem, nateplase,
Naxagolide Hydrochloride, Nebivolol, Nebramycein, nedaplatin, Nedocromil, Netazodone
Hydrochloride, Neflumoride Hydrochloride, Nefopam Hydrochloride, Nelezaprine Maleate,
Nemazoling Hvdrochloride, nemorubicin, Neomyein Palmitate, Neostigmine Bromide,
neridronic acid, Netibmictn Sulfate, neutral endopeptidase, Neutsamycin, Nevirapine,
Nexertdine Hydrochlonide, Niacin, Nibroxane, Nicardipine Hydrochloride, Nicergoline,
Niclosamide, Nicorandil, Nicotnyl Alcohol, Nifedipine, Niftrmerone, Nifluridide,
Nifuradene, Nifiwaldezone, Nifuratel, Nifuratrone, Nifurdazil, Nifurimide, Nifurpivinod,
Nifurguinazol, Nifurthiazole, nilutamide, Nilvadiping, Nimazoune, Nimodipine, mperotiding,
niravoline, Nintdazole, nisamycin, Nisbuterol Mesylate, nisin, Nisobamate, Nisoldipine,
Nisoxetine, Nisterime Acetate, Nitarsone, nitazoxamide, aitecapone, Nurafudany
Hydrochloride, Nitralamine Hyvdrochloride, Nisramisole Hydrochloride, Nitrazepam,
Nitrendipine, Nitrocycline, Nitrodan, Nitrofurantoin, Nitrofurazone, Nitroglyeerin,
Nitromersol, Nitromide, Nitromifene Citrate, Nitroas Oxide, nitroxide antioxidany, nitrullyn,
Nivazol, Nivimedone Sodium, Nizatiding, Noberastine, Nogodazole, Nogalamycin, Nolintum
Bromide, Nonfensine Maleate, Noraovinethadol Hydrochloride, Norbolethoue,
Novepinephrine Bitartrate, Norethindrone, Norethvnodrel, Norfloxacin, Norflurane,
Norgestimate, Norgestomet, Norgestrel, Nortriptyhine Hydrochloride, Noscapine, Novobiocin
Sodim, Nesubstituted benzaimides, Nufenoxole, Nylestriol, Nystatin, O6-benaylguanine,
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Obidoxinme Chloride, Ocaperidone, Ocfentanit Hyvdrochloride, Ocinaplon, Octanoie Acid,
Octazamide, Octerdine Hydrochloride, Octodrine, Octreonide, Octriptyling Phosphate,
Ofloxacin, Oformine, okicenone, Olanzaping, oligonucieotides, olopatadine, olprinone,
olsalazine, Olsalazine Sodium, Obvanil, omeprazole, onapristone, ondansetron, Ontazolast,
(ocovte maturation inhibitor, Opipramol Hydrochionide, oracin, Orconazole Nitrate, Orgotein,
Orlislat, Ormaplatin, Ometoprim, Omidazole, Orpanoxi, Orphenadrne Citvate, osaterone,
otenzepad, Oxacillin Sodium, Oxagrelate, oxaliplatin, Oxamarin Hydrochloride, oxamisole,
Oxamuguine, oxandrelone, Oxantel Pamoate, Oxaprotiline Hydvochlonde, Oxaprozin,
Oxarbazole, Oxatomide, oxaunomycin, Oxazepam, oxcarbazepine, Oxendolone,
Oxethazaine, Oxetorone Fumarate, Oxfendazole, Oxfenicine, Oxibendazole, oxiconazale,
Oxidopamine, Oxidronie Acid, Qxifungin Hydrochloride, Oxilorphan, Osimonam,
Oximonam Sodumm, Oxiperonvde, oxiracetam, Oxiramide, Oxisuran, Oxmetidine
Hydrachlonide, oxodipine, Oxogestone Phenproptonate, Oxolinic Actd, Oxprenalol
Hydrochlonide, Oxinphyiling, Oxybutvoin Chlonde, Oxyehlorosene, Oxyeodons,
Oxymetazoling Hydrochloride, Oxymetholone, Oxymorphone Hydrochlonide, Oxypentine,
Onyphenbutazone, Oxyputiiol, Oxytetracycline, Oxytocin, oragrel, Ozolinone, Paclitarel,
palavamune, Paldismyvem, palinavir, palimitovirhizoxin, Palmoxirate Sodium, pamaqueside,
Pamatolol Sulfate, pamicogrel, Pamidronate Disodinm, pamidronic acid, Panadiplon,
panamesine, panaxytriol, Pancopride, Pancuromium Bromide, panipenem, pannorin,
panomifens, pantethine, pantoprazole, Papavering Hydrochloride, parabactin,
Parachiorophenol, Paraldehyde, Paramethasone Acetate, Paranyline Hydrochloride,
Parapenzolate Bromude, Pargrosaniline Pamoaie, Parbendazole, Parconazole Hydrochloride,
Paregoric, Pareptide Sulfate, Pargyvline Hydrochloride, parnaparin sodinan, Paromomycein
Sulfgte, Paraxetine, parthenolide, Partnicin, Pawlomycin, pazelliptine, Pazinaclone, Pazoxide,
pazufloxacin, pefloxacin, pegaspargase, Pegorgotein, Pelanserin Hydrochloride, peldesine,
Peliomyom, Pelretin, Pelrinone Hydrochlonide, Pemedolac, Pemerid Nitrate, pemirolast,
Pemoline, Penamecillin, Penbutolol Sulfate, Penciclovir, Penfluridol, Penicillin G
Benzathing, Penicillin G Potassitum, Pemicillin G Procaine, Penicillin G Sedium, Penicillin V,
Penicillin V Benzathine, Pendcilhin V Hydrabamine, Pentaillin V Potassium, Pentabamate,
Pentagrvthritol Tetranitrate, pentafuside, pentamidine, pentamorphone, Pentamusting,
Pentapiperium Methylsulfate, Pentazocme, Pentetic Acid, Pentigpine Maleate, pontigetide,
Pentisonucin, Pentizidone Sodium, Pentobarbiial, Pentomone, Pentopril, pentosan,
pentostatin, Pentoxitviling, Pentrinitrol, pentrozole, Peplomyem Sulfate, Pepstatin,
perfhubron, perfofamide, Perfosfamide, pergolide, Perhexiline Maleate, perilivt alcohol,
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Perindopril, perindoprilat, Perlapine, Permethrin, perospivone, Perphenazine, Phenacenude,
phenaridine, phenazinomycin, Phenazopyridine Hydrochloride, Phenbutazone Sodium
Glycerate, Phencarbamide, Phencyclidine Hydrochloride, Phendimeteazine Tartrate,
Phenelzine Sulfate, Phemmnetraznne Hydrochlonide, Phenobarbital, Phenoxyberzamine
Hydrochloride, Phenproceumon, phenserine, phensuccinal, Phensuximide, Phentermine,
Phentermine Hydrochloride, phentolamine mesilate, Phentoxifylline, Phenyl
Aminosalicvlate, phenylacetate, Phenvialanine, phenvialanyl ketoconazole, Phenylbutazone,
Phenvlephiine Hydrechlonide, Phenvipropsnolamine Hydrochloride, Phenvipropanolamine
Polistirex, Phenyramidol Hydrochloride, Phenvioin, phosphatase inhubitors, Phyvsostigmine,
picenadol, picibant, Picotrin Diclamine, picroliv, picumeterel, pidotimod, Pifamine,
Pilocarpine, pilsicainide, pimagedine, Pimeting Hydrochloride, pimilprost, Pimobendan,
Pimozide, Pinacidil, Pinadoline, Pindolol, pinnenol, pinocebrin, Pinoxepin Hydrochloride,
proglitazone, Pipamperone, Pipazethate, pipecuronium brovmde, Piperacetazine, Piperacithin
Sodiam, Piperamide Maleate, piperazine, Pipobroman, Piposulfan, Pipotiazine Palmitate,
Pipoxolan Hydrochloride, Piprozolin, Piquindone Hydrochloride, Piguizit Hydrochloride,
Pivacetam, Prrandamine Hydrochloride, piratubicin, Pirszmonam Sodium, Pirazolae,
Pubemcitha Sodinm, Pubuterol Acetate, Pueaperone, Prenzepine Hydrochloride,
piretamide, Pirfenidone, Piridicillin Sodinm, Pirtdronate Sodiam, Piviprost, pivitrexin,
Pirlimyein Hydrochioride, pirlindole, pirmoagrel, Pirmenol Hydrochloride, Pimabine,
Piractone, Pirodavir, pirodomast, Piroghnde Tartrate, Pirolate, Pirolazamde, Pitoxantrone
Hydrochloride, Piroxicam, Piroximone, Pirprofen, Pirquinozol, Pirsidoming, Prenvlanune,
Pitaitary, Posterior, Pivampicittin Hydrochlonde, Pivopril, Pizotyline, placetin A, platinum
compounds, platinum-triamine complex, Plicamycin, Plomestane, Pobilukast Edamine,
Podofilox, Poisonoak Extract, Poldine Methvisultate, Poliglusarm, Polignate Sodium,
Folymyxin B Sulfate, Polvthiaride, Ponalrestat, Porfimer Sodium, Porfiromyein, Potassium
Chipride, Potassium Iodide, Potassium Permanganate, Povidone-lodine, Practolol,
Pratidoxime Chloride, Pramivacetam Hydrochloride, Pramoxine Hydrochloride, Pranclium
Chioride, Pravadoline Maleate, Pravastatin {Pravachol), Prazepam, Prazosin, Prazosin
Hydrochlonde, Prednazate, Prednicarbate, Predimusting, Prednisolone, Predrusone,
Predmival, Pregnenclone Succiniate, Prenalteral Hydrochloride, Pridefine Hydrochloride,
Prifelone, Pritocaine Hydrochloride, Prilosee, Primaguine Phosphate, Prmidolol, Prinmidone,
Prinivil, Prinomide Tromethamine, Prinoxodan, Prizidilol Hydrochloride, Proadifen
Hydrochlonide, Probenecid, Probicronul Calctum, Probucel, Procainamide Hydrochlorude,
Procaine Hydrochioride, Procarbazine Hydrochloride, Procaterol Hydrochloride,
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Prochlorperazine, Procinonide, Proclonol, Froeyelidine Hyvdrochlonide, Prodilidine
Hydrochloride, Prodolic Acid, Profadel Hydrochloride, Progabide, Progesterone,
Proglumide, Proinsulin Human, Proline, Prolintane Hydrochloside, Promazine
Hydrochloride, Promethazine Hydrochlonide, Propafenone Hydrochloride, propagermanium,
Propanidid, Propantheline Bromide, Proparacaing Hydvochloride, Propatyl Nitrate,
propentofyliine, Propenzolate Hydrochlonide, Propikacin, Propiomazine, Propionic Acid,
propionylcamitine, L-, propiram, propiram-tpacacetamol, propiverine, Propofol,
Propoxycaing Hydrochloride, Propoxyphene Hydrochloride, Propranolol Hydrochlonide,
Propulsid, propyvl bis-acridone, Propythexedrine, Propyliodone, Propylthiouractl, Proquazone,
Provenoate Potassium, Proroxan Hydrochloride, Proscillaridin, Prostalene, prostratin,
Protamine Sulfate, protegrin, Protirelin, protosufloxacin, Protriptviine Hydrochloride,
Proxazole, Proxazole Citrate, Proxicromil, Proxorphas Tartrate, prulifioxacin,
Pseudoephedrine Hydrochlonide, Pworvein, purpuring, Pyrabrom, Pyrantel Pamoate,
Pyrazimnamide, Pyrazofunn, pyrazoloacriding, Pyridostigmine Bromide, Pyrilamine Maleate,
Pyrimethaminge, Pyrinoling, Pyrithione Sodinm, Pyrithione Zine, Pyrovalerone
Hydrochlonde, Pyroxamine Maleate, Pyrrocaine, Pyrroliphene Hydrochloride, Pyrmizxﬁn‘in,
Pyrvinmum Pamoate, Quadazocine Mesvlate, Quazepam, Quazinone, Quazoding, Quazolast,
quetiapine, quitlapon, quinagolide, Quinaldine Blue, quinapril, Quinaprilat, Quinazosin
Hydrochloride, Quinbolone, Quinctolate, Quindecamine Acetate, Quindonium Bronude,
Quinelorane Hydrochlonde, Quinestrol, Quinfamide, Quingestanol Acetate, Quingestrone,
Quinidine Glnconate, Quinielorane Hydrochlonide, Quinine Sulfate, Quinpirole
Hydrachloride, Quinterenol Sulfate, Quanuclium Bromide, Quinupristin, Quipazine Maleate,
Rabeprazole Sodium, Racephenicol, Racepinephrine, raf antagonists, Rafoxamide, Ralitoline,
raloxifens, raltitrexed, ramatroban, Ramipril, Ramoplanin, ramosetron, ranelic aeid,
Ranimyvcin, Ranitidine, ranolazing, Rauwolfia Serpentina, recainam, Recainam
Hydrochloride, Reclazepam, regavirumal, Regramaostin, Relaxin, Relomyvem, Remacemide
Hydrochloride, Remifentanil Hydrochloride, Remiprostol, Remoxipride, Repirinast,
Repromicin, Reproterol Hydrochioride, Reserpine, resinferatoxin, Resorcinol, retelliptine
demethylated, reticulon, reviparin sodium, revizinone, vhenium Re 186 etidronate, rhizoxin,
Ribanunol, Ribavirin, Riboprine, ribozymes, ricasetron, Ridogrel, Rifabutin, Rifametans,
Rifamexil, Rifamide, Rifampin, Rifapentine, Rifaximin, RHU retinamide, rilopirox, Riluzole,
rimantading, Rimmcazole Hydrochlonide, Rimexolone, Rimitero!l Hydrobromide, nimoprogin,
riodipine, Rioprostil, Ripazepam, ripisartan, Risedronate Sodinm, risedronic acid, Risocaing,
Risotilide Hydrochloride, rispenzepine, Risperdal, Risperidone, Ritanserin, ritipenem,
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Ritodrine, Ruolukast, ritonaviy, rizatriptan benzoate, Rocastine Hydrochloride, Rocuronium
Bromide, Rodocaine, Roflurane, Rogletinnde, rohitukine, rokitamvein, Roletamicade,
Rolpanudine, Rolicypring, Rolipram, Rolitetracyveling, Roloding, Romazarit, romuride,
Romdazole, ropinirale, Ropitom Hydrochlonde, fopivacaine, Ropizine, roquinimex,
Rosaramicin, rosiglitazone, Rosoxacin, Rotoxamine, roxaitidine, Roxarsong, roxindole,
roxithromyvein, rubiginone B, ruboxyd, rufloxacin, ropatidine, Rutamyein, ruzadolane,
Nabeluzole, satingol, safiroml, saintopin, saltwgamoel, R-Salcolex, Salethamide Maleate,
Salicyl Alcohol, Salicviamide, Salicylate Meghuming, Salicvlic Acid, Salmeterol,
Salnacedig, Salsalate, samenidine, sampatrilat, Sancycling, sanfetnnem, Sanguinariwn
Chioride, Saperconazole, saprisartan, sapropterin, saquinavir, Sarafloxacin Hydrochloride,
Raralasim Acetate, SavONLU| sarcophytol A, sargramostim, Sarmoxicilling Sarpicithe,
sarpogrelate, saruplase, saterinone, satigrel, satumomab pendetide, Schick Test Control
Scopafungin, Scopolamine Hydrobromide, Scrazaipine Hydrochloride, Sdi 1 mimetics,
Secalciferol, Secobarbital, Seplzone, Seglitide Acetate, selegiline, Selegiline Hydrochloride,
Seleniwm Sulfide, Selenomethionine S 75, Selfotel, sematilide, semduramicin, sematiadil,
senustine, sense oligonucleatides, Sepazontum Chioride, Seperidol Hydrochloride, Seprilose,
Seproxetine Hydrochlonde, Seractide Acetate, Sergolexole Maleate, Serine, Sermetacin,
Sermorelin Acetate, serfaconazole, serbindole, sevtraline, setiptiling, Setoperone, seviramab,
sevoflurane, sezolamide, Sibopirdine, Sibutraming Hydrochloride, signal transduction
mhibitors, Stlandrone, sthipide, silteplase, Sthver Nitrale, simendan, Stnttrazene, Simvastatin,
Sincalide, Sinefungin, sinitrodi, sinnabidol, sipatrigine, sirolnms, Sisowmicin, Siogluside,
sizofiran, sobuzoxane, Sodinm Amviosulfate, Sodium Todide T 123, Sodium Nitroprosside,
Sodium Oxybase, sodivm phenylacetate, Sodium Salicyiate, solverol, Solypertine Tartrate,
Somalapor, Somantadine Hydrochloride, somatomedin B, somatomedin C, somatrem,
somatropin, Somenopor, Somdobove, sonerinin, Sorbinl, Sorivadine, sotalol, Soterenol
Hydrochloride, Sparfloxacin, Sparfosate Sodium, sparfosic acid, Sparsomyvein, Sparteine
Sulfate, Spectinomycin Hydrochloride, spicamyein D, Spiperone, Spiradoline Mesylate,
Spiramver, Spiraprit Hydrochloride, Spiraprilat, Spirogermaniom Hydrochloride,
Sptronwstine, Spivonolactone, Spiroplatin, Spivoxasone, splenopentin, spongistatin 1,
Sprodiamide, squalamine, Stallimyem Hydrochloride, Stannous Pyrophosphate, Stannous
Sultur Colloid, Stanozolol, Statolon, staurosporing, stavudine, Steffimmvein, Stenbolone
Acetate, stepronin, Stilbazium lodide, Stilontm lodide, stipiamide, Stiripentol, stobadine,
Streptomyein Sulfate, Streptonicozid, Streptonprin, Streptozocin, stromelysin mhubitors,
Strontium Chloride 8r 89, succiban, Succimer, Succinyicholine Chloride, Sucralfate,
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Sucrosofate Potassium, Sudoxicam, Sufentanil, Sufotidine, Sulazepam, Sulbactam Prvoxil,
Sulcongrole Nirate, Sulfabenz, Sulfabenzamide, Solfacetanude, Sulfacytine, Sulfhdianing,
Sulfadoxine, Sulfalene, Sulfamerazine, Sulfameter, Sulfamethazine, Sulfamethizole,
Sulfamethoxazele, Sulfamonomethoxine, Sulfamoxole, Sulfanitate Zinc, Sulfanitran,
sulfasalazine. Sulfasomizole, Sulfazamet, Sulfinalol Hydrochloride, sulfinosine,
Sulfinpyrazone, Sulfisoxazole, Sulfomyxin, Sulfonterol Hvdrochloride, sulfoxamine,
Nulinidac, Sulmarin, Sulnidazote, Suloctidil, Sulofenur, sulopenem, Suloxifen Oxalate,
Sulpinide, Sulprostone, sultanucithin, Sulthiame, sultopride, sulukast, Somarotene,
sumatriptan, Suncitlin Sodiam, Seproclone, Suprofen, suradista, surgmia, Surfomer,
Suricainide Maleate, Suritozole, Suronacrine Maleate, Suxemerid Sulfate. swainsonine,
symakahm, Symclosene, Symetine Hydrochlonde, ynthetic glycosaminoglycans, Taciamine
Hydrochlaride, Tacring Hyvdrochloride, Tacrolimus, Talampicillin Hydrochloride, Taleranol,
Tahsomycin, tallimuostine, Talmetacin, Talniflumate, Talopram Hydrochlonde, Talosalate,
Tametraling Hydrochloride, Tamoxifen, Tampranune Fumarate, Tamsulosin Hydrochloride,
Tandamine Hydrochloride, tandospirone, tapgen, taprostene, Tasosartan, tauromustine,
Taxane, Taxoid, Tazadolene Succinate, tazanolast, tazarotene, Tazifyline Hydrochloride,
Tazobactam, Tazolelone, Tazolol Hydrochlonde, Tebufelone, Tebuquine, Technetivm Te 99
m Bicisate, Teclozan, Tecogalan Sodivm, Tescleukin, Teflurane, Tegafur, Tegretol,
Teicoplann, telenzepine, tellurapyryiium, telmesteine, telmisartan, telomerase inhibitors,
Teloxanirone Hydrochloride, Teludipine Hydrochloride, Tematloxacin Hydrochloride,
Tematropium Methyl sulfate, Temazepam, Temelastine, temocapril, Temocillin, temoporfin,
temozolomide, Temdap, Tentposide, tenosal, tenoxicam, tepirindole, Tepoxalin, Teprotide,
terazosin, Terbinafine, Terbutaline Sulfate, Terconazole, terfenading, terflavoxate, terguride,
Teriparatide Acetate, terlakiren, terlipressin, tevodiling, Teroxalene Hydrochloride,
Teroxirone, tertatolol, Tesicam, Tesinude, Testolactone, Testosterone, Tetracaing,
tetrachlorodecaoside, Tetrsoycling, Tettahydrozoling Hydvochloride, Tetramisole
Hydrochlonide, Tetrazolast Meglumine, tetrazomine, Tetrofosnuin, Tetroquinone,
Tetroxoprim, Tetrvdanune, thaliblasting, Thalidomide, Theofibrate, Theophylline,
Thigbendazole, Thiamiprine, Thiamphentcol, Thianvlal, Thiazesim Hydrochlonde,
Thiaztnamiuvm Chioride, Thiethylperazine, Thimerfonate Sodium, Thimerosal, thiccoraling,
thiofedrine, Thioguanine, thiomarmol, Thiopental Sodium, thioperamide, Thionidazine,
Thiotepa, Thiothixene, Thiphenamil Hydrochloride, Thiphencillin Potassium, Thiram,
Thozalinone, Threonine, Thrombin, thrombopotetin, thrombopoletin mimetic, thymalfasin,
thymopoietin recepior agonist, thymotrinan, Thyromedan Hydrochlonide, Thyroxing 1 125,
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Thyroxine 1 131, Tiacnlast, Tiacrilast Sodium, tagabive, Tiamenidine, tianeptine, tiapafan,
Tiapamil Hydrochloride, Tigramide Hydrochloride, Tiazofwin, Tibenelast Sodium, Tibolone,
Tibric Acud, Ticabesone Propionate, Ticarbodine, Ticarcillin Cresyl Sedium, Ticlatone,
ticlopidine, Ticrynafen, tienoxolol, Tifurac Sodiam, Tigemonam Dicholine, Tigestol,
Tietamine Hydrochloride, Tilidine Hydrochloride, tilisolol, tilnoprofen arbamel, Tilorons

g

Hydrochlonide, Tiludronate Disodium, tdudronic acid, Timefiwrone, Timobesone Acetate,
Timolol, tin ethyl etiopurpurin, Tinabinol, Timidazole, Tinzaparin Sodium, Tioconazole,
Tiedazosin, Tiedontum Chlonde, Tioperidone Hvdrochloride, Tiopinac, Tiospirone
Hydrochlonide, Tiotiding, tiotropium bromide, Tioxwdazole, Tipentosin Hydrochloride,
Tipredane, Tiprenolol Hydrochloride, Tiprinast Meglumine, Tipropidil Hydrochloride,
Tiqueside, Tiguinamide Hydrochloride, tirandalvdigin, Tirapazamine, tivtlazad, tirofiban,
tiropramide, titanoceng dichioride, Tixanox, Tixocortel Pivalate, Tizanidine Hydrochloride,
Tobramyety, Tocamnide, Tocamphyl, Tofenacin Hydrochloride, Tolamolol, Tolazamide,
Tolazoline Hydrochlonde, Tolbutanuide, Tolcapone, Tolciclate, Tolfamide, Tolgabide,
lamotrigime, Tolinndone, Tolmdate, Tolmetin, Tolnaftate, Tolpovidone 1 131, Tolpyramide,
Tolrestat, Tomelukast, Tomoxetine Hydrochloride, Tonarocine Mesylate, Topiramate,
topotecan, Topotecan Hydrochloride, topsentin, Topterane, Toquizme, torasemide,
toremifene, Torsenide, Tostfen, Tosufloxacin, totipotent stem cell factor, Tracazolate,
teafermin, Tralonide, Tramadol Hydrochloride, Tramazoline Hydrochlonide, trandolapril,
Tranexamic Actd, Trantlast, Trasscainide, translation mbabitors, traxanox, Trazodone
Hydrochloride, Trazodone-HCL, Trebenzomine Hydrochloride, Trefentanil Hydrochloride,
Treloxinate, Trepipam Maleate, Trestolone Acetate, tretinoin, Triacetn, ttigeetyluridine,
Triafungin, Triamcinolone, Trismpyzine Sulfate, Triannterene, Triazolam, Tribenaside,
trivgpriting, Tricetamide, Trchlormethinzide, trichohyalin, wicinbing, Trcitrates, Triglofencd
piperazine, Triclofos Sodium, Triclomde, trientine, Trifenagrel, triflavin, Toflocin,
Triflubazam, Triflumidate, Trfluoperazine Hydrochloride, Trafluperidol, Triflupromazine,
Triflupromazine Hydrochloride, Trifluriding, Trihexyphenidyl Hydrochloride, Trilostane,
Trimazosin Hydrochlonude, trimegestone, Trimeprazine Tartrate, Trimethadione,
Trimethaphan Camsylate, Trimethobenzamide Hydrochloride, Trimethoprim, Trimetozineg,
Triclein 1 131, Trioxifene Mesviate, Tripamide, Tripelennamine Hydrochloride, Toiprolidine
Hydrochloride, Triptorelin, Trisolfapyrimidines, Troclosene Potassium, troghitazonsg,
Trolamine, Troleandomycin, trombodipine, trometamol, Tropanserin Hydrochloride,

Tropicamide, wopine ester, opisetron, frospectomyein, trovafloxacin, frovirdine,
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Tryptophan, Tuberculin, Tubocuraring Chlonide, Tubulozole Hydrochloride, tucaresol,
tutobuterol, tnrostenide, Tvbamate, tylogenin, Tyropanosie Sodiwm, Tyrosine, Tyrothricin,
tyrphostins, vbenimex, Uldazepam, Undeevlenie Acid, Usaeil Mustard, vrapidil, Urea,
Uredepa, uriding triphosphate, Urofollitropin, Urckinase, Ursodiol, valaciclovir, Valine,
Valpoctamide, Valproate Sodivm, Valprete Acid, valsartan, vamicamide, vanadeine,
Vancomyvein, vanmolol, Vapiprost Hydrochlonide, Vapreotide, variolin B, Vasopressin,
Vecurontum Bromude, velaresol, Velnacring Maleate, venlafaxine, Veradoline
Hydrochlonde, veramine, Verapamil Hydrechlonde, verdins, Vertlopam Hvdrochloride,
Verlukast, Verofylhne, veroxan, verteporfin, Vesnarinone, vexibinol, Vidarabine, vigabatrin,
Viloxazine Hydrochloride, Vinblastine Sulfate, vinburnine citrate, Vincofos, vinconate,
Vineristine Sulfate, Vindesine, Vindesine Sulfate, Vinepidine Sulfate, Vinglyeinate Sulfate,
Vinlearosine Sulfate, vinorelbine, vinpocetine, vintoperol, vinxaltine, Vinzolidine Salfate,
Viprostal, Virgintarmovem, Vindofulvim, Viroxime, vitaxin, Volazocine, voricongrole,
vorozole, voxergolide, Warfarin Sodiom, Xamoterol, Xanomeline, Xanoxate Sodium,
Xanthinol Niacinate, xemilofiban, Xenalipin, Xenbucm, Xilobam, ximoprofen, Xipamiide,
Xorphanol Mesylate, Xylamidine Tosylate, Xylazne Hydrochloride, Xylometarohine
Hydrochloride, Xylose, vangambin, zabicipril, zacopride, zafirtukast, Zalcitabine, zaleplon,
zalospirone, Zaltidine Hydrochloride, zaltoprofen, zanamiviy, zankiven, ranoterong, Zantac,
Zarirhukast, zatebrading, zatosetron, Zatosetron Maleate, zenarestat, Zenazocme Mesviate,
Zeniplatin, Zeranol, Zidometacin, Zidovudine, nifrosilone, Zilantel, zilascorh, zileuton,
Zimelding Hvdrochionide, Zinc Undecylenate, Zindowrine, Zinoconazole Hyvdrochloride,
Zinostatin, Zinterol Hvdrochloride, Zinvivoxime, ziprasidone, Zoboli, Zofenopril Calenom,
ZLofenoprilat, Zolaming Hydrochloride, Zolazepam Hyvdrochloride, zoledronie acid, Zolertine
Hydrochloride, zolmitriptan, zolpidem, Zomepirac Sodium, Zometapine, Zoniclezole
Hydrochleride, Zontsamide, zopicione, Zopolrestat, Zorbamycim, Zorubicin Hydroehlonide,

zotepine, Zucapsaicn,

jotos] Another pharmaceutical active acceptable for use herein 15 lumateperone, as
disclosed n ULS. Patent Nog. 9745300, 9708322, 7183282, 7071186, 6352017, 8643077,
8508119, 9751883, 9371324, 9313504, S4285006, 8993572, 8309722, 6713471, 8779139,
Q168258, REO30a8OEL, 9616061, 9586960, and n U.S. Patent Publication Nos. 2017114037,
2017183350, 2015072964, 2004034015, 2017189398, 2016310302, 2015080404, the

aforementioned contents of which are incorporated by reference herem in their entirety.
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{067 Further examples of antidiabetic actives include but not linuted to JTT-501

{PNU-182716) {Reghtazary, AR-HO39242, MCOC-553 (Netoghtazone), AR-HO49020
Tesaglitazar), CS-011 (C1-1037), GW-409544x KRP-297, RG-12525, BM-15.2054, CLX-
0940, CLX-0921, DRF-2189, GW-1929, GW-9B20, LR-00, LY-510029, NIP-221, NIP-223,
FER20993, LY 29311 Na, FK 614, BMS 298583, R 483, TAK 559, DRF 2723
{Ragaglitazar), L-686398, L-168049, L-803645, 1.-054852, Demethyl asteriquinone B {L-
TRIZE1Y, L-363586, KRP-297, P32/98, CRE-16336 and EML-16237.

{0068} Erectile dysfonction therapies useful herewn include, but are not limited to,
agents for facilitating blood flow to the penis, and for effecting autononic nervous activities,
such as increasing parasympathetic (cholinergic) and decreasing sympathetic {(adrenersic)
activities. Useful actives for treatment of erectile dvstunction mchude, for example, but are
not Hmted to, alprostadil, tadalafil, vardenafil, apomorphine, yohimbine hydrochloride,

stidenstil citrate, and any combination theveof. In an embodimey, the active is tadalafil.

{0069 Actives or medications for the treatment of headaches and/or migraines may
also be used berein. Examples of specific actives include, bat are not Hmited to, triptans,
such as eletriptan, naratriptan, rizaiviptan {rizatriptan benzoate), sumatriptan, and
zolmitriptan, In an embodiment, the active is rizatriptan, optionally in combination with an
NSAIR.

06070} In an embodiment, the active may be clobazam, diazepam, tadalafll, riluzole,

buprencrphine, naloxone, or buprenorphine in combination with naloxone.

0071} The active may be diazepam. When the active is diazepany, sach wdividual
nmif dose may contain about 1 mg, gbouat 2 mg, about 2.5 mg, sbout § my, about 10 mg, about
15 mg or about 20 my of diazepam.  In certain embodinents, the oral filoy contains about §

mg, about 10 mg, or about 15 mg of diazepam.

{6072 The active may be rihuzole. When the active is rilzole, each individual vnt
dose may contain about 10 mg, showt 20 myg, about 25 mg, aboet 30 mg, or about 30 mg of

riluzole. In an embodiment, the oval filim containg about SO mg of riluzole.

[0073] The active may be clobazam. When the active ix clobazam, each individust

unit dose may contain about 1 mg, about 2 myg, about 2.3 mg, about 3 myg, abowt 10 myg, about
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1S mg or about 20 mg of clobazam. In certam embodiments, the oral film contains about §

mg, or about 20 g of clobasam.
Micronized

18074] The active used in the oral films disclosed herein mayv be micronized. The

active may be micronized by any means known in the art.

0075} The active may have an average particle size D90 of less than about 160
microns, less than about 120 microns, less than about 100 microns, less than about B0
microns, less than about 50 microns, less than abowut 20 microns, less than abouwt 10 microns,
oy of about & microns. The active may have an average particle size D80 of less than about
30, less than about 20, less than abowt 10, less than abowt $ microns, less than about 4, ora
D50 of about 3. The active may have an average particle size D10 of less than about 10, less
than about 3, less than about 3, less than abowt 2, or D10 of about 1. The active may have an
average particle size D9 of less than about 15 microns, D50 of less than about 4 microns,
and DO of less thyn about 2 mucron. The active may have an average particle size DB of

about 8 microns, D30 of about 3 pucrons, and 210 of abowt 1 suicron.

[0076] Particle size is most commonty measured wtilizing Laser Diffraction Light
Scattering for particles ranging from 0.02-2000punv0.01-35001um. 1o this techuique, particles
pass through the path of the laser and diffract the hight. The angle of the diffracted Heht is
then correlated to the particle size using the differences in refractive tndex between the
particles and the media. The output of tus measarement is the Volume distnbution and often
expressed as D, where x i3 an expression of the distribution. For example, a Doy would be
reflective of the volume distribution of the analyzed particles that captures 20% of the
observed diffraction; therefore 80% of the particles would fall below this size. Other
descriptions of particle size are commonly nsed such as “Number distribution™ which will
correlate the number the particles that have this size, as the volume mpact of Yarger particles

can be disproportionate weighted. However, these alternative statistical descriptions of

on the Volume distribution; therefore, nnless specifically noted otherwise, the particle size

description of Dy, is volume distribution.

{80771 It was known that an average particle size of less than 200 microns is preferred

to obtain a smooth oval filny. However, further development showed that mproved filin

e
d
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aesthetics and dissolution are possible with a finer average particle size, te., finely divided
particnlate. It was further found that dissolution testing results for ower film doses {e.g., 5
myg and 10 my) showed that micronized active performed better than films comprising milled

active {for example, having an average particle size D90 of about 100 nyicrons).

Dissolution Profile

jO078] The PION apparatus, such as the PION Rambow Dvnamic Dissolution
Monitor {RDDM*PION technology™), is a powerful analytical instrument that accurately
and efficiently measures percent dissolved data in real ime. PION technology utilizes
advanced fiber optics for i sifi kingtic solubility and supersaturation UV monitoring for
dissolution testing o determing the rate of release of & drag substance and s dissolution over
time, PION technology uses individual diode arvay spectrophotometers and has 6-8
acquisition channels, dip-style probes, and interchangeable pathlength tips. PION technology
has a real time data display, thereby deliveting fast and reproducible results for testing of
actives, formulations, and drug products. These measurements are accurate, even with small

volumes and complex matrices.

{0079 Fiber Optic based dissolution systems, such as PION techadlogy, have
previously been used with dosage forms other than oral films. However, because of the stee
and density of oral films, these systems could not properdy be utilized; e.g., the films wounld
dissolve and release the active before any measurements were even taken. To overcome this,
a custom Hhm intraduction system'holder bad o be designed and developed. The custom
film tmroduction systerm/bolder prevents the fitms from floating and being stimed around in
the dissolution vessel. It also allows for simultansous introduction of multiple filns at the
same time. This s ortical for rapid data collection. Further, the sample holder, is distance
from the paddie, and both distance and angle from the fiber optic probe play a siguficant role
in consistent accurate data collection, while ensuring the flow dynantic requirements of the
USP. A non-Himiting exemplary configuration of an apparatus used for PION technology s
shown in Figure 1. As shown in this figure, the system s configured with nltiple systems
set ug in parallel to run simultaneous tests on different samples. The system includes a probe,
dissolution paddie and custom sample holder. There are options for placement of the custom
sample holder (height and angle relative 1o flow). The size of the holder can glso be changed

to accommadate the size of the film. In addition, as readily understood by one of ordinary
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skill in the arf, the path length of the probe mayv be varied. If the path length 15 too wide, the

signal will be overloaded. i 18 too narrow, the sigaal will be too weak.

{6088} Figure 2 18 another exetmplary configuration of paddies, holders, and means
adjust the heights of the probe and holder used n obtaining dissolution profiles by PION
technology. With sufficient paddie agitation, the probe height 1s not predicted to tmpact
results, but the orientation of the sample holder can snpact disintegration of the film, and
impact active dissolution rate. As shown tn Figures 1 and 2, for example, the sample holder
1s placed perpendicular to the wall of the dissolution vessel to maximize exposare. The angle
of the holder relative to the dissolution vessel may be changed by repositioning the holder
orientation (twisting the holder from perpendicular to another desired angle). The size of the
holder may be increased to acconunodate farger films, but may Limit the allowable angle
range, .8, if the holder is large for a larger film then o will bave less freedom for
adjustinent, If twisted too far, the holder or film will either comtact the side wall of the vessel

of contact the spinning paddie-negatively impacting the test.

jo081} ft was found that PION echnology could be used to test dissolution of the ol
films disclosed herein by customizing the sample holders, and sampling manifold. By using
PION technology, there are g number of advantages, such as:

No offline analysis is required,

Availability of move sampling points,

Alulity to evaloate multiple wavelengths,

Ability to evaluate rate of change (e.g., inflection point acceptance criferia),
Profile comparison shows potential discriminagting ability between strenpths
and storage conditions.

R i i e

{6082] It was found that the active dissolution profiles and rates of the oral films
disclosed heretn measured by PION technology were generally comparable to dissolution
profiles and rates measured by traditional dissoluson except that the curves were more
precise and more accurate and because of this, inflection points are determinable. Using a
fiber optic UV monitoring system, such as PION technology, more accurate and precise
dissolution profiles for oral filnus are possible, A dissolution profile is an average collection
of data points showing percent dissolution of the dosage form or active over time, from =0
until the time past the point when 100% of the dosage form or active i dissolved. The
Factive dissolation profile” refers to the dissolution profile of the active after 1t has been

released from the filmy. The filin itself and the carmers therain have some affect on the
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dissolution rate of the active as the active dissolves after i has been released from the oral

film dosage form.

{8083} For example, Figores 9 and 10 show active dissolution profiles and also
Figures. 13-23 show wmproved and more precise data and derivatives possible with PION
technology. o contrast, Figure 8 shows active dissolation profiles measured by traditional
dissolution which lacks any discriminating ability at the critical early thme poinis for fast

refeasing dosage forms.

{6084}
oral filin's active dissclution profile may be graphed, for example, as shown in Figures 19, 21
and 23, The first denrvative graph provides insight into the rate of release of the active from
the flm. The iatensity and width of the first derivative ts proportional to the rate of release.
For example, by charting these devivatives, one can learn that oral filins containing 5 mig and
10 myg release faster and morve fully within the first minute than g similar oral film containing
20 my of the active, as indicated by the height and width of the first derivative curve. In such
a showing, the oral fillm containing 20 mg of the active would have a wider curve
demonstrating a slower release. For all curves, the first dertvative approaches (0 as the release

completes, and the concentration of drug in the vessel plateaus.

{HO8S] One would expect that if the active has the same particle size distribution in
different film dosage forms, the active dissolution profile would be the same. However, this
is ot always the case. By using PION technology, discernable differences are visible
between the dosage forms demonstrating that the flro and the cavvrers affect the rate of

dissolution of the active.

{086} A second derivative (or “2* derivative™) graph offers a qualitative assessment
of the curve. Both the 1% and 2% derivative curvess provide maxima, minima, and inflection
poinss; providing the ability to determine when the curve is increasing/decreasing and the

raie.

{00871 Upon placing the film i a mednan, the active may bave an average
dissolution of more than about 2%, more than about 5%, more than about 10%, more than
about 15%, more than about 20%, more than ahout 25%, more than about 30%, more than
about 35%, more than about 40%,. more than showt 45%, more thas about 30%, or more than
about 55%, at about 2 minutes, optionally measured by PION technology. The active may

S}
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have an average dissolution of more than about 2%, more than about 5%, more than about
10%, more than gbout 15%, more than about 20%, more than about 25%, more than about
30%, more than about 35%, more than about 40%, more than about 45%, more than abowt
0%, more than about 55%, more than about 60%, about 65%, of more than about 70%%, at
about 3 minutes, optionally measured by PION technology. The active may have an average
dissolution of more than about 10%, more than about 15%, more than about 20%, more than
about 23%, more than abowt 30%. more than about 35%, more than about 40%, more than
about 45%, more than about 30%, more than about 33%, more than abowt 60%, abowt 65%,
or more than about 70%, at about 3 numutes, optionally measured by PION techuology: The
active may have an average dissolution of more than more than about 20%, more than about
25%, more than about 30%, more than about 353%, more than about 40%, more than about
45%, more than about 50%, more than about 55%, more than about 60%, more than abowt
653%, more than about 70%, wore thay ahout 75%, more than about 80%, more than about
85%, or more than about 90%, at abowt 10 minutes, optionally measured by PION
technology. The active may bave an average dissolution of more than more than about 30%,
more than about 35%, more than about 40%, more than about 43%, more than about 509,
more than about 53%, more than about 60%, more than about 65%, more than about 70%,
more than about 73%, more than about %%, more than abowt 85%, more than about 90%,
more than about 95%, or more than about D8%, at aboutls minutes, optionally measured by
PION techoology. The active may have an average dissolution of more than abount 60%, more
than about 63%, more than about 70%, more than gbhont 75%, more than about 80%, more
than about 85%, wore than about 90%, more than about 93%, more than about 98%, or more
than about 99% at about 20 minutes, optionally measured by PION technology. Dissolution
of the active, as measured herean, 15 after the film has been placed in g medivm. Upon bewng

placed in the medinm, the film dissolves releasing the active o the medium.

j0088] Dhssolution rate is the raie af which the oral film or active dissolves, which isa
catcudated amount of % released at a point  time, The dissolution rate 1s obtained by
performing dissolution testing in a selected apparatus, and is measured according to certain
dissolution parameters. The dissolution parameters include stovage conditions, such as tinw,
temperature, and relative umdity, and testing parameters, such things as the appargtus,
rotation speed, media, media temperature, sampling time points, sample volume, sample
filter, HPLC cohumn, mobile phase, fow rate, column tempersture, injection volume,

detection wavelength, and run fine.
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{3089 “Active dissolution rate” is the rate at which the active dissolves, winchisa

caloulated amount of % released st a point in time. Inthe case of an oral filin dosage form, as
disclosed heremn, the oral film dissolves and roleases the active, which then undergoes
dissolution at a precise rate (1.e., the active dissolution rate). Dissolution of the aciive may

also be expressed as % active dissolved (average) at a point in time.

janon Unless otherwise noted, dissolution of the active is measured under storage
conditions of the oral film of about U tonths 0 about 36 months, wove than Uio about 36
months, about 5 to about 36 months, about 6 to about 24 months, about 9 months to abowt 18
months, or about 12 months, at about 2000 1o sbout 60°C, about 35°C to about 40°C, or about

25°C and up 1o about 75% relative humidity (RH), e g, ar about 60% RH.

{0091} The dissolution tests may be conducted under “sink”™ conditions, defined by
ISP <1092> “as the volume of medium at least three times that required iy order 1o forny a
satuvated solution of drug substance. When sink conditions are present, it is move likely that
dissolution results will reflect the properties of the dosage form.” Different media may be
required for different drug products, based upon the characteristics of the active, such as
solubility, and route of administration.  As readily understood by one of ordinary skill in the
art, in developing a dissolution method, the above factors may be considered. With that, USP
<1092 also defines a range of media to evaluate: “Typical media for dissolution may
include the following (not listed in order of preference}: dilute hydrochloric acid, buffers
{phosphate or acetate} in the physiologic pH range of 1.2 to 7.5, sinndated gastric or intestinal
fluid (with or without enzymes), water, and surfactants (with or withowt acids or buffers).”
The swrfactant may be, but is not Hmited to, polysorbate 80, sodiam lavey! sulfste, and bile
salts. For some drugs, incompatibility of the drug with certain baffers or salts may miluence
the chotce of butter, The molarity of the buffers and acids used can wfluence the solubthizing
effect, and this factor may be evaluated. Aguenus solutions {acidic or buffer sohutions) may
contain a percentage of a surfactant, ¢.g., sodivm dodecy! sulfate {SDS), polysorbate, or

lawryldimethylamine oxide, o enhance the solubility of the drug.

j0092] Ty an embodiment, dissolution of the active is measured in dilute hvdrochloric

oy
I
:

acid, a buffer {e.g. . phosphate or acetate} in the physiologic pH range of 1.2 to 7.5, (including
but not Himited to, .05 molar monobasic potassiom phosphate buffer of pH 6.8) simulated
gastric or mtestinal Fuid (with or withowt enzymes) (e.g., 0.IN HCL), water, and surfactants

{e.x., polysorbate 30, sodivun fayl sulthte, and bile salts). In another embediment,

§2
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dissolution of the active is measured in dilute hydrochloric acid, 0.05 molar monobasic

potassium phosphate buffer of pH 6.8, 01N HCL), water, or 0.53% sodium laurv sulfate.

{8093} For an oral file containing diazepam, upon placing the flnin g mediom,
more than about 2% of the diazepam may be dissolved after about 3 minutes, more than
about 10% of the dinzepam may be dissolved after abont 5 munuies, more than about 15% of
the diazepam may be dissolved after aboot 3 yoinutes, or about 209 to about 25% of the
diazepam may be dissolved after about § minutes, optionally measured by PION technology.
More than about 25%, more than about 30%, or about 35% fo abowt 40% of the diazepam
may be dissolved after about ) mimutes, optionally measured by PION techuology. More
than about 42%, more than about 48%, or about 50% to about 35% of the digzepam may be
dissolved after sbout 15 minutes, optionally measured by PION technology. More than about
55%, more than abouy 60%, or about 60% 1o about 70% of the digzepan may be dissolved
after about 20 minwses, optionatly measured by PION technology. Maore than about 85%,
more than ghaut 90%, or about 92% o about 98% of the diazepam may be dissolved after
about 30 minutes, optionally measured by PION technology. Any combination of the above-

noted dissolutions at different time points is within the scope of the invention.

{65094} For an oral film containing gbout 5 my diazepan, more than about 2% of the
diazepam may be dissolved after about 3 minuies, more than about 15% of the dazepam may
be dissolved after abowt § minutes, or about 21% of the diazepam may be dissolved after
about § minutes, optionally measured by PION technology. For the oral flm containing
about 3 mig diazepam, more than about 30%, less than about 38%, or about 38% of the
diazepam mav be dissolved afier about 10 minntes, optionally measured by PION
technology. For the film containing about 5 myg diazepam, less than about 55%, more than
ahout 458%, o about 50% of the diszepam may be dissolved after about 15 minutes,
optionally measered by PION technology. For the film containing abowt § myg diazepam, less
than abeut 70%, more than abow 60%, or about 64% of the diazepam may be dissolved afrer
about 20 minutes, optionally measured by PION technology. Any combimnation of the above-

noted dissolutions at different time points s within the scope of the wventipn,

! For an oral film containing about 13 myg diazepam, more than abont 2% of the
diazepam may be dissolved after about 3 nunutes, more than about 209 of the diazepan may
be dissolved after about § minutes, more than about 25% of the diazepam may be dissolved

after about 5 mimgtes, andfor about 27% of the diazepam may be dissolved after gbout 3
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minutes, optionally measured by PION technology. For the film containing about 15 mg
dinzepany, more than about 35%, less than about 43%, or about 41% of the diazepam may be
dissolved after about 10 minutes, optionally measured by PION technology. For the film
contaming sbont 15 my diazepany, less than about 60%, more than about 45%, more than
about 30%, ar about 35% of the diazepam may be dissolved after about 15 minutes,
optionally measured by PION technology. For the film conining about 15 my diazepam,
less than about 70%, more than about 60%, more than abowut 65%, or about 68% of the
digzepam is dissolved after about 20 nunutes, optionally measuwed by PION techuclogy. Any
combination of the sbove-noted dissolutions at differcut time points 1s within the scope of the

mvention.

0096} For an oral filin containing riluzole, more than about 2% of the riluzole may
be dissolved after about 3 minutes, more than ahout 30% of the rifuzole may be dissolved
after about 5 minutes, and/or more than about 33% of the rilurole may be dissolved after
ahout 5 minutes, optionally measared by PION technology. For the film containing viluzole,
less than abowt 75%, less than about 73%, more than abowt 60%, more than aboul 65%,
and/or more than about 68% of the riluzole may be dissolved after about 10 minutes,
optionally measured by PION technology. For the filny containing riluzole, less than 98%,
less than about 95%, more than 75%, andfor more than abowt 80% of the riluzole may be
dissolved afier about 15 minutes, optiosally measured by PION techoology. Any
combination of the above-noted dissolutions at different fime points is within the scope of the

IRVERLION,

{8097} For an orgl film containing abont 30 my riluzole, more than about 2% of the
rituzole may be dissolved afler abowt 3 minutes, more than 10% of the riluzole may be
dissolved after about § minutes, wore than 20% of the riluzole may be dissolved after about 3
mingtes, more than 30% of the riluzole may be dissolved after aborg § minutes, tess than
about 45% of the riluzole may be dissolved after about 3 minutes, or about 40% of the
rifuzole may be dissolved affer about § mmutes, optionally measared by PION technology.

For the film containing about 50 mg riluzole, more than 30%, more than 40%, more than

A

(1%, less than abont 73%, or about 71% ot the rilurole may be dissolved after about 10
minutes, optionally measured by PION technology. For the film comtaining about 50 my
riluzole, more than 835%, less than 93%, less than about 91%, or about 89% to about 90% of

the riluzele may be dissolved after about 15 munutes, optionally measured by PHIN

4
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technology. Any combination of the above-noted dissolutions at different time points 13

within the scope of the invention.

{6098} For an oral file containing clobazam, more than about 3%, more than about
3%, more than about 10%, or more than about 15% of the clobazam may be dissolved after
about 1 minnte, optionally measured by PION technology. Mose than about 5%, more than
about 10%, more than aboet 30%, or more than about 40% of the clobazam may be dissolved
after about 1.5 minutes, optionally measured by PION technology. More than about 13%,
more than abowt 20%, more than about 40%, or more than about 60% of the clobazam may
be dissolved after abowt 2.3 minutes, optionally measured by PION technology, Muore than
ahont 20%, more than abont 30%, more than about 35%, more than about 40%, or more than
about 45% of the clobazam may be dissolved after about 3 minutes, optionally measured by
PION technology. More than about 35%, more than about 65%, more thau about 70%, or
more than about 75% of the clobazam may be dissolved after about 5 nunutes, optionally
measured by PION technology, More than about 83%%, more than about 90%, or more than
about 1% of the clobazam may be dissolved after abont 6.5 minutes, optionally measured by
PION techoology. More than ahout 95% , or more than about 998% of the clobazam may be
dissolved after aboot 10 munutes, optionally measured by PION technology, Any
combination of the above-noted dissolutions at different time points is within the scope of the

wmvention.

je099 For an oral film containing about 5 mg clobazam, more than about 258%, more
than about 30%. or of about 38% of the clobazam may be dissolved after about 1 minute,
measured after storage of the film at abowt 25°C, optionally messured by PION fechnology,
and more than about 43%, more than about 30%, or abowt 38%% of the clobazam may be
dissolved afier about 1 minute, measured alter storage of the film at about 40°C, optionally
measured by PION technology, For the film containing about § myg clobazam, more than
about 60%, or more than ghout 65% of the clobazam may be dissolved afier about 1.3
mimges, measwed after storage of the fibm at about 25°C, optioually measwred by PION
technology, and more than about 75%, or more than about 80% of the clobazam may be
dissolved afler about 1.5 minntes, measpred after stovage of the filns at abowt 40°C, optionally
meazured by PION technology. For the filn containing 5 mg clobazam, more than abowt
80%, or more than about 85% of the clobazam may be dissolved after about 2 minutes,

measured affer storage of the Hlm at about 25°C, optionally measured by PION techoology,

140
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and more than about 85%, or more than about 90% of the clobazan may be dissolved after
about 2 munutes, measured after storage of the film about 40°C, optionally measwred by PION
technology, For the film containing sbout 5§ myg clobazam, more than about 95%, or of abowt
97% of the clobazam may be dissolved atter about 2.5 minutes, measured after storage of the
film at about 25°C, optionally measured by PION technology, and more than about 95%, or
more than about 100% of the clobazam may be dissolved after about 2.5 minutes, measured
after storage of the fllm at abowt 40°C, optionally measured by PION technology, Aay
combination of the aboave-noted dissolutions at different time points s within the scope of the

wvention.

{00100] For an oral film containing about 10 mg clobazam, more than sbowt 15%, or
more than about 20% of the clobazam may be dissolved after about | minute, measured atter
storage of the film at about 25°C, optionally measvred by PION technology, and more than
abous 35%, or more than about 40% of the clobazam may be dissolved after about 1 minute,
measured after storage of the film at about 40°C, optionally measured by PION technology.
For the film containing about 18 myg clobazam, more than about $0%, or more than about
35% of the clobazam may be dissolved after about 1.5 nunutes, measured after storage of the
more than about 70% of the clobazam may be dissolved after about 1.5 minutes, measured
after storage of the film at about 40°C, optionally measwred by PION technology. For the
film containing about 10 myg clobazam, more than about 70%, or sore than abowt 75% of the
clobazam may be dissolved after about 2 minutes, measured affer storage of the film at about
28°C, optionally measured by PION technology, and more than about 8%, or more than
abont 85% of the clobazam may be dissolved after about 2 nunutes, measured after storage of
the film at about 40°C, optionally measured by PION technology. Any combination of the

above-noted dissolutions at different time points is within the scope of the mvention.

{60101 For an oral film containing about 20 myg clobazam, more than about 2%, or of
about 4% of the clobazam may be dissolved afier abowt 1.5 minntes measwed after storage of
the film at about 25°C, optionally measured by PION technology, and more than gbout 5%, or
about 6% of the clobazam may be dissolved after about 1.5 minutes measured after storage of
the filim at about 40°C, optionally measured by PION technology. For the film contaming

about 20 mg clobazan, more than abowt 10%, or more than about 153% of the clobazam may

=

be dissolved after about 2.5 minutes measured after storage of the il at about 25°C,

A
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eptionally measured by PION technology, and more than about 25%, or more than about 30%
of the clobazam may be dissolved after shout 2.5 minutes measored after storage of the film
at about 40°C, optionally measurad by PION technology. For the film comtaining abowt 20 mg
clobazam, more than about 40%, or about 46% of the clobazam may be dissolved after about
3.5 minutes measured after storage of the {ilm at about 25°C, optionally measured by PION
technology, and more than about 65%, or about 68% of the clobazam may be dissolved after
about 3.5 minutes measured after storage of the film at about 40°C, optionally measured by
PION echnology. For the film containing about 20 mg clobazam, more than about 80%, or
ahout 83% of the clobazam may be dissolved after about 5.3 munutes measured after storage
of the film at about 25°C, optionally measured by PION technology, and more than abowt
20%, or ahout 94%; of the clobaram may be dissolved after about 5.5 minutes measored after
storage of the film at about 40°C, optionally measured by PION technology. Any
combination of the above-noted dissolutions at different time points is within the scope of the

mvention.

jaora2] The rate of dissolution of the active may contribate to organoleptic properties
of the oral film, There 1s a balance between the amount of active that is dispersed in the film
ard the amount that is dissolved in the file. If too much of the active is dissolved rather than
dispersed in the filn, then, upon placing the film in the oral cavity, the patient will taste the
gotive, which ofien has a very nopleasant flavor, In an embodiment, foss than about 10% by
weight of the active i1s dissolved {also referred to as, solubilized) and more than abowt 90% is
dispersed in the oral film. In other embodiments, less than about 8%, less than gboat 5%, less
than about 2%, about 0.1% to about 10%, about 0.5% to abouws 5%, about 0.5% to about
2.5%, about 1.0% to abeout 2.0%, about 0.5%, about 0.8%, about 1.0%, gbout 1.2%, about

1.5%, about 1 8%, or about 2.0% by weight of the active is dissolved in the oral film.

Dissolution Profile Comparisony

{0103 For more major chianges i drug products, a dissclution profile comparison
performed under identical conditions for the reference product and the changed product is
reconmended. {“Guidance for Tndustry, Dissobution Testing of Immediate Release Solid Oral
Dosage Forms,” U8, Department of Health and Human Services, Food and Dirug
Admimistration, Center for Drug Evalogtion and Research {CDER}Y, Auguast 1997 {availgble

at: fipcAwwwdda govieder/euidance um ). Dhssolution profiles may be considered similar
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by virtue of (1) overall profile similarity and (2) similarity at every dissolution sample time

poing,

{60104 One means of conducting a dissoelution profile comparison is by ustag a model
independent method using similarity factors. A simple model independent approach uses a
difference factor (£) and a simalasity factor (£2) to compare dissolution profiles (Moore, I W,
and H. H. Flanner, 1996, "Mathematical Compartson of Dissolation Profiles,”
Pharmacentical Technelagy, 20 (63:64-74). The difference factor (£1) calculates the percent
(%) difference between the two curves at each time point and s 8 weaswwement of the relative

grror between the two curves;

?

£ = ([T 1R - T VS R 3o 100

where # i the number of tine points, Ry is the dissolution value of the reference (prechange)

batch at time t, and Ty is the dissolution value of the test {postchange} batch at time t

{00105] The similarity factor {£) 18 a logarithimic reciprocal square root transformation
of the sum of squared ertor and is @ measurement of the sumilarity o the percent (35)

dissolution between the bwo curves,

£ 500 log (1YL OR - T ¥ T 100}

{80106} A specific procedure to determine difference and similarity factors is as
follows:
a. DPetermine the dissolution profile of two products of the test {(posichange) and

reference (prechange) producis,

b Using the mean dissolation values from both curves at each time interval,
calcudate the difference factor (1) and simidarnity factor (£} vsing the above equations.

. The curves are considered similar thus ensuring sameness of the products,
when the fi value is equal to or less than 15(0-15) and the fvalue i greater than 50 (e, 50«
100y,

00107} With the improved precision and enhancement of PION technology, active
dissolution profiles may be compared at a higher degree of accuracy and for variables that

were not previcusly vaderstood to provide any caleulatable difference in dissolution

Polvmer
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H108] A filo andfor its components nway be water-soluble, water swellable, water-

nsoluble, or a combination of one or more of these. The tenm "water-soluble” may refer to
substances that are ar least partially dissolvable in an agueous solvent, including but not
lhmited to water. The form "water-soluble” may not necessarily mean that the substance is
1001%% dissolvable in the aqueous solvent. The term "water-insoluble” refers to substances that
are not dissolvable in an aqueous sobvent, including but not Bauted to water. A solvent can
inclade water, or alternatively can include other solvents (preferably, polar solvents) by

themselves or tn combination with water.

80109 A film can be produced by & combination of at least one polymer and a
solvent, optionally including other components. The solvent may be water, a polar organic
sovent including, but not thmited to, ethanol, isopropanol, acetone, or any combination
thereof, Iu some embodimments, the solvent may be a non-polar organic solveny, such as
methylene chloride. The film may be prepared by utilizing a selected casting or deposition
method and g controlled deying process. For example, the film may be prepared through
controfled drying processes, which include application of heat andfor radiation energy to the
wet film matex o form a visco-elastic structure, thereby controlling the uniformity of content
of the film. The controlled drving processes can include air alone, heat alone, or heat and air
together contacting the top of the film, bottony of the film, or the substrate suppotting the
cast, or deposited or extruded film, or contacting more than one surface at the same time or
different times duning the drving process. Some of such processes are described in more
detail in U8, Pat. No, 8,765,167 and U.S. Pat. No. 8,652 378, which are incorporated by
reference hevein, Alternatively, the films may be extruded as described in U8 Patent

Publication Na. 2005/0037055 A, which is incorporated by reference herein,

jan110g A polvmer matx included in the films mav be water-sotuble, water swellable,

or a combination thereof

{11 The polyiner miatrix meludes a polymer. The polymer niy be a polvethylene
oxide. The polymer may inchude cellulose, cellulose derivatives or gums. The polymer may
include polyethylene oxide, cellulose, cellulose derivatives, such as cellulose ether, or a
combination thereof. The polymer may be a cellulosic polymer. In certain embodiments, the
cellulosic polymer can be hydroxypropyimethy! celtulose, hydroxyethyl cellulose,
hydroxyethylmethyl cellulose, hydroxypropy cellulose, methylcellulose, carboxymethyl

cetlulose andfor sodian carboxymethyleellulose. In ceontam embodiments, the polvmer can
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melude hvdroxypropyl methyleellulose. In certam embodiments, the polymer can melude
polyethylene oxide and a cellulose ether, such as hydroxypropyl methyleeltidose, Tn certain
embodinments, the polymer can include polvethylens oxide andior polyvinyl pyrrolidone. In
certan embodiments, the polymer matnx can include polyethviene oxide andfor a
polysaccharide. In certain embodiments, the polymer miatrix can include polyvethylene oxide,
hvdroxypropy! methyvliceliulose andfor a polysaccharide. In certain embodiments, the polymer
matrix can include polyethylene oxide, a cellulosic polymer, polysaccharide andfor
polyvinylpysrolidone. In certain emboduments, the polymer matax can include at least one
polymer selected from the group of! pullulan, polyvinyl pyrrolidone, polyvinyl aleohol;
sodium alginate, pol vethylene glycol, xanthan gum, tragancanth 2UINL, SUAY QUM, acaCkR guin,
arabic gum, polyacrylic acid, methyimethaceylate copobrmer, cartboxyviny copolymers,
starch, gelatin, ethyvlene oxide, propylene oxide co-polymers, collagen, albumin, poly-amino
acids, polyphosphazenes, polysaccharides, chitin, chitosan, and derivatives thereof.  Other
examples of yseful water-soluble polvmers melude, but are nof Bauited to, polyethylens
oxide, pullulan, hydroxvpropylmethyl cellulose, bydroxyethyl cellulose, hvdroxypropyl
cellulose, polyvinyl pyrrolidone, carboxymethvl cellulose, polyvinyt alcohel, sodium
alginate, polvethviene glveol, xanthan gum, tragancanth gum, goar guny, acacia gum, arsbic
gum, polyacrylic acid, methyvimethacrylate copolvmer, carboxyviny! copolymers, starch,

gelatin, polvsacehandes, and combinations thereof.

{00112 As used herein the phrase "water-soluble polymer™ and variants thereof refer
to g polymer that is at least partially soluble in water, and desirably fully or predominantly
soluble i water, or absorbs water. Polymers that absorb water are often referred to as being
water-swelilable polymers, The materials pseful with the present invention may be water-
soluble or water-swelable at room temperature and other temperatures, such as temperatures
excepding reom texpperature. Moreover, the materials may be water-soluble or water-
swellable at pressures less than atmospheric pressure. Desirably, the water soluble polvimers
are water soluble or water swellable having at least 20 percent by welght water uptake, Water
swellable polymers having a 25 or greater percent by weight waler uptake are also useful. In
soms: embodiments, films formed from such water-soloble polymers may be sufficiently

water-soluble to be dissolvable upon contact with bodily fhads.

j00113] Other polymers usefud for incorporation into the films include biodegradable

polymers, copolymers, block polymers or combinations thereof. 1t is understood that the term
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"biodegradable” iz intended to nclude matenials that chenvically degrade, as opposed to
materials that physically break apart (1., bioerodable materiads). The polymers incorporated
in the films can also include a combination of bicdegradable ar bioerodable materials.
Among the known usetul polymers or polvmer classes which meet the above eriteria ares
poiviglveolic acid) (PGAY, poly(lactic acid} {PLA), polvdioxanes, polyoxalates, polvialpha-
esters), polyanhydrides, polvacetates, polveaprolactones, poly(orthoesters), polvamino acids,
polvaminocarhonates, polyurethanes, polycarbonates, polyamides, polyialkyl
cvanoacrviates), and mixtures and copolymers thereof, Additional usehd polvmers inchude,
stercopotymers of L~ and D-lactic acid, copolvmers of bis{p-carbogyphenoxy propane acid
and sebacic acid, sebacic acid copelvimers, copolymers of caprolactone, poly(lactic
acidypolv{alyveolic actd)ypolvethvleneglyeol copolymers, copolymers of polyurethane and
{poly(lactic acid), copolvmers of alpha-amine acids, copolymers of alpha-amino acids and
caproic goid, copelyvimers of alpha-benzy! ghitamate and polyethylene glycol, copolymers of
sucemate and poly(alycols), polvphosphazene, polvhydroxy-alkanoates or mixtures thereof.
Binary and temary systemns are contemplated. The polvimer matnix can include one, two,

three, four of more components.

00114 Othwer specific polvmers usefid include those marketed ander the Medisorb and
Biodel trademarks. The Medisorb materials are moarketed by the Dupont Company of
Wilmington, Del, and gre genetically wdentified as a “lactide/glycolide co-polymer”
containing “propancic acid, -hydroxy-polyvmer with hydroxy-polyvmer with hydroxyacetic
acid.” Four such polymers inchude lactide/glycolide 100 L, believed to be 100% lactide
having a melting point within the range of 338%.347° F (170°-173° C}; lacude/ulveolide 100
L, believed to be 100% ¢lyvcolide having g melung point within the range of 43774555 F,
{2257.2357 Cy; lactide/glycolide 85/15, believed to be 85% lactide and 15% glveolide with a
mehing pownt within the range of 338%-347° F. (170°-175 (. }; and lactide/glveolide 50/50,
believed to be a copolviner of 50% lactide and 30% glycolide with a melting point within the
range of 338%-347° F_(1707-1757 C.). The Biode! materials represent & family of various

polyanhydrides which differ chemically.

jO0115] Althongh a variety of different polymers may be used, it is desived to select
polymers that provide mucoadhesive properties to the film, as well as a desived dissolution
andfor distategration tate. In particular, the thine period for which i is desired to mamtsin the

film in contact with the mucosal tissue depends on the type of pharmaceutical active
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contained in the composition. Some pharnaceuntical actives may only require a few nunutes
for delivery vin the mucosal membrane, whereas other pharmaceutical actives raay require up
to several hours or even longer. Accordingly, i some embodiments, ane or more water-
soluble polymers, as described above, may be used to forny the film. In other embodinents,
however, it may be desirable to use combinations of water-soluble polymers and polyimers
that are water-swellable, water<insoluble and/or biodegradable. The inclusion of one or more
polymers that are water-swellable, water-insoluble and/or biodegradahle may provide films
with slower disselution or disintegration rates than films formed from water-soluble polymers
alone. As such, the film may adhere to the mucosal membrane for longer periods of time,

such as up to several hours, which may be desirable for delivery of certain pharmaceutical

actives.
{80116} The polyiner matrix may include a dendeitic polymer which can include highly

branched macromolecules with various structuval architectures. The dendritic polvaiers can
inchude dendoimers, dendronised polymers (dendrigratted polymers), Hnear dendritic hvbrids,

mulii-arm star polymers, oy hyperbranched polvimers.

00117} The polymer matrix may inclode a hyperbranched polyroer, which are highly
branched polymers with imperfections in their structure. However they can be synthesized in
a single step reaction which can be an advantage over other dendritic structures and are
therefore suitable for bulk volume applications. The properties of these polymers apast from
thenr globular structiwe ave the abundant fonctional groaps, intramolecular cavities, low
viscosity and high solubility. Dendritic polymers have been used in several drug delivery
applications. See, ¢.g., Dendrimess as Drug Cartierst Applications w Different Routes of
Drug Administration. § Pharm Sei, VOL. 97, 2008, 123-143, which 13 incorporated by

reference herein.

j00118] The dendritie polymers can have internal cavities which can encapsulate
drugs. The steric hindrance caused by the highly dense polymer chains might prevent the

crystallization of the drugs. Thus, branched polviners can provide additional advantages in

formulating crystallizable drugs in a polymer matrix.

{60119 Examples of sustable dendritic polvmers include but are not imued to
polytether) based dendrons, dendrimers and hyperbranched polymers, poly{ester) based

dendrons, dendrimers and hvperbranched polymers, poly(thioether} based dendrons,
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dendruners and hyperbranched polvmers, polvianune acid) based dendrons dendrimers and
hvperbranched polymers, poly(arvialkylene ether) based dendrons, dendrimers and
hyperbranched polvmers, poly{alkyleneimine) based dendrons, dendrimers and
hyperbranched polvmers, poly(amidoamine) hased dendrons, dendrimers or hypetbranched

poiviners.

jo0120] Other examples of hyperbranched polymers include polv{amines},
polvearbonates, polviether ketone)s, polyvarethanes, polycarbosilanes, polysiloxanes,
poly{ester amines, poly{sulfone anune)s, pobidures wrethane)s and polyvether polyols such as

polvglyeerols.

j001214 For wstance, in some embodiments, the seifsupporting filim niay include
polyethylene oxide alone or in combation with a second polymer component, The second
potyimer may be another water-soluble polyviner, a water-swellable polymer, a water-insoluble
polymers include, without limitation, any of those provided above. In an embodiment, the
water-soluble polymer may be a hydrophitic celtulosic polymer, such as hvdroxypropyl
celtulose andfor hvdroxypropylmethyl cellulose. In another embodiment, one or more water
swellable, water-inscluble andfor bindegradable polymers also may be included in
polvethyvlene oxide-based film. Any of the water-swellable, water-insoluble or bindegradable
polymers provided above may be emploved. The second polyner may be emploved in
amounnts of about 0% to abowt 80% by weight of the polymer matriy, more specifically about
309 to abous 7056 by weight, and even more specifically about 4056 to about 60%6 by weight,
mnclading greater than shout 8%, greater than abopt 10%, grester than sbowt 15%, greater
than abouat 20%, greater than sbout 30%, greater than about 40%, greater than about 50%,
greater than about 60%, and greater than abowt 70%, abour 70%, less than about 70%%, less
than about 60%, less than about 50%, less than about 4%, less than abowt 30%, less than

about 20%, less thap about 10% or less than about 5% by weight,

{00122} The polymer plays an important role in affecting the viscosity of the film.
Viscosity is one property of a Haguid that controls the stability of the active in an enulsion, a
coltoid or a suspension. {enerally, the viscosity of the matrix will vary from about 400 cps to
about 100,000 cps, preferably from about 800 cps to about 60,000 cps, and most preferably
fronm about 1,000 ops to about 40,000 ¢ps. Desirably, the viscosity of the film-forming matrix

will rapidly increase upon inttition of the deving process.
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{1231 The viscosity may be adjusted based on the selected active depending on the
other components within the marix. For exgmple, if the component is not soluble within the
selected solvent, a proper viscosity may be selected o prevent the component from setthing
which would adversely affect the unifornuty of the resulting 8l The viscosity naay be
adjusted in different ways. To increase viscosity of the film matrix, the polymer may be
chosen of a higher molecular weight or crosshinkers may be added, such as salts of calctum,
sodiom and potassium. The viscosity may alse be adjusted by adiusting the temperature or by
adding a viscosity increasing component. Components that will increase the viscosity o
stahilize the emulsion/suspension inchude higher molecular weight polvmers and
polysaccharides and gums, which include without limitation, alginate, carrageenan,
hvdroxypropyl methyl celludose, locust bean g, guar gum, xanthan gom, dexivan, gom

arabic, gellan gum and combinations thergof.

[00124] it has also been observed that certain polymers which when used slone would
ordinarily requare a plasticizer to achieve a flexible filim, can be combined without a
plasticizer and yet achieve flexible films. For example, HPMU and HPC when used in
combination provide a flexible, strong film with the appropriate plasticity and clastioity for

manufactoring and storage. No additional plasticizer or polyaleobol is needed for fexibility.

Adlditive
j00125] An additive may be added the films disclosed hevein. A variety of additives

that can be meorporated into the inventive films may provide a vanety of different functions.
Examples of classes of additives include excipients, lubricants, buffering agents, stabilizers,
blowing agents, pigmenty, coloring agents, fillers, bulking agents, sweetening agents,
flavoring agents, fagrances, release modifiers, adjuvants, plasticizers, flow accelesators,
mold release agents, polyols, granulating agents, diluents, binders, buffers, absorbents,
plidants, adhesives, anti-adherents, acidulants, softeners, resins, demulcents, solvents,
surfactants, emulsifiers, elastomers and mixtures thereof. These additives may be added prior
to oy along with the active(s). The amount of additives in the filin can range up 1o about 80%,
about 0.005% to about 50%;, about 1% 1o about 20%, or about 39 to about 20% based on the
weight of the film composition {which is the totaled weight of all components therein)
inghuding greater than about 1%%, greater than about 5%, greater than about 10%, greater than
about 20%, greater than about 30%, greater than about 40%, greater than about 50%, greater

than about 60%, less than about 80%, less than about 70%, less than about 60%, less than
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about 30%, less than about 40%, less than about 30%%, less than about 2096, less than about

10%, less than about 5%, about 3%, or less that shout 1%.

{80126} The additive may be selected from the group consisting of a sweetener, a
flavor, a flavor enhancer, a filler, a plasticizer, a coloring agent, such as a dyve or a pigment, a
permeation enhances, a buffer, a preservative, silicon dioxade, an anti-tacking agent, and any

combination thereot

[O0E27] Flavors may be chosen from natural and synthetic flavoring Hguids, An
iHlustrative hist of such agents includes volatile oils, synthetic flavor oils, flavoring aromatics,
oils, higuids, oleoresing or extracts derived from planis, legves, Howers, foats, stems and
combinations thereof. A pon-limiting representative list of examples includes nunt oils,
cocod, and citrus ofls such as lemon, orange, grape, lime and grapefruit, and froit essences
mchuding apple, pear, peach, grape, strawberry, raspberry, lemon, lime, orange, cherry, phan,

pineapple, apricot or other fruit flavors,

[60128] Usefal flavors or Havormg agents melude natural and artificis! favors. These
flavorings oy be chosen from synthetic favor oils and flavoring aromatics, andéor ouls, oleo
resins and extracts derived from plants, leaves, flowers, fruits and so forth, and combinations
thereof Non-limiting flavor oils mclude: spearming ofl, cinnamon oif, pepperntint o, clove
oil, bay oil, thyme oil, cedar leaf ail, oil of nutmeg, oil of sage, and oil of bitter almonds. Also
useful are artificial, natural or synthetic froit Savors such as vanilla, chogcolate, coffes, cocon
and cirus ofl, including lemon, orange, grape, hme and grapefriut, and fruit essences
nchuding apple, pear, peach, strawberry, maspberey, cherry, plum, pineapple, apricot and the
like. These flavorings can be used individually or i combination. Commonly used Savors
mclnde mmts such gs peppernunt, artificial vanitla, clnnamon detivatives, and various fruit
flavors, whether emploved mdividually or in combination. Flavorings such as aldehydes and
esters including cinnamylacetate, cinnamaldebyde, cural, diethylacetal, diliydrocarvyt
acetate, sugeny! formate, p-methylanizole, and the like may also be used. Further examples of
aldehyde flavorings include, but are not limited to acetaldehyde (apple): benzaldehyde
{cherry, almond}, cinnamicaldehvde (cinnamon}; citral, te., alpha citral (lemon, Hme): neral,

i.e. beta citral (lemon, Hme); decanal {orange, lemon}; ethyl vanillin (vanilla, creamy;

cinnamaldehvde (spicy fruity flavors); butvraldebvde (butter, cheese); valeraldehyde (butter,

cheese); citronellal (modifics, ruany types). decanal {citeus fraits); aldehyde C-8 (chirus
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fruats); aldelivde C-9 {oitrus fruits); aldehyde C-12 {citrus frusts); 2-ethyl butyraldehvde
{berry fruits), hexenal, Le. trans-2 (berry fruits); tolyl aldehyde (cherry, slmond);
veratraldehyde (vanilla); 12,6-dumethyl-5-heptenal, {e. melonal {melon); 2 dimethyloctanal

{greentruit); and 2-dodecenal {citras, mandariny; cherry; grape; mixiures thereof, and the like

jO0129 Other useful Havorings inclade aldehvdes and esters such as benzaldehyde
{cherry, almond), citral f.e., alphacitral (femon, lime), neral, 1.e., beta~citral (Jemon, lime},
decanal (orange, lemon), aldehvde C-8 (Citrus fraits), aldehvde C-9 (ciirus frutts), aldehyde

C-12 {citrus fnuits), tolyl aldehyvde (cherry, almond), 2, 6-dimethyloctanol {green frut), and 2-

dodecenal {citrus, mandarin), combinations thereof and the like.

{60130 The amownt of Havering emploved is nonmally a matter of preference, subject
to such factors as flavor type, individual Havor, and strength desired. The amount may be

wvatied iy order to obtain the result desived 1w the final product. Such variations are within the
capabilities of those skilled in the art withowt the need for undue experimentation. In general,

amounts of about 0.1 to about 30 wt %6 are usefil with the practice of the present invention.

{00131} fry an embodunent, the filny includes berry flavoring. The berry Havoring may
be raspberry, sttawberry, blucbherry, boysenberry, blackberry, or 4 combination thereof. In
another embodiment, the film includes raspberry flavoring. The berry, taspberry, strawberry,
blueberry, boysenbernry, or blackberry flavoning may be natural or artificial and purchased
and/or made by any means known m the art. For example, raspherry favoring, inchuding
aroma, may be achieved by incorporating the mix of volatite compounds disclosed in
“Volatite Componnds of Raspberry Fruit From Analytical Methods to Biological Role and
Sensory Impact,” by E. Aprea ot al, Molecules 2015, 20, 2445-2474, which is incorporated
by reference bereint i its entirety. When used, the berry Savoring may be preseat in sbout
0.1%5 to about 13% by weight of the composition. 1a certam embodiments thereof, the berry
flavoring is present inabout 0.5% to about 10%, about 1% to about 8%, about 2% to about

7%, about 3%, about 4%, about $%, about 6%, or about 7% by weight of the composition.

{01324 Suttable sweeteners inclade both natural and artificial sweeteners. Noa-
timiting examples of suitable sweeteners include, ©.g. waler-solable sweetening agents such
as monosaecharides, disaccharides and polysaccharides such as xylose, ribose, glucose
{dextrose), mannose, galactose, fructose {levulose}, sucrose (sugar), high fructose com syrup,

maltose, mvert sugar (3 mixture of fructose aud glucose derived trom sucrose}, parhally
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hivdrolvezed starch, com syrup sohids, and dihydrochaleones; water-soluble artifieral
sweeteners such as the soluble saccharin salts, Le., sodium or calctum saccharin salts,
cyclamate salts, the sodiuny, amumonium or caleium saly of 3 4-dihydro-6-methyl-1,2.3~
oxathiazine~4-one-2,2-dioxide, the potassium salt of 3 4-dihydro-6-methyl-1.2 3-oxathinzine-
4-one-2 2-dioxide (acesulfame-K), the free acid form of saccharin and the like; dipeptide
based swesteners, such as L-aspartic acid derived sweeteners, such as L-aspartyl-L-
phenvialanine methvl ester {aspartame), L-alpha-aspartyl-N-{2.2 4 4-tetramethyl-3-thistanyl)~
D-alaninamide hydrate, methyl esters of L-aspartyl-L-phenylglveenn and L-aspartyl-L-

2.5 dibvedrophenylglvoine, L-aspartyl-2 S-dihydro-L-phenvialanine, Loaspartyl-L-(1-
cyclohexyen-alanine, and the like: water-soluble sweeteners derived from naturally
occwring water-soluble swesteners, such as a chlorinated dertvatives of ordinary sugar
{sucrase), known, for example, as sucralose; and proteis based sweeteners such ag
thaumatoccous danielh {Thaumatio T and 1), Natwrally ocowring high sutensity sweeteners,

such as Lo Han Kuo, stevin, steviosides, monellin, and glyovirhizin, may also be used,

{HIE33] In general, an effective amount of sweetener ts atilized to provide the level of

weeiness desired for & particular composition, and this amouut will vary with the sweetener

4

selected. This amowyt will normally be 0.019% to about 10% by weight of the composition.
These amouats may be used fo achieve g desived level of sweeiness independent from the
Havor level achieved from any optional Hlavor oils used. In certain embodiments, the
sweetener is present in about 0.53% to about 396, about 136 to abowt 5%, about 1.5% to about

8%, about 1.3%, about 2%, about 2.5%, about 3%, about 3.5%, about 4%, or about $% by

weight of the composition.

00134} The sweetensr may be selected from the group consisting of' sucralose, stevia,
acesulfame potassium, saccharin, fructose, aspartame, and any combiation thereof, and may
be present in about 8.5% to about 3%, about 196 to about 5%, about 1.5% to about 4%, about
1.5%, about 2%, about 2.5%, ahout 3%, ahout 3.5%, about 475, or about 5% by weight of the
composition. In an embodiment, about 3% to about 4%, about 3%, or abowt 3.5% by weight

of the composition of sucralose, ssecharin, aspartame, and any combination thereof is present

in the film.

[80135] Color additives useful in this invention include food, drog and cosmetic colors

{(FD&C), drug and cosmetic colors (D&C), or external drug and cosmetic colors (Ext. D&C).
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These colors are dyes, thelr corresponding lakes, and certain natural and derived colorants.

Lakes are dves sheorbed on aluminum hydroxide,

[80136] Other examples of coloring agents include known azo dyes, otganic of

Inorganic pigments, or coloring agents of natural origm. Inorganic pigments are preferred,
such as the oxides or ron o titantum, these oxides, being added 11 concentrations ranging
from aboet 0.001 to about 10%, and preferably about 0.5 to about 3%, based on the weight of
all the components. The filins may be any color, mcluding but not limited fo, white, clear,

blue, green, red, pink, purple, orange, or veltow. In an embodiment, the film is clear and

transhuscent.
j60137] The film further desirably contains a buffer so as to control the pH. Any

desived level of buffer fray be mcorporated into the polymer matrix $0 as to provide the

desired pH level sncountered as the pharmacentical active ix released from the film. The
buffer is preferably provided in an amount sufficient to control the release from the {im
and/for the absorption ito the body of the active. The buffer may mclude sodium citrate,

citric acid, bitartrate salf, or any combingtion thereof.

{00138} in certain exbodiments, the film may include plasticizers, which can include
polvalkviene oxides, such as polyethylene glyeols, polvpropylene glyeols, polyethylene-
propylene glycols, organic plasticizers with low molecular waights, such as glycerol, plyoerol
monoacetate, discetate or triacetate, twiacetin, polysorbate, cetyl alcohol, propylene glyeod,
sugar alcobols sorbitol, sodinm diethylsulfosucemate, triethyl citrate, wributyl citrate,
phytoextracts, fatty acid esters, faity acids, otls and the hike. Plasticizers may be added in
concentrations ranging from about 0.1% to about $%, or about 0.5% to about 20% based on
the weight of the film composition, including greater than about 0.5%, greater than about 1%,
greater than about 1.5%, greater than about 2%, greater than about 4%, greater than about
5%, creater than sbout 10%, greater than about 15%, about 20%, greater than about 20%, less
than about 20%, less than about 15%, less than about 1094, less than about 5%, less than
about 4%, less than about 2%, less than about 1%, and less than about 8.5%. There may
further be added compounds to improve the texture properties of the film material such as
animal or vegetable fats, desirably in their hydrogenated form, especially those which are
solid at room tempersture. These fats desirably have 8 melting point of 30°C or higher.
Preferred are tri-glycerides with Cuas, Cues, Cromy Cig, Coo- and Chz- fatty acids. These fats

can be added alone without adding extenders or plasticizers and can be advantageously added
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alone or together with mono- and/or di-glycerides or phosphatides, especially lecithin. The
mone- and di-glveendes sre desirably derived from the tvpes of fats desertbed above, 12,
with Cig=, Ciay Crem, Crn-, Cro- and Cap- fatty acids: The total amounts used of the fats, mono-
< di~-glycerides and/or lecithing arve up 1 about 3% o within the range of ghout 0.3% o about

2% based on the weight of the film composition.

{00139 A vanety of other components and fillers may also be added 1o the films
disclosed heretn. These may include, without himitation, surfactanis; other anti-foaming
agents; such as simethicone, which promote 8 smoother film surface by releasing oxygen
from the film; thermo-setting gels such as pectin, carageenan, and gelatin, which help in
maintaining the dispersion of components; and inclusion compounds, such as cvelodextring
and caged molecules, which improve the solubility andfor stability of certain active

COMpOnents.

j00140] Further additives may be inorganic fillers, such ay the oxides of magnesium
alumanwn, silicon, titanium, ete. desirably in a concentration range of about 8.02% to about
39 by weight and desirgbly about 0.02% to abont 1% based on the weight of the film

cOmposition.

{141} It may be useful to add silicon dioxide, calcium silicate, or titanium dioxide in
a concentration of about 8.03% to about 1% by weight of the total composition. These

compounds act as texturizing agents.

{80142} These additives arve 1o be used mamonnis sufficient 1o achieve ther intended
purpose. Generally, the combination of vertain of these additives will alter the overall release
profife of the active ingredient and can be vsed to modify, Le., impede or gecelerate the

release.

jO0143] An anti-tacking agent may be incorporated mio the oval films of the
disclosure. The anti-tacking agent may be selected from the group consisting of lubricants,

antiadherants, glidants and combinations thereof. Anii-tacking agents sssist in the flow
characteristics of the material, for example, by reducing sticking to the die m extrusion
processes and reducing sticking to the roof of the mouth during administration of the dosage
form. During consumption of films, particles tend to adhere to the roof of the mouth. This s
undesirable for films containing bifter drugs, such as, for example, dextromethorphan,
because the adhered particles elude drug, which increases the amount of bitterness detected
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by the user. Addition of an anti-tacking agent to the films reduces adherence to the roof of the
mouth, thereby effectively reducing the bitterness that may be detected by 8 user during

CONSWHPLION.

j00144] Anti-taking agents also may impart reduced film-to-film coefficient of friction,
thereby reducing the problem of Hilm dosage usnits, L., strips, adhenng 1o one another. More
specifically, in many types of filn packaging, strips are stacked against one another. The
mcorporation of anti-tacking agents may permit the individual strips 1o slide smoothly against

one another as each unit is removed from the packaging.

{00145] Examples of suitable lubricants for use as an anti-<tacking agent mchade, but
are not Hmited to0 stearates, such as magnesium stearate, calcium stearate, and sodivm
stegrate; stearie acid; vegetable oif (commercially available as sterotex); tale; waxes; a blend
of magnesinm stearate and sodium laury! sulfate (commercially available as stearowet); boric
acid; sodivm benzoate; sodivm acetate; sodivm chloride; DE~Leucine; polyvethylene glyeol
having 2 molecular weight of 4000 (commercially available as Carbowax 40003,
polyethiviene glveol having a molecular weight of 6000 (conwercially avarlable a5 Carbowax
&000Y; sodium oleate; sodium lauryt sulfate; magnesiom laory! salfate; and combinations

o

therent,

{0146] Exsmples of suitable antiadherants include, but are not limited to: tale;
corastarch; synthetic smovphous silicon dioxide, crystalline-free {commercially available ag
Cab-0---5i; svloid), DL~Levcine; sodium lauryl sulfate; metallic steavates; and combinations
thereof. Examples of suitable ghidants tnclude, but are sot Hmiuted to: tale; cornstarch;

synthetic amorphous silicon dioxide, crystalline~-fres {commercially available as Cab-0-Sil};

syloid: aerosol; and combinations thereof.
{80147} Vitamin E is another suitable anti~facking agent for use in some embodiments

of the present invention. Vitamin ¥ may serve as both an anti-tacking agent and an active
component 1 the flm, Desirably, Vitamin E TPGS (d-alpha tocopheryl polvethviene glveol
1000 sucoinate) is emploved, Vitamin E TPOS 13 a water-soluble form of Vitamin E dertved
from satural scurces. As compared to other forms, Vitamin E TPGS 15 castly absorbed.
Farther, Vitanun E TPGS imparts practically no taste 1o film, Vitamin E TPGS may be
enploved in solution, such as, for example 10% or 20% solution with water. Vitamin E

TPGS is particularly nseful in reducing the stickiness of the films and the tendency to adhere

iy
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to the roof of the user's mouth. Vitamin £ may be present i amounts of about 0.01% 1o abew

20% by weiglt of the composition.

{60148] When present, the anti-tacking agent may be tncluded in about 0.01% to about
20% by weight of the film composition. More specifically, anti-tacking agents may be

present o amounts of about 0.01% to abont 10% by weight of the film composition, and even

{0149 Combinations of anti-tacking agents also may be emploved. For instance, a
combination of a stearate, such as magnesium stearate, and silica may be used. SIPERNAT
ABOUT SO0LS, which is a silica product having 8 4.5 i mean average particle size, is
suitable for use hevein (commercially available from Depussa). Combinations of magnesium
stearate and silics may provide improved ghident properties, e, assist filim strips in sliding
smoothly against one another in packaging. Accordingly, magnesium stearate may be presemt
in about 0.1% to about 2.3% by weight of the film composition and silica may be present in
about (.1% to about 1.5% by weight of the film composition. Such combination of anti-

tacking sgents may be useful in a variety of films containing different flavors andior actives.

001504 Anti-tacking agents may be included in the film composition nself For
example, single or multi-laver films including anti-tacking agents may be formed. Multi-layer
filmg, for example, may include two, three or more lavers of film substantially i contact with
one another. The film layers may be laninated 1o one another. Anti-tacking agents may be
present i one ar more of the layers of the mudt-fayer film. For example, some embodiments
may nclude a bi-layer film o which anti-tacking ngents are presentin one of the two film
layers. Some embodiments may include a three-layer film in which anti-tacking agents are
present in each of the outer layers but not in the tnner, or middle, laver of the three-layer film,

In accordance therewith, a vaniety of different combinations of lavers may be formed.

{00151 Alternatively, anti-facking agents may be included in a composition that is
used to coat the external surfaces of the Blm. For instance, anti-tacking agents may be applied
to the film in the form of & wet or dry coating, such as, for exanple, a sugared or sugar-free
coating. The film may be coated with the anti-tacking agents i any conventional mannes,
such as, but not lmited to, dip coating, spray coating, dusting, or fluidized bed. One of miore

film surfaces may be coated. In some embodiments, the anti-tacking coating may be applied

~
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to a substrate, such as a backing for the filmy, rather than directly to the fils uself. When the

[00132] Some embediments of the may wclude fats and/or waxes as anti-tacking
agents,
00133 Auny other optional components described in commonly assigned ULS. Patent

No. 74252392 and UL.S. Patent No. 8,765,167, referred fo above, also may be included in the

films described herein.

Permeation Enhancer

{00154] The film disclosed herein may a permeation enhancer. An active may be
combined, with 8 permeation sctive enhancer 1 a single layer of a filin, each contained in
separate layers, or can each be otherwise contamed m discrete regions of the same dosage
form. In centain embodiments, the active contained in the polymer matrix can be dispersed i
the matrix. In certain embodiments, the permeation enhancer being contamed in the polymer

matrix can be dispersed i the matrix.

{001S5] Any permeation enhancer known for use in the art may be ncorporated mto
the films of the present disclosure, The term “permeation enhancer” 15 iterchangeable with
absorption enhancer and peneiration enhancer. When delivered to the mounth via a film, a
permeation enhancer is a component that can improve the permeability of the pharmaceutical

active through the mucosa and into the blood stream of the subject.

joU15s] The permeation enhancer may & nonionic alkyl ghveoside having a
hvdrophobic alkyl group joined by a linkage to a hydrophilic saccharide. The peroeation
ehancer may be selected from the group consisting of a maltoside or malioside derivative, a
sucroside or sucroside derivative, and an essential oif or a component of an essential oil. The
permeation enhancer may be selected from the group consisting of alkyl thiomaltoside,
maltoside, maltotrioside, maliopyranoside, dodecyt maltoside, tridecyl maltoside, tetradecyl
malioside, tetradecyi-f-D-mattoside, dodecyl-fi-D-malioside, gidecyl-p-D-maltoside,
sucroside, sucrose mono-dodecancate, sucrose mono-fridecanoate, SUCTose MonQ-~

tetradecanoate and combinations thereof

o~
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HI1ST] The penmeation enhancer can improve absorption rate and amount of the
pharmaceutical active by more than 5%, more than 10%, more than 20%, more than 309,
more than 40%, more than 30%. more than 60%, more than 70%, move than 80%, more than
0%, more than 100%, more than 130%, about 200% of mare, or less than 200%, tess than
1509, less than 100%, less than 90%, less than 80%, less than 70%, less than 60%, less than
50%, less than 40%, less than 30%, less than 20%, less than 10%, or less than 8%, or a

combination of these ranges, depending on the other componenis in the composition.

{80158} In certain embodiments, the film comprises a pharnacentically acceptable
nontoxic, nonionic atkyl glvcoside having a hydrophobic alky! group joined by a linkage to a
hydrophilic saccharide in combination with & mucosal delivery-enhancing agent selected
fromu: {8} an aggregation inhibitory agent: (b) a charpe-modifving agent; (¢} a pH control
agent: {d) a degradative enzyvme inhibttory agent; {€) & mucolvtic ov mucus cleacing agent; {(f)
a ciliostatic agent: () & membrane penetration-enhancing agent selected from: (1Y a
surfactant; {11} a bile salt; (i) a phospholipid additive, mixed mucelle, liposome, or carrier;
{117} an alcohol; (iv) an enamine; (v} an NO donor compound; (vi} a long chain amphipathic
derivative; {ix) a glveerol ester of acetoacetic acid; {(x) a eyclodextrin or beta~cyclodextrin
dertvative; (x1) a medivme-chain fatty acid; {xi1) g chelating agent; (it} an anvino acid or salt
thereof? (v} an N-acetylamino acid or salt thereof, {(xv) an enzyme degradative to a selected
membrane component; (ix) an inhibitor of fatty acid syathesis; {(X) an inhibitor of cholesterol
synthesis; and (x3) any combination of the membrane penetration enhancing agents reciied in
(i-(x}; () 2 modulatory agent of epithelial junction physiology; (i} a vasodilator agent; () a
selective transport-enbancing sgent; and (k) a stabilizing delivery vehicle, carrier,
mucoadhesive, support or complex-forming species with which the compound is effectively
combined, assoviated, contained, encapsulated or bound resulting i stabihization of the
compound for enhanced transmucosal delivery, wherein the formulation of the compound
with the fransmucosal deliveryv-enhancing agents provides for increased hoavatlabiliiy of the
compound in blood plasma of a subject. Penetration enhancers have been described in ],
Nicolazgzo, gt al., J. of Conrolled Disease, 105 (20053 1-15, which is incorporated by

reference hetetn.

{00159 Surfactants and bile salts bave been shown to enhance the permeability of

various compounds across the buceal mucosa, both i vitte and 1y vivo. The data obtained

~3

Lk



CA 03110997 2021-02-26

WO 2020/051317 PCT/US2019/049725

frony these studies strongly suggest that the enhancement in permeability is due to an effect of

the surfactants on the mucosal mtercellular hipids

{50168] Fatty acids have been shown to enhance the permeation of a number of drugs
through the skin, and this has been shown by differential scanning calotimetry and Fourier
transform infrared spectroscopy to be related to an increase in the fluddity of imterceliular

fipids.

[o0161] Additionally, pretreatment with ethanol has been shown to enhance the
permenbility of tritiated water and albumin acrmss ventral tongue mucosa, and to enhance
caffeine permeability acrogs poreme buccal mucosa, There are also several reports of the
enhancing effect of Azone. RTM. on the permeability of compounds through oral mucosa.
Further, chitosan, a biocompatible and biodegradable polymer, has been shown to enhance

drug delivery through various tissues, ax including the intestine and nasal nucosa,

{0162} it has been shown that buccal penetration can be tmproved by using various
classes of ransmucosal and transdermal penetration enhancers such as bile salis, surfactants,
fatty acids and their derivatives, chelators, cyclodextring and chitosan. Among these

chenicals used for the drug permeation enhancement, bile salis are the most conymon.

{00163} I vitro studies on enhancing effect of bile salis on the buceal permeation of
compounds is discussed i Sevda Senel, Dhug permestion enhancement via buccal route;
possibilities and himitations, Jonrnal of Controlled Release 72 (20013 133144, which i
wcorporated by reference herein. That article also discusses recent studses on the effects of
buceal epithelial permeability of diiydroxy bile salts, sodinm glyeodeoxycholate (SGDC)
and sodium tanrodeoxycholate (TDC) and tri-hydroxy bile salis, sodium glycocholate (GO)
and sedium tawrocholate (TC) at about 100 mM concentration including permeability
chauges correlated with the hustological effects. Fluorescein isothioovanate (FITC), morphine

sulfate were each used as the model compound.

{80164] Chitosan has also been shown to promote absorption of siall polar molecules
and peptide/protein drugs through nasal mucosa o animal models and human volunteers,
(ther studies have shown an enhancing effect on penetration of compounds across the

intestinal mucosa and culiured Caco-2 cells,

~~4
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{11 65] The permestion enhancer can be a phytoextract. A phytoextract can be an
essential oil of composition tincluding essential oils extracted by distillation of the plant
material. In cerfain circumstances, the phytoexiract can mclude synthetc analogues of the
conpounds extracted from the plant material (i.e, compounds made by organic synthesis),
The phytoextract can include a phenyipropanoid, for example, phenvi alanine, engenol,
eugenol acetate, a cinnamic acid, & cinnamic acid ester, a cinnamic aldehyde, a
hydrocinnamic acid, chavicol, or safrole, or a combination thereof. The phytoextract can be
an essential oif extract of g clove plang, for example, from the leaf, stem or flower bud of a
clove plant The clove plant can be Syzygiam aromaticun. The phytoexivact can include
about 20 t6 about 95% eugenol, including about 40 to about 95% sugenol, including sbout 66
to about 95% sugenol, and for example, about 88-93% eugenol. The exivact can also include
about 5% to about 15% sogenol acetate. The extract can also melnde caryophyllens. The
exiract can also inclade up to about 2,19% o-humulen. Other volatile componnds incladed 1o
lower concentrations n clove essential oil can be B-pinens, lononene, farnesol, benzaldehyde,
2-heptanone or ethyl hexanoate. Other permeation enhancers may be added to the
composifion to imprm& absorption of the drug. Suitable permeation enhancers inclade
natural or synthetic bile salts such as sodium fusidate; glveocholate or deoxycholate and thew
salts; fatty acids and derivatives sach as sodium laurate, oleic acid, oleyl aleohol, monoolein,
or palmitovicarnitine; chelators such as disedivm ERTA, sodium aitrate and sodium
fanryisulfate, atone, sodiom cholate, sodinm S-methoxysabicylate, sorbifan layrate, glycervl
monolaurate, octoxynonvi-9, laureth-9, polvsorbates, sterols, or glyvcenides, such as
caprylocaprovi polyoxylglyeerides, e g Labrasol The permeation enhancer can include

phytoextract derivatives and/or monolignols. The permeation snhancer can also be a fungal

extract.
{60166} Some natural products of plant origin have been known to have a vasodilatory

821 {2006}, which 18 incorporated by reference herein. Specifically, vasorelaxant effects of
engenol have been reported in a muwber of animal stidies. See, e g, Lahlou, 8. etat J.
Cardiovasc. Pharmacol, 43:250-57 (2004), Damidant, €. £ N, etal, Vascular Pharmacol.
40:59-66 (2003), Nishijima, H., et al,, Japanese J. Phavmacol. 79:327-334 (1998), and Home
WoR T Pent Res. 62(911013-15 {1983}, each of which Is incorporated by reference herein,
Calcium channel blockade was suggested to be responsible for vascular relaxation indoced by

a plant cesential o, or its main constituent, esgenol. See, Interaminense L. R L. et al,

~d
Lrs



CA 03110997 2021-02-26

WO 2020/051317 PCT/US2019/049725

Fundamental & Clin. Pharmacol. 21: 497-506 {2007}, which 1s incorporated by reference

herein,
{60167} Fatty acids can be used as ingetive ingredients in deug preparations or drug

vehicles. Fatty acids can also be used as formulation ingredients dug o their certain
functional effects and thewr biocompatible nature. Faity acid, both free and as part of complex
lipids, are major metabolic fuel {storage and transport energy), essential components of all
membranes and gene regulators. For feview, see Rustan A, €, and Drevon, T A, Faity
Acids: Stractures and Properties, Encyclopedia of Life Rciences {2003}, which 1»
incorporated by reference herein. There are two families of essential fatty acids that are
metabolized i the human body: 0-3 and Q-6 pobvunsaturated fatty acids (PUFAg). Ithe
first double bond is found between the third and the fowrth carbon atom from the Q carbon,
they are called £-3 fatty acuds. If the fivst double bond s between the sixth and seventh
carbon atom, they are called -6 fatty acids, PUFAs are further metabolized in the body by
the addition of carbon atoms and by desatwration {(extraction of hydrogen). Linoletc acid,
which is a -6 fatty acid, is metabolized to y-linolenic acid, dihomo-y-hinolinic acid,
arachidonic acid, adrenic acid, tetracosatetraenoic acid, tetracosapentaenoic acid and
docosapentacnoic acid, g-tnolenic acid, which is -3 fatty acid is metabolized 1o
octadecatetraenoic acid, cicosatetracnole acid, eicosapentaenoic acid (EPA),
docosapentaenoic acid, tefracosapentacnole acid, tetracasahexaenoic acid and

docosahexasnoic goid (DHAL

{68 it has been reported that fatty acids, such as pabmitic acid, oleic acid, linoleic
acid and eicosgpentacnoic acid, induced relaxation and hyperpolarization of porcine coronary
artery smooth muscle cells via 3 mechanizm involving activation of the Na sup.+K sup .+~
APTase pump and the fatty acids with tncreasing degrees of cis-unsaturation had higher
potencies. See, Pomposiello, S. 1 et al, Hypertension 31:615-20 {1998), which is
wcorporated by reference hercin. Interestingly, the pulmonary vascular respouse ©
arachidonic acid, a metabolie of hnoleic acid, can be either vasoconsirictive or vasodilative,
depending on the dose, animal species, the mode of arachidonic scid administration, and the
tones of the pulmonary cirenlation. For example, arachidonic acid has been reported 1o cause
cyclooxygenase~-dependent and ~independent pubmonary vasodilation. See, Peddersen, . O,

etal., . Appl. Physiol. 68(3):1799-808 (1990); and see, Sparwhake, . W, etal, 1. Appl,
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Physiol, 44:397-485 (1978) and Wicks, T. Coetal, Cire. Res, 38:167-71 {1976}, each of

which s incorporated by reference herein,

{00169} Many studies have reported effects of excosapentaenocic acid (EPA) and
docosahexaenoic acid {DHAJ on vascular reactivity after being administered as ingestible
torms. Some studies found that EPA-DHA or EPA alone suppressed the vasoconstiictive
effect of norepinephrine or increased vasodilatory responses o acetyicholine in the foreamm
microcirculation. See, Chin, 1 P F., et al, Hypertension 21:22-8 (1993}, and Tagawa, H, ¢t
al,, I Cardiovasc Pharmacol 33:633-40 {1999}, each of which is incorporated by reference
herein. Another study found that both EPA and DHA mereased systemic arterial compliance
and tended 1o reduce pulse pressure and fotal vascolar resistance. See, Mestel, Poetal, Am L
Chin, Nutr. 76:326-30 (2002), which s incorporated by reference beretn, Meanwhile, a study
found that DHA but not EPA, enhanced vasodilator mechanisms and attenuates constector
responsses in forearm mucrocirculation iy hypedipidemic overweight men. See, Moni, T. AL, et
al., Circulation 102:1264-69 (2000}, which ts incorporated by reference herein. Another study
found vasodilator effects of DHA on the rhythmic contractions of isolated human coronary
arteries it vitvo. See Wiy, K.-T. et al,, Chinese 1. Physiol. 30(4):164-70 (2007), which is

mcorporated by reference herein.

00176} The adrenergic receptors (or adrenoceptors) are a class of & protem-~coupled
receptors that are a target of catecholamines, especially norepinephrine (noradrenaline) and
epinephrine {(adrenaline). Epiephrine (adrenaline} interacts with both o- and .-
adrenoceptors, causing vasoconstriction and vasodilation, respectively. Although areceptors
are less sensitive {0 epinephrine, when activaied, they overside the vasodilation medinted by
B-adrenoceptors because there arg more peripheral ol receptors than f-adrenoceptors. The
result is that high levels of cronlating epinephuine cause vasoconstriction. Al lowet levels of
circulating epinephrine, Bradrenocepior stimulation dominates, producing vasodilation
followed by decrease of peripheral vascular resistance. The gl-adrenoreceptor is known for
smooth muscle contraction, mydriasts, vasoconstriction m the skin, mucosa and abdominal
vicera and sphincter contraction of the gastromtestinal (GU) tract and urinary bladder. The al-
adrenergic receptors are member of the G, protein~coupled receptor superfamily. Upon
activation, a heterotrimeric (3 protein, Gy, activates phospholipase C {PLC}. The mechanism

of action involves interaction with calcium channels and changing the calcium content in &

~3
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cell. For review, see Smuth R 8. et al, Journal of Neurophysiology, 102{2); 1103-14 {2009},

which s incorporated by reference herein, Many cells possess these receptors,

{80171} i T-adrenergic receptors can be a matn receptor for fatty acids, For example,
saw palmetto s extract (SPE, widely used for the treatment of benign prostatic hyperplasia
{BPH), has been reported to bind Lalpha. 1 -adrenergic, muscannie and 1 4-dihydsopyridine
{1.4-13H P} calonum channel antagonist receptors. See, Abe M., et al., Biol. Pharm. Budl
32{4) 046630 (2009}, and Suzuki M. et al., Acta Pharmacologica Sinica 39:271-81 (2009,
each of which is incorporated by reference herein. SPE includes a variety of fatty acids
sncluding lauric acid, oleiv acid, myristic acid, palmitic acid and lineleic acid. Lauric acid and
oleie acid can bind noncompetitively to o 1-adrepergic, muscarinic and 1 4-DHP caleim

channel antagonist receptors.

{0172 In certain embodimeants, a permeation enhancer can be an advenergic seceptor
interacter. An adrenergic receptor interacter refers to a compouwnd or substance that moditfies
andfor otherwise alters the action of an adrenergic receptor. For example, an adrengrgic
receptor interacter can prevent stimmudation of the receptor by increasing, or decreasing their
ability to bind. Such intevacters can be provided in either short-acting or long-acting forms.
Certain short-acting interagters can work quickly, but their effects last only a few hours.
Certain long-acting interacters can take longer to work, but their effects can last longer. The
interacter can be selected anddor designed based on, e.g., one or more of the desired delivery
and dose, sctive pharmaceutical ingredient, permeation modifier, permeation enhancer,
matrix, and the condition being treated. An adrenergic receptor mteracter can be an
adrenergic receptor blocker, The adrenergic recepior interscter can be a terpene {e.g. volatile
unsaturated hydrocarbons found in the essential vils of plants, derived from units of
wsoprengs) or 8 03-C22 alcobol or acid, preferably a C7-C18 alcohol or acid. In certatn
embodiments, the adrenergic receptor nteracter can include farnesol, lnoleic acid,
arachidonic acid, docosahexanoic acid, eicosapentanoic acid, and/or docosapentanoic acid.
The acid can be a carboxyvlic acid, phosphoric acd, sulfuric acid, hydroxamye acid, or
dertvatives thereof. The dertvative can be an ester or amide. For example, the adrenergic

receptor interacter can be a faity acid or fatty aleobol,

{0017 The C3-C22 aleohol or acid can be an slcohol or acid having a siraight C3-
(22 hydrocarbon chain, for example a €3-C22 hyvdrocarbon chain optionally containing at

{east one double bond, at Ieast one iriple bond, or g least one double bond and one triple
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bond; said hydrocarbon cham being eptionally substituted with Cra alkvl, Cou alkenyl, Coy
alkyavl, Cra alkoxy, hydroxyl, halo, amino, atre, cyvane. Cas cycloaltkyl, 3-5 membered
heterocyeloalkyl, monocvelic aryl, 5-6 membered hetercarvl, Cra alkylearbonyloxy, Cia
atkvievioxyearbonyl, Cra atkvicarbonyl, or formyl; and farther being optionally intertupted
By wo(ee, <o N{R o, o NRACO O, 2o oe GO I NER P, < NRA e C{O ) NER e, 08 O
“C{Q)-0--. Each of R*and RY, independently, is hydrogen, alkyl, alkenvl, atkynyl, alkoxy,

hvdroxylalkvl, hydroxyl, or halealkyl.

{60174 Fatty acids with a higher degree of unsaturation are effective candidates to
enhance the permeation of drugs. Unsaturated fatty acids showed higher enhancement than
saturated fatty acids, and the enhancement increased with the number of double bonds. See,
AL Mittal, et al, Status of Fatty Acids as Skin Penetration Enhancers—A Review, Current
Drug Delivery, 2009, 6, pp. 274-279, which is sucorporated by reference herem. Posthion of
double bond also affects the enbancing activity of fatty scids, Differgnces m the
physicochemical properties of fatty acid which origimate from differences in the double bond
position most likely deternuine the efficacy of these compounds as skin penetration
cuhancers. Skin distribution tncreases as the position of the double bond is shifted towards
the hydrophilic end. It bas also been reported that fatty acid which has a doable bond at an
even aumber position more wapidly effects the pertirbation of the structure of both the
stratum cornewn and the dermis than a fatty acid which has double bond gt an odd number

position. Cis-unsaturation in the chain can tend to increase activity.

10178 An advenergic veceptor interacter can be g terpene. Hypotensive activity of
terpenes in essential oils has been reported. See, Menezes I A et al., Z. Naturforsch.
£350:652-68 (2010}, which is incorporated by reference herein, In certain embodiments, the
permeation enhancer can be a sesquiterpene. Sesquiterpenes are a class of terpenes that
consist of three isoprene units and have the empirical formula Cystzg, Like monoterpenes,
sesquiterpenes may be acyelic or contain rings,; including many unigue combinations.
Biochemical modifications such as oxadation or rearrangement produce the related

sesguiterpenonds.

j00176] An adrenergic receptor interacter can be an unsaturated fatty acid such as
linoleic acid. In certain embodiments, the permeation enhancer can be faresol. Famesolis a
}S-carbon organic compound which Is an acyelic sesquiterpene alcohol, which is a natural

dephosphorviated form of farnesyl pyrophosphate. Under standard conditions, it s a colorless

79
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liquid. It is hydrophobic, and thus msoluble in water, but suscible with oils. Farnesol can be
extracted from oils of plants such as citronells, nerolt, oyclamen, and tuberose. Iisan
wntermediate step in the biological synthesis of cholesterol from mevalonic acid in
vertebrates. It has a delicate Horal or wesk citras-hme odor aud 5 used m perfiunes and
flavors. It has been reported that farnesol selectively kills acute myeloid leukemia blasts and
lewkemic cell ines n preference o primary hemopotetic cells, See, Rinja A. et al., FEBS Lent
467 (2-3) 291-5 (2000), which is incorporated by reference herein. Vasoactive properties of
farnesyl analogues have been reported. See, Roullet, Y-B. et al, I Clin. Invest., 1990,
97:2384-2390, which s incorporated by reference herein. Both Farnesol and N-acetyl-5-
tans, trans-famesyl-L-cysteine (AFCY, a synthetic mumic of the carboxyl terminus of

farnesylated proteing inhibited vasoconstriction in rat sottic rings.

160177} fn an embodiment, the film comprises 8 permeation enhancer that includes
one or more of a phenylpropanoid, farnesel, Labrasel, and lnoleic acid. I an emabodiment,
the permeation enhancer 15 & phenylpropanoid that is selected from the group consisting oft
engenol; cugenol acetate; a cinngmic acid; a cinnamie acid ester; a cinnamic aldehvde: a

hvdrocimnanuie acid; chavicol; safrole; or & combination thereof.

{00178] In an embodiment, the film comprises a permeation enhancer that is a
phytoextract, The phytoextract may be an essential ot extract of a clove plant, an essential
oil extract of a leaf of a clove plant, an gsgential oil extract of a flower bud of a clove plant,
an gssential oil extract of a stem of a clove plant, or a combination thereof. Inan
embodiment, the phytoextract can be synthetic: The phytoextract may melude abouat 20% to
about 953% engenol, aboyt 40% to about 95% engenol, about 650% to shout 95% cugensl, or

about §0% to about 83% eugenol.

Uniformity and Manufacture

(79 For the purposes of the present invention the term non-seif-aggregating
uniform heterogeneity refers to the ability of the films of the present invention, which are
formed from one or more components in-addition 1o a polar solvent, to provide a substantially
reduced occusrence of, 1.e. hittle or no, ageregation of conglomeration of components within
the film as & normally experienced when films are formed by conventional dryving methods
such as a high-teraperature air-bath using a dryving oven, drying tunnel, vacuum drier, or other

such dryving equipment. The term heterogeneity, as used in the present invention, includes
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films that will incorporate a single component, such as a polymer, as well as combinations of
components, such gs a polymer and an active, Untform heterogeneity includes the substantial
absence of aggregates or conglomerates as is common in conventional mixing and heat

deying methods used to form films.

{O0180] Furthermore, the flms disclosed herein have a substantially wform thickness,
which is also not provided by the use of conventional drying methods used for deving water-
based polymer systems. The absence of a wniform thickness may dewrimentally

atfectoniformity of component distribution throughout the area or region of a given film,

{60181} The films disclosed heretn are produced by a combination of a properly
selected polviver and g polar solvent, optionally including an active ingredient as well as
other fillers known in the art, These films provide 8 non-self-aggregating uniform
heteropeneity of the components within them by utilizing a selected casting or deposition
method and a controlled drying process. Examples of controlled drying processes inclade, but
are not hmited to, the use of the apparatus disclosed in U8, Pat. Nos. 7425292, 7 357 891,
7,666,337 8,603,514; 8,017,150, 8,663,667, £.652.378; 8.500,497: R.000 498 9,108 340;
§.8355,221; and 9,931,305 all assigned to Aquestive Therapeutics, Ing., and all of which are
incorperated herein in their entirety.. Another drying technique for abiaining the films s
controlted radiation drying, in the absence of uncontrolled afr currents, such as infrared and

radio frequency radiation (1.e. microwaves).

00182} The objective of the drving process is to provide a method of drving the films
that avoids comphications, such as the noted “rippling™ and mass transter effect, that are
associated with conventional dryving mathods and whicly initially dry the upper surface of the
film, irapping moistwre side, In conventional oven drying methods, as the moisture trapped
inside subsequently evaporates, the top surface is altered by being ripped open and then
reformed. Such surface disruption by continued surface skinning and then reopening the
skinned surface to sllow evaporation causes non-uniformity i the film and uneven thickness.
Additionally, excessive air currents, e.g., hot air currents, may cause mass ransfer, Lo,
waves in the flowable matrix prior to the matrix obtaining sufficient solidity during the
drying process. Such rippling effects, whether caused by surface
skinming/ruptwrefreformation or mass fransier, produce non-uniformity of the active content
m the filny as particles are subjected to these uncontrolled mechanical and thermat forces and

move within the filim as a consequence. Such movement destroys the substantial unifornuty
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of active throughout the filin achieved during the mixing process and which is requived to be
mamtained in order to produce dosage anits of spbstantially the same size cut from the cast
film, each having an amount of active per dosage upit which does not vary mare than 10%

from the desired amount {labelled amount) of active.

jO0183] These complications are avoided by the present vention, and 8 uiitorm film
is provided by preventing skinning/rapture/reformation or mass transfer of the film matrix
prior to developing sufficient sohdification of the flowable film matax 1o prevent active
particles from moving and agglomerating or aggregating, The present discloswe provides
several methads of controlling the drying process, thereby preventing the deleterious effects
present i conventional drying methods and mamtaining the spbstantial antformity of active
i the matrix which was achieved during muxmg, Drying 1s also desivably performed rapidly
1 order o “lock-in” the active by rapidly developing the viscosity 1o achieve g sufficiently

solid nyatrix to prevent substantial movemens.

[00184] The cast and dried film can then be cut into individual dosage wnits of
substantially equal size (eagth, width and thickuess) and those dosage units will have an
active content that does not vary more than 10% from the desived amount {labelled) amount

afactive.

{H0185] Methods of controlling the undesirable effects of conventional drving include
controlling oven gir-flow 10 prevent ripphuog, prevent mass movement and prevent premature
sianning of the surface before the matrix is dry beneath the skin. The air currents are
desirably divected at the film from the top and from distances, angles and at speeds such that
the force created when they sirike the film doss not overcoms the vield values of the film
matnix, Lo, below any force level that can move, or otherwise cause rippling and non-

uniformity of the film formmg compositions which form the matrix.

j00186] Controlled drying may also include divecting heat to the bottonm surface of the
filma first to begin the drving from the depth of the film upwards. This tmay be achieved by
applying heat to the bottom surface of the film with substantially no top air flow, or by
applying heat to the bottom and the top simuliancously without causing ripphing of prematire

skinning.
{00187} Alternatively, drving may be aecomplished by the ntroduction of controlied
muicrowaves to evaporate the water or othey polar sobvent within the film. When applving
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microwaves, care nuust be taken to ensure the temperature of the matrix does not get so hugh

that boiling of the matrix ocowrs, which would result in non-umformity of the actives therem.

{80188} Yet a tucther alternative method for controlled drving may include, drving
using balanced fluid fow, such as balanced air flow, where the bottom and top air flows arg
controlied to provide & wniform film and avoid the sippling and premature skinning as
described herain. In such a case, the air flow directed at the top of the film should not create 8
condition which would cause movement of particles present in the wet film, due to forces
generated by the air cwrrents. Additionally, air currents divected at the bottom of the film
should desiably be controlled such that the il does not 1ift up due to forces from the air.
Uncontrolled air currents, either above or below the film, can create non-uniformity in the
fual film products. The hunudity level of the area surronnding the top surface mayv also be
appropriately adjusted 10 prevent premature closure or skinning of the polymeric matrix

surface.

j00189] This manner of drving the films provides several advantages. Among these are
the faster drying times and 8 more antform surface of the Blm, a8 well as uniform distribution
viscosity o quickly build within the film, further enconraging a untform disribution of
compongnts and decrease in aggregation of components in the final film product. Desirably,
the diving of the Hhn will cocnr within about ten minutes or fewer, of more desirably within

about five nunutes or fewer:

ja0199] The present inveation yields exceptionally uniform film products when
attention is paid to reducing the aggragation of the compuositional componants. Moreover,

avoiding the introduction of and chinunating excessive air in the mixing process s desirable

ges cut therefrom; additionally, selecting

-

in promoting uniformity in the film and dosa
polymers and solvents to provide a comroliable viscosity and by deying the film in a vapid
manner as discussed above, while avoiding rippling or mass movement of the filim, are
desirable in maintaining and providing films and dosage units cut therefrom which have the
desired uniformity of active content when pared to the labelled amount. Such uniformity of

active content in the dosage units is thus achieved through attention lo these parameters.

{00191 The products and processes of the present disclosurs rely on the mteraction

arong various steps of the praduction of the films 1o order to provide films that substantially
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reduce the self-aggregation of the components within the films. Specifically, these steps
ichade the particalar method used to form the film, making the composition mixture to
prevent air bubble inclusions, controlling the viscasity of the film forming composition and
the method of deving the film. Move particulariy, g greater viscosity of components w the
mixture is particularly useful when the active is not soluble in the selected polar solvent in
arder to prevent the active from settling out. However, the viscosity must not be too great as
to hinder or pravent the chosen method of casting, which desirably includes reverse roll

coating due to s ability to provide g film of substaniially consistent thickness.

100192}

iy addition 1o the viscosity of the film or film-forming components or matrix,
there are other considerations taken into account for achieving desirable film uniformity. For
example, stable suspensions are achieved which prevent solid (such as drug particles)
sedimentation in non-colloidal applications. Oue approach provided by the present invention
15 to balance the density of the particulate {py} and the Lquid phase (p1) and increase the
viscosity of the Hiquid phase (p). For an isolated particle, Stokes law relates the termingl
setthing velocity (Vo) of a rigid spherical body of radius (r} in a viscons fluid, as follows:

Fo={2gr N} ppps)/ 9.

160193} At high particle concentrations, however, the local particle concentration will
affect the local viscosity and density. The viscosity of the suspension is a strong function of
solids volume fraction, and particle-particle and particle-hiquid interactions will further hinder

settling velocity,

00194 Siokian analyses has shown that the incorporation of & third phase, dispersed
air or mitrogen, for example, promotes suspension stability. Further, increasing the number of
particles leads to a hindered sentling effect based on the solids volume fraction. In dilute
particle suspensions, the rate of sedimentation, v, can be expressed as:

W =Ry}

where =a constant, and @ is the volume fraction of the dispersed phase. More particles
suspended in the liquid phase results in decreased velocity. Particle geometry is also an

important factor since the particte dimensions will affect particle-particle flow interactions.

{80195} Similarly, the viscostty of the suspension s dependent on the volume fraction
of dispersed solids. For dilute suspensions of non-inferaction spherical particles, an

expression for the suspension viscosy can be expressed as;
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w42 S

where . is the viscosity of the continvous phase snd ¢ is the solids volume fraction. At
higher volume factions, the viscosity of the disparsion can be expressed as

Wit 42 Soe( wp +C 2™+

where € is 8 constant,

{00 196] The viscosity of the liquid phase is critical and is desivably modified by
customizing the Hauid composition 1o g viscoelastic non-Newtonian fluid with low yield
stress values. This is the equivalent of producing a high viscosity continuous phase at rest.
Formation of a viscoelastic or a highly structured fluid phase provides additional resistive
forces to particle sedimentation. Further, focculation ar aggregation can be controlled
minimizing particle-particle interactions. The net effect would be the preservation of 2

homogeneous dispersed phase,

601971 The addition of bydrocolioids 10 the agueous phase of the suspension increases
viscosity, may produce viscoelasticity and can impart stability depeading o the type of
hydeocotloid, its concentration and the particle composition, geometry, size, and volume
fraction. The average particle size distribution of the dispersed phase needs to be controlled
b selecting the smallest realistic average particle size in the high viscosity medium, ie,
<506 pwm, The presence of a slight yield stress or elastic body at low shear rates may also
induce permanent stability regardless of the apparent viscosity. The critical particle diameter
can be calcalated from the vield stress valves. In the case of isolated spherical particles, the
maximum shear stress developed in seitling through a medium of given viscosity can be
given as

T3 i,w”l.’ ¥,

{00198} For psendoplastic fluids, the viscosity m this shear stress regime may well be

the zero shear rate viscosity at the Newtonian platean,

jO0199] A stable suspension 18 an important characteristic for the panufacture of a pre-
mix comgposition which is to be fed ato the film casting machinery film, az well a3 the
mainienance of this stability w the wet film stage until sufficient drving hias ocourred to lock-
i the particles and matrix into a suffictently solid form such that waformuty 18 maintained.
For viscoelastic fluid svstenss, a rheclogy that vields stable suspensions for extended time

periad, such as 24 hours, must be balanced with the requirements of lugh-speed film casting

L
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operations. A desirable property for the films is shear thinning or pseudoplasticaty, wherely
the viscosity decreases with mcreasing shesr rate. Time dependent shear effects such as
thixotrapy are also advantageous. Structural recovery and shear thinning behavior are

wmporiant properties, s is the abiltty for the Bln to self-level as # s formed.

[O0200] The theology requirements for the imventive compositions and filins are quite

severe. This is due to the need to produce a stable suspension of particles, for example 30-60
wi Y, 1 & viscoelastic Huid muatrix with acceptable viscosity values throughout @ broad shear
rate range. During mixing, pumping, and film casting, shear rates in the range of 10-10%sec !

may be expertenced and pseudoplasticity is the preferred embodiment.

j00201] i filos casting or coating, rheology is also a defining factor with respect to the
ahility to form films with the desired uniformity. Shear viscosity, extensional viscosity,
viscoelasticity, structural recovery will influsnce the gquality of the film. As an dlustrative
example, the leveling of shear-thinning pseudoplastic fluids has been derived as

0 Eithgy (n.~~ls‘ﬁ.,}.«:{{n;;.;} }5(’3 ¥ “('C’ ﬁf}‘i;"& ;‘23@*’?@}‘{}*‘1‘}:’1 o Gnryny

where « 1s the surface wave amplitade, s the initial amplitude, & {s the wavelength of the
surface roughness, and both “n” and “K” are viscosity power baw indices. I this example;
leveling behavior is related 1o viscosity, increasing as n decregses, and decreasing with

increasing K.

{60202} Diesirably, the films or film-forming compositions of the present disclosure
have a very rapid structural recovery, Lo, as the film s formed during processing, it dossn't
tall apart or become discontinueus i its stracture and compositional untformity, Such very
rapid structural recovery retards particle setfling and sedimentation. Moreovey, the $ilms or
film~-forming compositions are destrably shear-thinning pseudoplastic flnds. Such fluids with
consideration of properties, such as viscosity and elasticity, promote thin film formation and

nniformity.

jOU203] Thus, uniformity i the mixture of components depends upon DUMETCUS
variables. As described herein, viscosity of the components. the mixing techniques and the
theclogical properties of the resultant mixed composiiion and wet casted film are important
aspects of the present mvention, Additionally, control of average particle sixe and particle
shape are further considerations. Desirably, the average particle size may be 200 microns or

less, 150 microns ot less, or 100 microns or less. Moreover, such particles may be spherical,
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substantially spherical, or non-spherical, such as irregularly shaped particles or ellipsotdally
shaped particles. Ellipsoidally shaped particles or ellipsoids sre desirable because of their
ability to mamntain uniformity m the filny forming mainix as they tend 1o settle o a lesser

degree as compared © spherical particles.

{00204] A number of techmques may be emploved in the mixing stage to provent
bubble inclusions n the final film. To provide a composition mixtare with substantially no air
buhble formation in the final product, anti-foarming or surface-tension reducing agents are

of the mixture in & manner which pulls air into the mix. Finally, air bubble reduction can
further be achieved by allowing the mix to stang for a sufficient thne for bubbles to escape
prior to drving the film. Desirably, the inventive process 8rst forms a masterbatch of film-
formuing components without active ingredients such as drug particles or volatile materials
such as flavor oils. The actives are added to smaller mixes of the masterbatch just prior to
casting. Thus, the masterbatch pre-nux can be allowed to stand for a longer time without

concem for nstability n drug or other ingredients.

[a6205] When the matrix is formed including the {ilm-forming polymer and polar
solvent in addition to any additives and the active ingredient, this may be done in g number of
steps. For example, the ingredients may all be added together or a pre-mix may be prepared.
The advantage of a pre-mix s that all ingredients except for the active may be combined in
advance, with the active added just prior to formation of the film. This s especially nuportant

for actives that may degrade with prolonged exposure 10 water, air or ancther polar solvent.

{00206] Arv apparatus for the preparation of the films of the invention s disclosed, for
example in ULS. Patent No. 8,765,167, the eatire contents of which are incorporated herein in

its entirety.

100287] Moreover, the films disclosed herein may contain particles that are sensitive o
temperature, such as flavors, which may be volatile, or drugs, which may have a low
degradation temperature. In such cases, the drying temperature may be decreased while
mcreasing the deying time to sdequately drv the uniform hlms of the present invention.
Furthermore, botiom drving also tends to resol in a lower mternal film temperature as
compared to top drying. In bottom drving, the evaporating vapors more readily carry heat

away from the film as compared to top drving which lowers the faternal film temperatuse,
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Such lower mternal fibm temperatures often result i decreased drug degradation and

decreased loss of certam volatiles, such as flavors.

[60208] Furthermore, patticles or particulates mav be added to the flm-forming
composition or matrix after the composition or matrix 1s cast o a flm. For example,
particles may be added 1o the film prior to the drying of the film. Particles may be
controltably metered to the film and disposed onto the film through a suitable technique, such
as through the use of & doctor blade {not shown) which is & device which marginally or softly
touches the surface of the film and controllably disposes the particles onto the film surface.
Other suitable, but non-limiting, techniques include the use of an additional roller to place the
particles on the film swiface, spraying the particles onto the film susface, and the hike. The
particles may be placed on either or both of the opposed Bl surfaces, 1.e., the top andior
bottom film swtaces, Destrably, the particles are securably disposed onto the film, such as
being embedded into the filny. Moreover, such particles are desirably not fully encased or
fully embedded into the film, but remain exposed o the surface of the film, such as in the

case where the particles are partially embedded or partially encased.

ja0209] The particles may be any psefid organoleptic agent, costuetic agent,
pharmaceutical agent, or combinations thereof. Desirably, the pharmaceutical agent is a taste-
masked or a controlled-release pharmaceutical agent. Useful organocleptic agents tnclude
flavors and sweeteners. Usefud cosmetic agents include reath freshening or decongestant

agents, such as menthol, including menthol crystals,

jan21gd Montoring and control of the thickness of the Blm also contributes 1o the
production of & vniform Bhm by providing a film of uniform thickness. The thickness of the
film may be monitored with gauges such as Beta Gauges. & gauge may be coupled o another
gauge af the end of the drying apparatus, 1.e. drying oven or tunnel, o communicate through
feedback loops to contrel and adjust the opening in the coating apparatus, resulting in control

of uniform Hlny thickness.

fea211] The film products are generally formed by combining a propertly selected
polymer and polar solvent, as well ag any active ingredient of filler as desired. Desirably, the
solvent content of the combination 1s at least about 30% by weight of the total combination,
The matrix formed by this combination is formed nto a film, desivably by roll coating, and

then dried, desirably by a rapid and controlled drying process 1o maintain the uniformity of
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the film, more specifically, a non-self-aggregating uniforn heterogeneity. The resulting film
8% by weight sobvent, even mare desirably less than about 6% by weight solvent and most
desirably less than about 2%. The solvent may be water, & polar organic solvent including,
bt not timited to, ethanol, isopropanol, acetone, methyvlene ehloride, or any combination

thereof

{80212} Consideration of the above discussed pavameters, such as but not hmited 1o
rheology properties, viscosity, mixing method, casting method and drying method, also
ympact material selection for the different components of the present mvention. Furthermore,
such consideration with proper material selection provides the compositions of the present
mvention, including a pharmacentical and/or cosmetic dosage form or film product which has
a substantially noiform distribution of the getive(s) within the cast wet film and which refaing
this substantially wniform distribution during the drying provess, such thas equal sized dosage
pnts can be cut from the continuously cast and dried film, which dosage units have 4
substantially uniform amount of active present when compared to the desired amount of
active, 1.e., the labelled amount of active for cach dosage wmt. Desirably, the unifornuty of
the continuoushy cast selfssupporting film is measored by substantially equally stred
individual vott doses cut from a self-supporting continnousty cast film which do not vary by
more than 10% of the desired amount of said af least one active. For clatity, assume the
desived amount of a unit dosage of film may be, for example, 10 myg of a given drug(s). The
films of the present invention require a wniformity such thal substantially equal unit dosages
of film cut from the continuously cast and dried filkn will not vary more than 10% of the

desired amount, Le. unit doses will vary no more than +/- 1 mg or in other words ¥mg -1 Img.

Formiug the Film

[60213] The films disclosed herein nwst be formed into a continuonsly cast wet film or
wet sheet prioy to drving. The tem “continuously cast” 13 intended © refer to relatively high
speed manufacturing processes using convevor substrates onto which the wet filim matrix is
cast and formed and which is then continued into an 8 diving apparatus, such as an oven, and
then further conveved continuously either onto a roll~up mandrel for siorage or divectly into a

cutting and packaging station. The term continucusly s intended to distinguish processes
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such as those performed i a laboratory setting, e.g., wherein a wet filny matrix is cast onto a

tray.

{80214} After the desired componeats are combined o form a multi-component
substantially uniform matx, including the polymer, water, and an active or other
components as desired, the combination is formed tnto a wet sheet or fihm, by any method
known in the art sach as extrusion, coating, spreading, casting or drawing the multi-
component matnix, I g mulii-layered film s desired, this may be accomplished by co-
extruding more than one combination of components which may be of the same or different
composition. A mubti-lavered film may also be achieved by continuousiy coating,
comtinuonsly spreading, or continuonsly casting & wet film matnix onto an already formed,

and desivably already dried, film layer.

{00215] Although a vatiety of different continuous film-forming techniques may be
used, # s desirable to select 8 method that will provide a flexible film, such as reverse roll
coating. The flexibility of the film allows for the sheets of film to be rolled and transported
for storage or prior to being cut inte individual dosage forms. Desirably, the films will also be
setf~supporting or i other words able to maintain their integrity and structore in the absence
of a separate support. Furthermore, the films of the present invention may be selected of

materials that are edible or ingestible,

j60216] Continwous coating or continuous casting methods are particularty useful for
the purpose of forming the films of the presem invention. Specific examples include reverse
roll cogting, gravure coating, inimersion or dip coating, metering rad or meyer bar coating,
slot diz or extrusion coating, gap or kaife over roll coating, air knife coating, curtain coating,

ov combinations thereof, espectally when a mulii-layered il 15 desired.

{90217} Continuous roll coating, or more specitically reverse roll coating, s
particularly desired when forming Hlms in accordance with the present mvention. This
procedure provides excellent control and unifornuty of the resulting films, which is desired In
the present invention. In this procedure, the coating material {s measured onto the applicator
rolter by the precision setting of the gap between the upper metesing roller and the
application roller below it, The coating 18 teansfetved from the application roller to the
substrate as it passes around the support roller adjncent 1o the application roller. Both three

roll and four roll processes are conunon.

G}
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{02181 The gravure coating process relies on an engraved roller running in a coating

bath, which fills the engraved dots or Hnes of the roller with the cogting material. The excess
coating on the roller 1s wiped off by a doctor blade and the coating is then deposited onto the

substrate as it passes between the engraved roller and a pressure roller,

{O0219 Offset Gravare s common, where the coating is deposited on an intermediate

roller before transfer to the substrate.

{02281 in the simple process of tmmersion or dip coating, the substrate is dipped into
a bath of the coating, which is normally of a low viscosity to enable the coating to run back

ito the bath as the substrate emerges.

002211 Iy the metering rod coating process, an excess of the coating 18 deposited onto
the substrate as it passes over the bath reller. The wireswound metering rod, sometinmes
koown as a Meyer Bar, allows the desired quantity of the costing to remain on the sabstrate.

The quantity is determined by the diameter of the wire used on the rod.

(002221 In the slot die process, the coating is squeezed out by gravity or under pressure
through a slot and outo the substrate. I the coating s 100% solids, the process is termed
“Extrusion” and in thiy case, the Hoe speed is frequently much faster than the speed of the

exirusion. This enables coatings to be considerably thinner than the width of the slot.

o223 The gap or knife over roll process relies on a coating being applied to the
substrate which then passes through a Yeap” between a “kmfe” and a support roller, As the

coating and substrate pass through, the excess is scraped off

{00224 Adr knife coating is where the coating is applied to the substrate and the excess

is “blown off” by a powerfud jet from the air knife. This procedure is nseful for agueous

COANES.
{0228 In the curtain coating process, a bath with 2 slot in the base allows a

continuous curtain of the coating to fall into the gap betwesen two conveyors. The object to be
coated is passed along the convevor ata controdled speed and so receives the coating on is

upper face.

{60226} The substeate may be any material known for use i the art. For example, it

may be a polvester film, such as polvethylene terephthalate, plastic sheet, glass or a celiulose-

9}
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based paper, optionally coated. The substrate may be polvethyvlene terephthalate {e.g.. myvlar)
or parchment paper. When the substrate is polyethvlene terephthalate, it may be biaxially-
oriented polyethvlene terephthalate, which optionally has been corona wreated on its bottom

of top surtace.

Drving the Film

1662271 The drving step is also a contributing factor with regard to maintaining the
uniformity of the film composition. A controlled drying process s particalarly important
when, m the absence of g visCosity Increasing composition or 8 composition i which the
viscosity s controlled, for example by the selection of the polymer, the components within
the film may have an increased tendency to aggrepate or conglomerate. An alternative
method of forming a film with an gccurate dosage, that would not necessitate the controlled
dryving process, would be to cast the films on a predetenmined well or to apply the desired
amount of active to individual dosage units after the dosage units are cut from g continuously
cast fitm {which do not contam active) on a manufacturing line. These two alternative
methods do not have the same challenges associated with maintaining the uniformity of
active confent from the muxing process through the drying process as does the contintously
cast films which mcorporate the active in the film matrix prior o casting, With these
alternative methods, theve is no chance that migration of the active to an adjacent dosage
form will occur. When a controlled or rapid deving process i desired, this may be
accomplished through a varisty of methods. & variety of methods may be vsed including
those that require the application of heat. The liquid carriers are removed from the film ina
manner such thay the wnfornuty, or more specihically, the non-self-aggregaimg wniform

heterogeneity, that is obiained in the wet film is maintained.

[00228] As described above, the wet continucusly cast film is dried using thermal air
currents which do not produce rippling of the wet, flowable cast Blm matrix, mass transferof
the wet, flowable cast film matrix, of premature surface skinning as discussed above. The
parameters chosen 1o achieve this include ensuring the air currents are divected at the film
from the top at from distances, angles and at apeeds such that the force created when they
strike the Gl does not overcome the yield values of the il matrix, t.e. below aoy force
fevel that can move, or otherwise cause rippling and non-uniformity of the film forming
compositions which form the matrix. Destrably, but not necessarily, the film 1s exposed to a

high temperature differential as the film enters the oven, sucht that the water content s rapidly
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removed 1o quickly solidify the flowable matnix and lock-in the active within a more solid
structure. In so doing snd a3 long as care 15 taken to ensure the umformity of the film i
preserved throughout the drying process, the conttnucusly cast film matrix may be dried
using aiy solely emanating from the top or above the conveying substrate, using aiv solely
emanating from the bottony of the conveying substrate, or by using air from both above and

below the conveving substrate {top and bottom of the film).

190229 Thus, m one aspect of the drving process, the film may be dried from the
bottom of the film {o the top of the film, Deswrably, any top aiy flow present must not cause
the non-uniformity coanditions discussed above. Onee the initial setting period has passed and
a sufficiently solid, visco-glastic structure is formed, the likelihood of creating ripples and
premature skinaning is greatly reduced, if not eliminated. This can take place within the first
few munutes, e.g. aboot the first 0.5 to about 4.0 munutes of the drying process. Controlling
the drving in this menner, prevens the destruction and reformation of the film's top surface,
which resulis from conventional drving methods, Drying continuously cast wel filmin a
manufacturing setting inclades casting the wet fowable film matrix onto a conveying

substrate

{H0236] In some mstances 1t may be preferable to bepin the drying process by
supplving air cursents to the bottom surface of the filny, and hence below the conveying
substrate. The heat from the air currents in this case is initially applied to the bottom side of
the film to provide the necessary energy 1o evaporate or otherwise remove the liquid carrier.
The films dried in this manner dry more quickly and evenly as compared to alr-diied films
{left to dry in the open air), or those dried by conventional drving means. In contrast to gn atr-
drizd film that dries firsi af the top and edges, the films dried by applying heat o the bottom
dey simaltaneously at the center as well as at the edges. This also prevents setthng of
ingredients that occurs with films dried by conventional means. The exogenoss air
tempergture gt which the filins are dried may be about 130°C or less, provided the filn matrix
per se does not reach a bothng pomnt {e.g, 100°C) or & high enough temperature which would
destroy its uniformity. Destrably, the exopenons air temperature pay be about 100°C or less,

or abomt 80°C or less,

{00231 Another method of controliing the drying progcess, which may be wsed slone or

m combination with other controlled methods as disclosed above mcludes controlling and
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modifying the hunudity within the drving apparatus where the film 18 being dried. In this

manner, the prematare drving of the top swiace of the film may beavouded.

{60232 Additionally, it has also been discovered that the length of deving time can be
property comtrolled, e, balanced with the heat sensitivity and volatility of the components,
and particalarly the Savor oils and drags. The amount of energy, temperatire and length and
speed of the conveyor can be balanced to accomumodate such actives and to minimize loss,

degradation or ineffectiveness in the final film

{H0233] A specific example of an appropriate deying method is that disclosed by US.
Patent No. 4,631,837 10 Magoon ("Magoon™), herein incorporated by reference, which 1s
specifically directed toward s method of deving frait pulp. In one embodinment of the

tnvention, the present inventors have adapted this process toward the preparation of thin

films.
{0234 The method and apparatus of Magoon are based on an interesting property of

water. Although water fransmits encrgy by conduction and convection both within and to its
surroundings, water only radiates energy within and to water. Therefore, the apparatus of
Magoon includes a surface onto which the fruit pulp is placed that is transparent to mirared
radiation. The underside of the surface 15 in contact with a temperature controlled water bath.
The water bath temperature is desirably controlled at a temiperature slightly below the boiling
temperature of water, When the wet froft pulp is placed on the surface of the apparatus, this
creates a “refractance window.” This means that infraved energy is permitted to radiate
through the surface only to the area on the surface occupied by the fruit pulp, and only wnail
the fruit pulp is dry. The apparatus of Magoon provides the films of the present invention
with an efficient drying time reducing the instance of sggregation of the components of the

film

{80235 The thickness of the final, dried self~supporting filns and dosage units made
therefrony disclosed herein may vary, depending on the thickness of each of the layers and the
number of layers. Both the thickness and number of lavers (L.e., one layer or multi-layvered,
e.&, two, three, four of more) may be adjusted i order 1o vary the erosion Kinetics. The films
may initially have a thickness of about 580 pm to about 1,500 wm, or about 20 muls to about

60 mils, and when dried have a thickness from sbout 3 jun to about 250 pmy, or sbout 0.1 mils
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to about 10 mils. Desirably, the dried 8lms will have a thickness of about 2 mils to about §

muls, and more desirably, from about 3 mils to gbout 6 mils.

{90236} It the fingl self~supporting film praduct {or dosage units made therefrom) has
two lavers, the wtal filim thickness may range from about 0.005 mm to abowt 2 mun, from
about 0.01 mu to gbout 1 oy, or from abowt 0.1 nam 10 about 0.5 mm. The total film
thickness may be greater than abooet 0.1 mm, greater than about 8.2 romy, abowt 0.5 nuy,
greater than about 0.5 muw, less than about 0.5 mm, {ess than about 0.2 mum, or less than shout
0.1 . The thickness of each layer may vary from abowt 109% to sbout 0%, or from about
30% to about 60%, of the total thickness of the lavered self-supporting film. Any one layer
miay be greater than 10%, greater than 20%, greater than 30%%, greater than 40%, greater than
S0%, greater than 70%, greater than 90%, about 90%, less than 90%, less than 70%, less than
50%, less than 40%, less than 30%, less than 20%, or less than 10% of the total thickness of
the lavered self-supporting film. The preferved thickness of each layer may vary from abows

0.01 nuw 1o about 0.9 mm, or from about .03 mim to sbout 0.5 num,

jo0237] The final film products and dosage units disclosed herein myy dissolve (which
includes dispersing and dissolving) in about 30 seconds o about 24 hours, about 30 seconds
to abont 30 minutes, abont | minute to about 24 hours, shout 1 minyte 1o about 30 minutes,
about 1 minute 1o about 20 minutes, about 3 minutes 1o about 40 munutes, or about 5 minutes
to about 30 mynutes. The final self-supporting flm products and dosage units disclosed herein
may dissolve i more than about 1 nomute, more than § about smunutes, more than about 7
munuies, more than about 1{ minutes, more than about 12 minutes, move than about 13
nunutes, more than about 20 minutes, more than abowt 30 minutes, about 30 minutes, or less
than about 30 minuies, less than abowt 20 minutes, fess than about 15 minutes, less than about
12 minutes, less than about 10 minptes, less than about 7 minutes, less than about 3 munutes,
or jess than about T minute. Sublingual dissolution rates may be shorier than buccal

dissolution rates,

o G5

{00238] More specifically, oral dissolving film dosage units (also referred to as “unit
doses”} can fall into three main classes: fast dissolving, moderate dissolving and slow
dissolving. Oral dissolving film dosage units may alse include a combination of any of the
above categories. Fast dissolving il dosage vois may dissolve i about 1 second to about
30 seconds in the mouth, including more than about 1 second, more than about § seconds,

more than about 10 seconds, more than about 20 seconds, and less than about 30 seconds.
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Moderate dissolving film dosage units may dissolve in about 1 to about 30 minutes in the
mouth, mcluding more than about T nunute, more than gbout § ninutes, more than about 10
minutes, more than about 20 mimunes, and less than about 30 minutes. Slow dissolving film
dosage units may digsolve in more than about 30 minutes i the mouth achuding about 30
minuies to about 24 hours, about 30 minutes 0 about 12 hours, about 30 minues to about 10
hours, and about | hour to about 10 hows. Fast dissolving Bl dosage wnits moay include {or
consist of} tow molecular weight hvdrophilic pelvmers (e.g., polymers having a molecular
weight between aboat 1,000 to about 8,000 daltons, or pelvmers having a molecudar weight
up 1o about 200,000 daltons). In contrast, slow disselving film dosage units may include high

molecular weight polymers {e.g., having a molecular weight in millions).

{08239] There may be certain advantages to moderate dissolving film dosage units in
that they may dissolve sather quickly, while having a good tevel of mucoadhesion. Moderate
dissolving film dosage units may also be flexibile, quickly wettable, and are typically non-
srritating to the patient. Such moderate dissolving film dosage wnits may provide a quick
enough dissolution rate, for example, between about | minste and about 20 minutes, while
providing an acceptable mucoadhesion level such that the film s not casily removable once it
is placed in the oral cavity of the patient. This may enswre complete delivery of a

pharmaceutical active 1 a patient.

j00240] Seltf-supporting means that the film maintams its integrity and stracturs in the
absence of any separate support. The films of the present disclosure are formulated for
absorption i the oral mucosa, that is, e.g., buccal or sublingual. Although a variety of
different film-fonming techniques may be used, it is desirable 1o select a method that will
provide a flexible film, such as reverse roll coating. The exibnlity of the film allows for the
sheets of film 1o be rolled and wransported for storage or prior to being cut to wndividual

dosage forms.

Uses of Thin Films

002411 The thin films disclosed herein are well satted for many uses. The high degree
of untformity of the components of the filin makes them pacticulady well sunted for
incorporating pharmaceuticals. Furthermore, the polvimers wsed i construction of the films
may be chosen to allow for a range of disintegration times for the films, A variation or

extension i the time over winch a il will disintegrate may achieve control over the rate
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that the active is released, which may allow for a sustamied release delivery system. In
addition, the films may be used for the administeation of an active 1o any of several body
surfaces, especially those including mucous membranes, such as oral, anal, vaginal,
ophthalmalogical, the surface of a wound, either on a skin surface or within a body such as

during surgery, and similar surfaces.

{6242] The films may be used to orally administer an active. This is accomplished by
preparing the films as deseribed above and introducing them to the oral cavity of & mammal
This film may be prepared and adhered to a second or support layer from which it is removed
prior to use, Le. mtroduction to the oral cavity. An adhesive may be used to attach the film to
the support or backing raterial which may be any of those kanown in the art, and 15 preferably
not water soluble. If an adbesive is used, it will desirably be a food prade adhesive that is
wgestible and does not alter the properties of the active. Mucoadhesive compositions are

particularly useful. The filim compositions inmany cases serve as muccadhesives themselves.

j00243] The films may be applied under or to the tongue of the mammal, When this 15
desred, a specific film shape, corresponding to the shape of the tongue may be preferred.
Therefore, the filor may be cut to a shape where the side of the film corresponding to the back
of the tongue will be longer than the side corresponding to the front of the tongue.
Specifically, the desired shape may be that of a triangle or raperoid. Desirably, the film will
adhere to the oral cavity preventing it from being ejected from the oral cavity and permitiing

more of the active {o be mtroduced to the oral cavity as the flm dissobves.

jon244] Another use for the films disclosed herein takes advantage of the Rlms'
tendency to dissolve quickly when introduce to a Hguid. An active may be introduced to a
tquid by preparing a film in accordance with the present invention, mtroducing it to & ligquid,
and allowmg it to dissolve. This may be used either to prepare a higuid dosage form of an

active, or to flavor a beverage.

jOU245] The films of the present ivention are desirably packaged m sealed, air and
moistare resistant packages to protect the active from exposure oxidation, hydrolysis,
velatihization and interaction with the environment. Moreover, the films of the present
mvention dissolve mstantly upon contact with saliva of mucosal membrane areas, ehiminating

the need to wash the dose down with wates.
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{00246] Deswrably, a series of such wnit doses are packaged together in accordance

with the prescribed regimen or treatment, e.g., a 10-90-day supply, depending on the

particular therapy. The individual self-supporting films can be packaged individually withowt

a backing, or on a backing and peeled oft for use

joU247] Methods of Use
[00248] Also disclosed herein are methads of treating epilepsy, epileptic seizures, and

other forms of seizures i a human comyprising administering to the human an oral filw for
delivery of a desired amount of an active in an individual unit dose. The film comprises: a} a
water-splable polymer matrix, @ water swellable polvmer matrix, or a water-soluble and
water swellalde polviner nuatoix; b) the active having an average particle size D90 of less than
ghout 160 microns; and ¢) an additive selected from the group consisting of a sweetener, 4
flavor, a flavar enhancer, a filler, a plasticizer, a dye, a pigment, a permeation enhancer, 8
buffer, a preservative, silicon dioxide, an anti-lacking agent, and any combination thereofl

The active in the oral film miay have any of the dissolution profiles and rates discussed above.

{00249 The active may be any of the actives described heren. In certain

embodiments, the gctive may be clobazam, dinzepam, riluzole, or any combination thereof

j00250] Another embodiment is directed to a method of treating Lennox-Gastaut

syndrome in a nunan comprising administering 1o the human the oral film disclosed herein.

je02s The terms wed in connection with these embodiments {methods of use) have

the same meanings and definitions as discussed above,

{00232 The featurss and advantages of the present invention arg more fully shown by
the following examples which are provided for purposes of Hlustration, and are noi to be

construed as hnuting the invention in any way.

EXAMPLES

{00253} Example 1 ~Clobazam
002541 Oral films baving the following composition shown in Table 1 were prepared

ie compare milled and muicronized active,

Table 1 Formulation for Oral Films Containing Milled or Micronized Clobazam
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Component % solids. | § mg COSF 10 mg 20 mg
{w/w) {mg} COSE (mg) | COSF {m g} |
Clobazam 125 :

Polvethylene oxide

Cellndose ether

Sugar alcohol 24.00

Flavoring 320 6.40

Artificial sweetener 2,40 4 80

Sodium phosphate 232 4.64

dibasic
Foodacid | 210 | a8 | io8 | 336
Monoglyceride ester 0,50 820 040 .80

TOTAL {“ o or mg ¢} 1000 40.0 RGO 160.0

{00255 Figure 3 shows the average active dissolution plot for films (N=3} containing

3 myg clobazam milled (D90=106 microns) and micronized (D90=8 3 microns), as well as the

RED Onfi Tablet. Table 2 presents sonse of the graphically depicted data points shewn in

Figure 3.

‘\i:lied € iobfmam \izcmmzed C iabamm
10 0.8 82
L S, & oy wee
39 Re S 109.4
45 94, {0838
%0 577 o1
{0256 Accordingly, oral films containing suicromzed clobazam performed better

{i.e.. dissolved significantly faster) than oral films containing milled clobazanm,

{00237 Example 2 - Dissolution Study of Oral Films Containing Diazepam
{802358] Oral thin filies containing diazepam {DBSF)Y were prepared containing 5 mg

and 15 mg of the active. Dissolution of 5 g and 15 mg DBSF under storage conditions of
12 months at 25°C was tested using tradifional dissolution and PION technology, Traditional
dissolution as used herein s a common agproach o testing dissolution characieristics of solid
oral dosage formg, such as tablets and capsules. The tradiional disselution method utibzes a
modified USP Apparatus 5 setup, with a modified sample holder necessary for holding the
film stationary. Al other aspects of the traditional dissolution method are stmdar to those of

other solid oral desage forms, including manual sampling and collection of samples at
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WHAT 15 CLAIMED:

1. Anoral film for delivery of a desired amount of an active n any ndividual wnit doss,

said fihw comprising:

a) a water-soluble polvmer matrix, a water swellable polymer matix, of 8 water-
sohuble and water swellable polymer matriy;

bY the active having an average particle size D90 of less than aboet 160 microns; and

¢} an additive selected from the group consisting of & sweetener, a flavor, a flavor
enhancer, a filler, a plasticizer, a dve, a pigment, a permeation enhancer, a buffer,
& preservative, silicon dipxide, an anti-tacking agent, and any combination
thereof,

wherein, upon placing the film m a medinm, more than gbout 2% of the active 13

dissolved in the mediun after about 3 minutes.

b

The Blm of claim 1, wherein the active has an average particle size D90 of less than

about 120 microns.

T

The film of claim 2, wherein the active has an average particle size D20 of less than

about 100 microns,

4. The flm of clamm 2, wherein the active has an average particle size D50 of less than

about 30 microns,

1A%

The film of claim 4, wherein the active hag an average particle size D30 of less than

about 20 microns.

& The film of claim 2, wherein the active has an average particle size D1 of less than

about 10 microns.

7. The film of claym 6, wherein the active has an average particle size D10 of less than

about 5 microns.

& The film of claims 1, whersin the individual unit dose contains sbout 0.5 mg o about

100 mg of the active.

&, The fihu of clatm 8, whereln the active 15 clobazam.
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.

The film of claim 1, wherein, upon placing the filor in the medium, more than about

10% of the active 1s dissolved after about 3 niinutes

The film of clann 1, wherein, upon placing the film in the medium, more than about

9% of the active ix dissolved after about 3 minutes.

- The film of claym 1, wheredn, upon placing the film in the medium, more than about

5096 of the sctive is dissolved afier shout 5 minutes,

cAn pral filos for delivery of a désired amount of an active in an individual unit dose,

saxd film comprising

d) a water-soluble polymer matrix, a water swellable polyiner matrix, or a water-
sofuble and water swellable polvmer matrix;

&) the active being clobazam and having an average particle size D90 of less than
about 160 microns; and

£} an additive selected from the group consisting of a sweetener, a flavor, a flavor
enhancer, a filler, a plasticizer, 4 dye, a pigment, a permeation enhancer, a butfer,
a preservative, silicon dioxide, an anti-tacking agent. and any combination
thereof,

wherein, upon placing the film in a medium, more than about 20% of the active 1s

dissolved in the mediun after about 3 niinutes.

14,

I8

The film of claim 13, wheremn the gotive has an average particle size D90 of less than

about 120 microns.

about 100 microns.

. The film of claim 13, wherein the active has an average particle size D30 of less than

about 30 microns.

. The film of claim 16, wherein the active has an average particle size D30 of less than

about 20 microns.,

The film of claim 14, wherein the active hias an average particle size D10 of less than

about 10 microns.
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The film of claim 18, wherein the active has an average particle size D10 of less than

abowt 5 microns

The film of clann 13, wherain, upon placing the film w the medium, more than about

30%; of the active is dissolved after about 3 minutes.

. The film of claym 13, wherein, upon placing the film 11 the medivm, more than about

559 of the getive is dissolved after zbout 5 minutes,

The film of claim 13, wherein, upon placing the film tn the wedivm, more than abowt

5% of the active 15 dissobved afler about 1.5 minutes,

3 The flm oof claym 13, wherein the mdividnal unit dose containg about 2 mg 10 about

20 mg of clobazam.

. The film of claim 23, wherein the mdividual unit dose contains about 5 myg of

clobazam.

The film of claim 24, wherein, upon placing the film in the medivm, more than ahowt

30% of the active 1s dissolved after showt | minute:

. The film of claim 24, wherein, apon placing the film i the medivm, more than about

80% of the active s dissobved after sbout 2 mumutes.

7. The film of claim 24, wheretn, upon placing the film in the mediumy, more than about

93¢, of the active 13 dissolved after about 2.5 minutes,

. The film of claym 23, wherein the tindividual anit dose contains about 10 mg of

clobazam.

. The film of claim 28, wherein, upon placing the film in the meditm, more than about

50% of the gctive 15 dissolved afier about 1.5 minutes.

- The film of claim 28, whereln, ppon placing the fil i the medium, more than about

T0% of the active is dissolved afier sbout 2.5 munutes.

. The Hlmy of claim 23, wheeein the individoal unit dose contams about 20 aie of
? Ha

clobazam.
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32. The film of claim 31, wheremn, upon placing the film i the mediun, more than about

Loy
Ve

1o
e g

fay

13
&

40,

41.

44

2% of the active 1s dissolved after about 1.5 minutes,

3. The film of clain 31, wherain, upon placing the film w the medivm, more than about

%% of the active is dissolved after about 3.5 minutes.

CThe film of claymy 13, comprising the sweetener selected from the group congisting of!

sucralose, stevia, scesulfame potasstum, saccharia, fructose, aspartame, and any

combinanon thereof

. The film of claim 34, wherein the sweetener s present i about 0.5% to about $% by

weight of the composition.

. The film of claim 13, comprising the Havor being fruit Havoring,
. The film of clann 36, wherein the friut flavoring s berry flavoring.

. The film of claim 37, wherein the berry flavoring iz present in about 0. 1% to about

15% by weight of the composition.

. The film of clavm 13, wheremn less than about 10% by weight of the 1otal amount of

the active is dissolved in the oral filow

The film according to any one of the preceding claims, wherein, prior {o testing
dissolution, the film s stored tnder one or more of the following conditions: more

than (10 about 36 months, at about 20°C o about 60°C, up to about 75% relative

humidity {RH}, and any combination thersof.

The film according to any one of the preceding claims, wherein the meduum is any

solvent that provides sink conditions.

- The film according to claim 41, wherein the mediay Is selected from the group

consisting of: dilute hydrochloric acid, a buffer in the physiologic pH range of 1 2 10
7.5, stmulated gastnie or mtestinal Hoid, water, surfactants, and any combination

thereot.

3. The film of claim 1, finther comprising any one or more of claims 2-12, 39 and 40

. The film of clatm 13, forther comprising any one or more of clatms 1442
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45 A method of treating epilepsy and/or setzures i a human comprising administering to

said human the oral film individual unit dose of auy one of the preceding Clams
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FIGURE 11
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FIGURE 13
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FIGURE 15
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FIGURE 18

PION Dissolution, Clobazam Oral Film Feasibility {n=6}
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FIGURE 21
PION Dissoluwtion, Clobazam Oral Film Feasibility 1%
Derivative
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PION Dissolution, Clobazam Qral Film Feasibility {n=6)
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FIGURE 23

PION Dissolution, Clobazam Oral Film Feasibility 1
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