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B METHOD OF MANUFACTURING

ORAL DESSGLYABLE FILAM A
AND USING THE SAME

RELATED APPLICATION

5 This applcation claims priovity 10 U S, Provisional Patent Application Mo,
R2/958,484 filed Decomber 31, 2619: the comterts of which arg incsaporated berein in thew
sntirety.

BACKGROUND OF THE INVENTION
10 Bioavailahility of orally divgs adhninuistered is relatively low. Additionally, sensifive
active mgredients {e g sensitive o molsture, oxygen, hght, pH, andfor heat) present
difffculies n the selecton of the suitable dosage form and the roate of administoation. This
inncludes those
dosage forms configured for oval admintstoativag
15 Currently, there is o nead for phannscentical formulations having an iucreased barier

o modstire, oxygen, light, pH. and heat to thereby confer protection to sepsitive active
mezvedient. Theve 13 alen 3 need for an boproved bisavatlability of less potent and les
bioavailshle achive ingrediends which allows the less potent active ingredients 1o be ssed st
tow doses. Additionally, with various pharmacentical formolations, there is a need for an

26 woreased pepetration and crossing of the mucus Iaver by the active ingradients, thereby

systernic oirculation. The above ars desivabls while

allowing active ingred

tod

siso redacing Hver/GE toricity.

STUMMARY OF THE INVENTION

35 The present invention provides for an oral dissolvable filin thet inclades: {a) soiiy

\

pharmaceutical ingredient; (hy stefactant; {o) solvent for the goiive phanmacentical ingredie

7..‘

() filpy matrix; and {e) water: wherein, {1} when the active phanmacentival ingredient ix
ipaphilic or bydraphobic: () the surfactant is Hpophilic or bydrophebie, and (1) the solvent

for the active phanoaceutical ingredient s Hpophilic or hj{i;f:sp}m‘hic.: and {3 when the active

o
9]

pharmaceutical ingradiznt Is Hpophobie ot ivdrophilic: (1) the swmfactant 13 hpophobic or
hydrophilic, and {11} the solvent for the active pharmacentical ingrediert! ix lipnphobic or

£y

vdroplalic.
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The present invention also provides for an orsl dissolvabie filin thet mcludes: {a}
Bipophilic active phanmacetical ingredient; (b} off varrier for the Hpophilic active
phaymaceutical ingredient; () self—umisifying Hpophihic swrisctant for the lipophilic active
pharmacentical ingredient; () one or more co—snfhctanis: (&) one of more hvdrophilic
swrfactants; () Ghn mateix; and (g} water,

T
&}&

147

> present fvention slso provides for an oral dissolvable film that chdes: {a)

fryddrophilic sotive phammacewtical fngrediont (b} water cwrrter for the bydrophulic active

phammacentical ngrediont, {o} bydrophilic suclioant for the hydm;ﬁ thic active
pharmacestical ingradisnt; (1) oue o more co-swfae {2} onve of oore self-snmilsifying

surfactards: () fthn matriy: and (g) water,

The present mvention slso provides for a method of fornuag an orst dissolvable film,
the prethod wckudes: {3} dissolving ap active pharrpscentical ingredient in a first solvent-
syatent to form @ fiost maixture, wherein: (1) when the active phanvacesticad mgradient
fpoplulic or hvdrophiobic, dissolving the active phanmacentical ingredient o a lipophilic or
hrydrophobic solvent, in a Hpophilic or hwdrophobic surfactant, or combination thereofl or (3)
when the active pharmacentical ingredient is hvdrophilie or lipophobie, dissolving the active
pharmaceutical ingredient in 3 hydrophilic or pophobie solvent, i a hydroplalic or
lipophobic surfhctant, ov combination thersofl (b} condacting the St mixtnre and a lpophilic

oy hydrophobic suwfactant to form a secomd mixture; (v} contacting the second mixhwe with

water and 3 hiydrophaiic or Bpophobic swriactant fo form a thind mixnwe; () contacting the

filnm §

i

third nuxhwe wil ormning mgrediend to form g shany sud {2} casting the shamy onoa

subsivate and curing to form the oral dissolvable film,

DETAILED DESCRIPTION OF THE INVENTION
The present invention provides for an oral dissobvable fihn and s method of
maraiaciring and ushyg the same.

&

Definttons
The term the following tevins bave the meanings asoribed 1o them wnless specified
otherwise.

~owe

The words “comprise,” “conyprising,” “mclude)” “luelading,” and “inchades” when
usad i this specification and claiins are indended v spectly the presence of stated sabstances
foatures, mtegers, conyponeris, or steps, bt they do not prechude the presence or addition of
sne of mnore oiher substances, featiwes, infegery, cunponents, steps. or cophinations therers

o
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The oval dissodvable Slnt described herein includes a polvinerto mainix formed from
an active pharmacsuticsl mgradient, ssrfactant, solvent fiw the active pharrpacentival

mgredient, filkn matrix, and water. Optional sdditional excipients (allernatively eferred toas

“additives” used o manufzonwe the oral Slovcan inglnde, e g, one oy miove of
mucoadhesive polviner, plasticizer, binder, filler, tilking agent, saliva stimudating agent,

stabilizing and thickening agent, gelling agent, flavoring agant, taste mwasking agept, coloring
sgent. pigment, Tubricant, release modifier, adiwvvant, sweetening agent, solubilizer &
emmlsifier. Bagrance, enndsifler, swfictant, pH sdjusting agent, buffering agent, Hpid,

3

elidant, stabilizer, antioxidant, anti-tacking azeunt, humectart, solvent, permeation ephancey,

and presevvative. Suitable exciptents or sddiitves that can be wsed i ihe fornudation of oral

filins are deseribed by, ez, Lachuian, et al, “The Theory and Practice of Industnal

Pharmacy,” $th Edition (201 3); Rowe et al.. “Handbook of Pharmacentiond Exciplents,” 8th

Edition (E{&T}; aud Remnetony, “The Science amd Practics of Phanwacy,” 22nd Edition
{2015}, Front the regulatory perapeciives, all excipients aud additives nsed in the formulation

%

of the oval fbus described berein should preferably be approved for use in orgl

pharmacewtical dosage fax.

As wsed hevein, the term “dissolvable Glin” refors to s wnit dosage fovm which s g
contimous substanee, composed of ;_ﬁmmiacsaum‘a} o1 foud grade mgredients, relatively flay
having a disorate dimension, and comfigirad to dissolve in Hauid {e.g., thoee Houids presemt

ot a nwiessal earface). Praferably, the discolvable films will alen be selfsuppiating or in
other words be able o mattain their integrity and struciure i the absence of a separate
support, Poior 1o sizing 1o the appropriate dimension {thereby providing the mait dosage

form}, the dissolvable 8hn can exist in erther the wrwound foem {e.g., shest) or in the wound

o

formi {e.g., balk roll).

A3y
SR

As adiinistered, the dissobvable filns desertbed Lievein cavi be of sy desired s

ape
and sirg, provided they can effectively be administered & a nricosal surface of the bady,

vy

such as the oral mucosa. tongue, eys, vaging or rectum. For exampde, the dissolvatde filme
deseribed heradn can be niade ibe form of au srticle such as a sinip, tape, pocl shiest, or
suy other suitable form known o those skilled i the st

Specifically, dissolvable §hns can be relatively thip, having » thickaess of fom aboast
(U025 s b ghout 8,30 s, or they oay be thicker, baving thickness of fron show 830ty
o about 5775 man For some dissolvabie filins, the thickness may be even larger, 2.2,

Z s In addition, the term “dissolvable filny” includes single-layar

greater than abmut 8.7
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3

lamninated films), bilaver commpositions (sueh s b

m
E»
7
b3
red
o]
.
]
14
o5
gt
o
ol

compositions (sach as single-
films}, as well a5 rolti-laver composttions {such as palu-lamuinated films)
The dissohable filnt can effsciively maintain the requisite stebibity of ngredients
{ingchive gnd active) present therein, over the extended periods of thme typically sncomigred

with the packaging, shipping and stoeggs. The dissolvabls bn can also effectively waintain 5

ralatively waform distribution of such components over the extendded peviods of time

pypically encoumered with the packaging, shipping

o storage. From the regulatory
perspectives, the dissobvable filin will have no more then the permitied variange of active
mzredient, per it arss of the flm.

The dissohabie filni can be admitgstered o g subject {e.g., lnunan pattent) m need of

a reatment of a particular disesse o disorder. Sclection of the sonve tngredieny(s) within the
it dosage form described heretn will be ds p@miegt upaon the partivular diseace ov disorder to
be treatad, The Phyvsician’s Desk Refevene 8 Edition; The Merck Index, 13th Edision

{2013% Vintted Stutes Pharmacopeia (USF} {3018y Mational Fomudsary as the LISP-NF

{Z018) and the Intemational Pharmscopoeia {Phammacopoein Inamstionalis, Ph In

20T

provide a description of the diseases o disewders that specific active ingradiznts have been

approvad for fe.g, by the ULS. FDA or EMAL in the marketing snd sale of the product {e.g.

witlun the United States o Furope). As such, a skilled artisan can look 1o such references for

zuidance in the selection of the active in cwdirm(a & be prosent within the woit dosags fun,
hased upon the eatment of the specific diseaxe or dizorday of particular bnterest {amd vice-

VETSA).

Oral dhssolvable Bl (shematively Knowrs g oral dissolvable filins, QDEs, orally
dissolving filme sirips, edible fihms, edible strips, oral filmn stvips, oral 4
Hilms, sublingnal flms, oral soluble flow, eic) are a wal dosage form o winclithe
dissolvabie fikm & specifically configured for sdouinisiration in the oval cavity and
Hsiptegrates ovar a desirad period of thn

“‘oral digsatvalde filoy” refers to g dissadvable filot specifically configured

for orsl adminisiration. Oral dissolvable Slme are conposad of phannaceutically acceptable

ingredients that are edible or ingestible. The orald dissolvable filin can be configured for
st~ oy wndivectional release. Supilar 1 vze and shape 0 a poxtage stamp, oral dissolvalile
filins ave designed for oral admbisstration, with the user placing the sirip on the Jongus

{enforic}, vader the tongue {sublinguall, tleough te oval mcoss (Guvcosal), aganst the nside

a»

of the cheek (buccaly, o on the gums (gingival} Astde fron the enterie route. these dmg

delivery optices allow the medication o bypass the fret pass metabating theredy making the

&

i
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nradicstion more bioavatiable. As the Sln dissolves, the drag can entey e blood stream

euterically, pmeonally, buceally, magivally, andfy soblingually. A such, i specific

entbodimerds the orsl dissolvable film can be prepared using hivdrophilic polymers that

dissolves on the tongue or buceal cavity, debivering the drug 1o the systemic civenlanion via
disendution when condact with lipid ix made. Grald fibe drag delivary accordingly sses a
diseodving fhm to administer drugs via absorption in the mouth (bucoally, suldingually, w

gingivally) andfor vig the smaldl htestines {enterically). Especially for drags which are

metabolized extenaively by the frst-pasy effect, oral filue described heretn provide su
oppartunity for a faxter-acting aud better absorption profils.

When sysienuic delivery {o.g.. transinucosal delivery) is desived, the restmuent sile
may ichde any area in which the adhererd filmn desoribed hierein s capable of maintaining a
desived level of pharmpacentioal in the blood, Tvinph, or other bodily futd. Typically, such

reatment sites ncinde the oval mucosa {e.g, kmgue, vnder the tongue, muns, azaist the

‘w

on rectangular i . the oral dissoivable Sloowdll teprcally have the following

P
two dimnenstonsd profife: length of up to about &5 vwo and wighh of up to abowt 35 nun
Trrespeciive of shape, the omal dissolveble flm will cyprcally bave a profile such that the
tength of iis largest length, width, dismeter, or cross-seciion s less than abont 75 mm.

The oral dissolvabls Ghn will fvpically incinde 3 polymeric pafriy formed from onx

or wore of sirip-forndng polvimsers (& g, mucsadbesive polvom
ingredients (APIS), sud aolvents. Optionsl additional exvipients {alterpatvely refemred 1o as

“additives™ nsed 1o manufacture the orsl 8w can inchede, eog., one o more of plasticize
binder, filler, ulking agentt, saliva stivudating agerst. stabilizing and thickening ageng gelimg
agent, Havoring agen, tasle masking agent. coloring agent, pigment, lubricant, relzase
maodifier, adpovant, swesiening agend, solubilizer & emuldsifier, fagrance, enmlsilfier,
sswiactant, pH adjusting agent, buffering agent, biphd, glidant, stabilizer. snticotidant, apti-

£, hunrectand. and preservative. Suitable excipients that can be used n the

“The Theory and Practice of

formulanon of oral s sre desortbed o, e.g., Lacluns

P

Industrist Flarmacy.” 4% Edition (2013% Rowe et al.. “Handbook of Phanmsceutionl
Exeiptents,” Bth Editon (201 7) and Renuvgton, “The Science and Practice of Pharmacy!”
22ad Edhition {2015}, Frowm the regudatory perspectives, sl exciptents used fn the fnnelation
of the oral filmy deseribed hevein should preferstdy be approved for nse i oral

phenmacentical doaage forps.
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The fenm oral tin ™ {OTT) refors fo an orsl dissolvable film as othenwvise
describad herein, having specific parfonmance charactaristics and physical dimensions.
Specifically, UTFs are oral dissolvable Sl having a duckness belonw abowt 0400 mm {and
typically balow about 0.350 way), and fvaspective of the drug load, can be configared to be

mucoadhesive, and ave configurad to dissolve andior dixintegrate very rapidly npon contact

with saliva. Specifically, OTFs can disintegrate in the oral cavi &, oal pwecosal ewrfaces,

with a relatively short in vitre distntegration time {&.g., sbout 123 seconds or lassh

Competing forces are at play w developing OTFs. On the one hand, by viviue of be

3

heing

“thin,” existing OTFs typicaliy do not have a kigh drug load {e.g., mwwe than 200 mg or 40

wi % of aotive ingredient), Likewise, by increasing the thickuess of the OTF 1o increase the
drag load, at sowe podat the resulting filoy would uo loager constderad o be “thin” Sueh a
Hha te at risk of losing the aesthetic and perByinance chavacteristics of an QTF. Specifically,

by inorsasing the thickness of the exdsting OTFx to support a high ding load, the resulting
$ilns may not be capabie of effectively eroding, dissolving, andior disiidegrating rapedly npon
contact with saliva, The resulting flm may not bave the reguisite nuicoadbesivensss desived
for the film, which would allow it to “atick”™ and reprain on the mucosal surfice a3 i erodes.
Adduronstly, the resuliing Hln may not refam the requdsite niechaniost properties ovey the
extendded periods of time typioally enconntered with the packaging, shipping snd stomge of
product. Moreover, the resulting il mav not possess the capability of delivering the
therapeutically effective anmawt of active ingradient t the subject, a intendad.

The dissolvabie filin deseribed hevein will tyvpically be fonmed Bowm a shuy. The temm
“shury” refers fo 8 nuxnwe of solids suspended andior dissolved in Hamd, and is sutable o
be extrudded, cast onto a subsirate, and cured to fum a dissolvable Sl The solids and Hguid
will expectedly tuchide Siose mabatances used 0 monufscnwe the oral disschvable filo The

soiid substances smployed in the manmfaciure of the oral dissobvable film can be dissolved
apdfor suxperded i the Hauid, The oral dissolvable filn cap be formred by curing the caxt

shary, wherein the curing can be carried sut at an slevated terpperature for a period of thme.

In Joing so, an appreciable amnonm of the solvent {e.g., water) will be removed.

exent mvention relates 1o a dissolvable film that can be wsed 1o admanister 8

desired p}"@iezem}' wed sufstance, referred & beredin as an “active pharmacentival ingredient

<1 gt an amowy suflicient ov

affective 1o (1) obltain a desived resait, sueh g8 the treatment of the subject, 0 (2) oblaln g

desived fovel of AP in the subieet (as evidenced by, e.g., plasias levvels of the APT), andior
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{3} obiain o destred lovel of AP active mistaboliie in the subject {as evidencad by, g

[

plasros level of the APT active pretabolite},

F

The term “active pharmaceutical mgredient”™ or “active ingredient”™ is used 1o include

any “drwg,” “bicactive agent,” “prepavation,” “medicament,” “therapewtic agent,”
\ 8 & pref . i3 &

s <, § o

“physidogical agent,” “nutracentical,” o “pharpacentival agent” and includes substances for

use iy the freatment of a disease or disorder. THetary supplersents, vitmoine, functional foads

3-

{e.g.. ginger, gresn tea, huteln, garlic, hycopene, capsaicin, and the Wked are slso incladed in
1hids term,

Standard references such as, e g, The Physivian’s Treck Raferance, 2018 Edition; The

%, 15th BEdition {2013); and Uniied States Phanmacopeia (USPY (2018 provide a
deseription of specific aciive phanmacentical ngrediens, and phatmacewtically accepiable
salts fhereat, cuitable for nse with the diseolvabie filine described hersin,

As used herein, the torm “swrfactag™ vefers {o a substance that that lowers the swfiace

tension {or inferfactl tonsion) behweent bwo higuids, between a gas and a Bagutd, or betwean a

figuid and a solid, Swfhctents may aot s detergents, wetling sgonts, enudsifiers, foaming

e, OF Bon-ioc.

agents, s dispersants. The surfactust can be aptonis, cationis, Fwiltarhs
The term “solvent” refirs o a substanos that dissoives a1 sohue, resulling & 8 solution.
With the oral dissobeable film described berein, the sohute can inclade, eg. the film forming
podviner, the active ngredient and excipients such as, e.g., plasticizer, swestener, Havoring
agent, binder, preservative, coloring agerd. and pH adinting sgeat. Additionally, with the
oral dissoivable filin described Lerein, the slarry can be a sohation, &s suchy, the solven is
emploved 1o Form the shary by dissolving the deswed sobstances 1o be included in the shayy
{and sobrequently the oral dissoadvable filoyy, The sodvent o be an aqueouns solvent, thereby
metading water. Alternatively, the solvent can include s ovganic Haudd, aneh as ethanol The
water proserd in the oral dissobvable film described berein con function a3 a solvant.

Adidhtionally, the water cap further optiopally fimction as a plasticizer, process aid, or

conthdnation thersof The term “solverd™ also ambraces “onesodvent.” which e a substancs,

presemt slong with the solvent, that aids, facilitates, or promotes the dissobving of the solute,

1o provide the sohition (e, shary). The co-sobvant will eypically include an organse lguid,
such as glyocerin, propyiene glveol, polyvethiviene glyool, or a consination thereofl
A used herady, the ferm “solvent for the sctive plianmacentical ingradient™ refets to 2

solvent ay desoribed hevein, capable of specifically dissobving su sciive phanmaceniical
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N M

The fenm "mamix,” "Hhn wmads” or pelymeric matriy” refers Yo the mainr of

3

formuing polvier having the sotive ingrediont smbeddad therein. In addition to the active
mgredient, the polyvmeric matix can fiwther inclunde addiional sabstances enbedded therein,
These woadd inchde any one o miove of those substances nsed to form the shary. s the cast
sharry i cured to provide a dissolvable film, a polvinsth: matix is formed which contains the

active ingredient {and optionally one or more additiomal xubstancas) smbeddad therein. For

example. when the sluyy oriting an active ingredient, il fornting polymer, solvant,
binder, and plasticizer, upon casting snd curing o provide the dissolvable Sl a polvmeric

arairix is fuvped which cap contain sach of the achive ingredient, filvo foruung polvinss,

sotvent, binder, and plasticizer. Aliematively, the polymernic ; can be fonmned containing

sach of the active ngredient, Bl Srming polymer, bindsr, and plasticizer (.2, vo sohent),
The oral dissolvabls Gbn described berein can vrelude a sipgle filo matri

Alternatively, the oral dissolvabls fibn can inchede nanltiple {e.g., 2, 3, 4, ste) filin matrices,
Az nsed heveln, the term "Hipophitiiclty” refers 1o the ability of a chemical compound

N

cli s hexane or ioluene. Such non-

1o chssolve i fats, oils, Upids, and pon-ped
polar sodvents are thenwcelves Hpoplilic {fransated as “fat-loving™ or “fit-liking™), and the
axiom that “like dissolves ke generally holds s Thus, Hpophilic substances tend o

“yeater-foving”) substances wad o

{Mwat nig

dissolve 1w other Hpophilic substances, but hyebophilic

(«

o

disendve i water and other edrop

ulicity, hyvdrophobicity, amd iy

podarity oy describe the same fendency towards participation in the London dispersion

force, as the teramw are offer used interchangeably. However, the teoms ~“Hpoplalic™ snd

“hydropliohic™ are not svnonyimons, 83 can be seen with silicones and Duorecarbons, which

are hivdrophnbic but 1ot Hpophilic,

&s used berein, the term “hydrophobiciy™

3 ¥

1s the plysical property of 3 melecule that

ts seenunghy repeliad from: 8 nuass of watey (knowyt ss 8 hydrophobe). (Sticily spesking

thers s n repadstve force mvolved; it is an absence of attraction. } In contrast, hy d&ophﬁé\
are attracted & water. Hydvophobic mnleculas tend & be nonpolar and, thus, prafer other

newtral molecnies and sonpolar solvents. Beoause water molecules are polar, hydrophobes do

~

ot dissolve well smong e Hydrophobic niclecnles in water often cluster together,

forming pucalles, Water on hivdvophobic surfaces will exiubit o lugh covdaet angle. Examples

drophobic mokeonles inclade the alkanes, offe, fats, and greasy substances i genersh

x

Hydrophobic materials are used B oil removal from waler, the mansgement of oil spilis, and
chemical separatiog processes to rémove pop-polar substances from polar compotnds,

Hydrophobie ix odten used interchapgeably with hpophilic, “fat-Joving™. However, the two
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e are pot svnonvimons. While hvdropliobic subatances are usaslly hipoplilic, there are

<

exseptions, such ax the silicones aud fuorocarbons. The terot hydrophobe comes fon tha
Ancient Greek “having 8 horror ofwater™, constructed from Anciam Greek “water’, and
Ancient Greak "fesr'.

As usad hereln, the term “lipophobletty™ also sometimes called Bpophobia (front the

)

Greek “fat” and “fear™), 13 & chepical property of chemical compounnds which means “fat

3.

rejection”, Hierally “fear of fat”. Lipopliohic compounds ave those not sohable in pids o
other non-polsr solvents. From the other poing of view, they do not absorh Sty “Uleophobic”

{from the Latin “oil”, Greek “oil” apd “fear™} refers to the physical property of 3 molecule

that is seamingly repelied fom oil. (Santetly spealting, there 5 no repulsive foree iipvolved; &

ts an absence of attrsciton.} The mwost common lipophobic substance 13 water,
As used herein, the terps “hydrophilicity™ refers to refors to the atility of a chenscal
sompotnd to diszolve in water. Such polar profie solventx ave themselves hvdrophitic

{iranslated as “water-loving™ ot “water-hiking™), and the axiom that “like diseolves Hke”

st

generally hiolds gme. Thus, bydroplulic substances tend to dissolve in water and other
bydroaphilic substancas,
As used herein, the term “lpophilic or hvdrophobne” refers 1 & substance that s (1)

lipophilic, (1) bvdeophebic, or (14} lipophilic snd loedrophebic.

As psed heredn, the term “Hipophobie or ivdrophuilic™ refers to a substance that is {3}
Hipophobie, () hyvdrophilic, v (1)} lipophobie and hvdraphilic.
As nased hevein, the term Teanuabinoid” refers o g Class of diverse chemicsl

compoinds that act on canngbined recepiors on cells that repress nevroirspsmitier release in

th brain. These receptor proteis hinde the endocannabinodds {produced natraily in the

body by buoians and andmals), the phytocsonabinoids (ound o Connaliy and some other
plants), snd syuthetic canpabinoids (mannfaciured chenpcally). The most notsble

sanmabiroid i the phytorannabinold AS-tetraliydrocapnabingd {THC), the primary

-

payshoactive compound of Canmnbia. Connabidiol {CRDY) is another major constituent of the

plas, representing up o 40% in extracis of the plaat x Thare sve at least 85 different
cannabinowds ivolsted from Cannadds, exhibiting varied elfects. The cannabinoid can be
synthetically prepared {or -m-symhesized, or alternatively, can be oitained natwrally {e.g.,

x

fromi plang matter). Bither way, the cannabinoid can bhave the requiaite parity. For

when marketed ss 8 nolraceniical or dietary supplement, the cannsbinoid can have a purily of

at least 83 wi % pure, af laaxt 85 wi % muwe, o af Jeast 50 wi % pve. Addhtiopally, when

4
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g purity of at least 95 wids

1 least B8 wi % pure, at least 99 Wit pure, or af least 995 wi % muel.

Canabigersd (EWCBIG-C5}

2. Cannabigere! mosomethy! ether {({E3-CRGM-CS A)
3. Cappabingrolic acid A {{(FCBGA-CE A}

Cappatdgarovarin {({E}-CRBGV-C3)

5 Cannabigerchie soid A {ERCBGA-CS A

&. Cannabigerchic soid A monomethy! ether (B3
7 Cannabigersevarini acid A {ERCBGVAADY AY
5. {-Cannabichrospene (CRCCR)

&, {(+i-Cannabichvomenic acid AUBCA-CS A

: ;-\\

{+-Cappabivarichromens oy (+Cappabichroprevarin {CROVC3

{+-Capnabichroprevarinic acid A (CBOVA-CI A)

12,0 | {--Caomabidiol {CBD-CS)
13, | Cannabidiol momomethyd sther (CBRIN-(3)
14| CamnabidichO4 (CBTWCH)

{-+Canpatidivarin CBDVAC3

Camnatidioree] (OB

Comnabidiclic acid {(CBDACSH

8.

F

Cappabidivarais acid ({{BDVALLY)

1% | Cannabinodiol fURNMIS)

260 | Cannabinodivarin {UBND-UR)

23 A%-Tetrahydrocannabinot (AS-THCAIS)

220 | A%-Tetrabydrocanpabingl-O4 {ASTHO-C4)

23 | A%Temabvdrocannabivarin {AS-THOVLOH)

24, | A%-Testoydrocamabioreo] (A8-THOOUH

23 | A-Tewabvdra- capnabinolic acid A (AR THCA-CS A}

AS-Tetralvwdrs- capnabinodic acid B (A THCACE By

G



WO 2021/138564 PCT/US2020/067677

Ad-Tetralyrdro- connsbinohic scid-C4A andior B (A9-THUALC4A andioe B)

A Tehahvdrs- cannabivariiic acld A (ASTHOVALIIAY

2% | An-Tewahyidro- cannablorcolic acid & andfor B {AS-THOOACLA andior BY
300 | {(—rARqrans-{6aR 10aR-A8-Teirahydrocannsbinol (AS-THCC3}

31 ] {-rARrans-(0aR, 10aR)- Tetrahvdrocaonabinodic acid A {AB-THCA-CS A}
320§ {06a8 10aR- A% Tetphvdrocannabing (()-0ie-ARTHCOS)

33| Connabinod ({CBN-5}

34 Coaanabinel-Cd {CRN-C4)

33, | Copnabdvarin {CBR-C3)

Las
o

Camnnabinel-C (CBN-U2)

37 | Canuabisreol {UBN-1}

3B, | Cawabinolic acid A {CBNA-CS A)

39, | Camabinod srethv] ether (CRNALCS)

40, | {—-9R 1TIR-rans- Cannshamniol ((—)-toans-UR

{+3-{98, 108 -Capnabiviol {(+-rans-CBT-C5)

{9R, 1B8/2S, 1 OR}- Cannabitvied {{4)-cig-C

43, -{9R, 1R - rans- 10-O-Ethvbeamnabitviol {{--raps-CHT-OE-O5)
44, | ERORIOROS 108 - Camabiinol-U3 ({3 -rms-URTU)

§,3-Dibydroxy-Ata{ 10a)- tetrahvdrocannabin (8,3-Di-OH-CRT-O5}

Camwbidiolic acid A canpabitriol ester {TRDIA-CS S-CGH-CRT-CS ester}

{—-{6aR 08,108, 10ak )} 9 10-Dihydroxy- hexshiydrocannabinel, Cannahivipsol

S

{Cannabiripeol-C5

\

{82, 7, 1 0a-Tribydroxe-Ad-tettalivdrocannabing {{-+Canpatiitetrod)

FOxo-Asa{ 10a)- tetrahydrocannabingt (OTHCY

Kit) 5 UR BaR)- Canuabielsoin (TREAUS)

51 R BB}~ C3-Cannabieleoin {CBE-C3)

S2 {3a8,68,9R, 9aR - Cannghielecdc actd A (TBEACS A

S3 325,63, YR, SaK - Cannabieleoic acid B {CREA-TS B}

34 5 E89R, 9aR - O3-Cannabislsoic acid B {CREACI B
35, | Compabiglendol-C3 {OH-s0-HEHOV-C3)
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&
e

Dielivdrocannabifiwan {BORE-CS)

27, | Canuvabifinan (CBF-CS)

SR {(rAT-rans-{ LR 3RER sotetmalivdrocannabingl

S {ERATAE2-0ls- (IR ARGSIS 35,8R - Isotetrahydio- cannabivarin
&3 {- AT trans-( 1R 3R SRY- Tsatetrabivdrocanpalivarin

&1 £ 1aS, 3aR, BER AcR 3 Cannalbscoyeld (CBL-U5}

62, | {2-{1a%3aR 8bR.8cR)- Cannsbicyciolic actid A {TBLA

&3 {+1-{1a8.3aR 8bR 8cR}- Cannsbicyelovann (CRLVAU3)

Capnabicitran {TBT-05}

&5, | Cannabichromanone {CBUNUS

&G | Cannabichromanene-CU3 {UBON-C3)

&7, | Camabicommnaronone {CBCONLCS}

&8, | Cannabielsnin acid A {CREA-A}

9. 1 1G-Edewy-S-hydrony-delia-sa-tetrahydrooaunabinol
7. | Cannabiiolvarin (CRTYV)

Dielta-S-tetrabydrocanabiorcodte acid {THCA-CHY

720 | Deba-T-cis-iso-tetalivdrocanns
73, | Cannabichromanon (UBCF)
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AR-THCY

A8 -THOY

31362-38-1

Tewmalivdrocannahivanin

AB-THOV-NE

NiA
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AS-Tewrabhydrocanmabivann
Naphtoviester

ASTHOV-NE

YA

AS-Tetrahydrocappativarinic

Acid

AR-THCOVA-
A,

AR-THC- VA-
B

3988260

-

{4+ amrabidivarin

{+-CBDV

Conmabidivarime Acid

CROVA

Canabidivarin Oninone

CROV

ocanpabibutel

AR-THCB

HODOS-L6

AS8-Tetrahyidrocannabibutol

AS-THCEB

51768-59-3

rocannahibuto]
Mapltoviester

AB-THOR-XE

HOUT-98-5

AR-Tetralvedrocanmabitaisd
MWapdvoviester

ARTHCORKE

NiA

A2-Tewabhydrooannabibuiolic

Acd

ASTHUBAAA,

ASTHC- BA-
B

SOORT-H8-G

{-»Canmabidibutol

{-CBDE

SO113-11-3

{+3-Cannabidibaiod

(H-CRDE
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Cannabilibmolic Acid SSRDBA 4 N/A

Capnalting OEN, TSP % 371387
Supuray

oo,
(=
fd
2%
o]
Py
L}
4
ND
)
s

Cannabuiolic Acid CBNA

Canrabigerst CRG £3 25634-31.3

Cannabigeralic Acid CRGA 8 28555-587-1

Cammbiclromene {BC L) 20675-31-8

Cammabichromenie Acd {BCA [ 185505151

THL

L
bl
o
9%
o
L",‘a".
o
'«.;o)
3

;—,»

Cappbicyoio

Mo
¥
) y
b2 g
o] L2
A%
e
poei
N
o0
e

Cannabicvelolic Acid CHRLA

¥
s
W3
22
3
=N
LA
i
.5
Tt
)
o]

Cannabivarin CBRY 3

[
(951
o
.
=]
oA
jooe]
2
$
%]

Cannabivarinde Acid CBENVA

CRGV O3 S5824-11-8

~
L,
v
s
N
]
2
fooy

Cannabigerivarinic Acid CRGVA

Led
L

b]
o
)
b
g

t

]
=
[£4}

Cannbichrognevarin TRBCV

/0] B!
L ;

Cannaticlyomevarinie Acid TRCVA 6489%-02-8

[
i

Cannabicyveiobvarin CBLY SRETR-47-8

Cannabicvclotvaringe Acld CBLV A 03 22AI8AT-63-
=

3-Butvicannabing CENB 4 SHOHT-G9-40

I-Barvicarmabinolic Acid BNBA 4 NA

Cannabigers! Buryl CRGH {d N/A

Cappabiggrol Butvris Agid THGEA 4 NiA

Cappabiclvonene Butyl CBCR 4 Nis

Cannabichromens Buytic Acid CROBA 34 MIA

Cannabicyelol Bayl CBLR 4 A
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-~

Cannabicyelol Babvnie Acid CBLBA

Ax nsed heren, the torm “terpene” refirs 1o 2 hyvdrocarbon or derivative thereat]

found as g natnral product and blosynthiesized by oligomerization of isoprene niits. A terpens

can be aoyclic, monocyvelie, bioyelic, or mudticyehic. Examples inclnde, e.g., sesyniterpeuss
{e.g, {—-P-carvophyliene, hunndene, vetivazulene, gusiazulene, lo zgﬁo}r‘ne copaene, and
paichouiol), monocterpenes (2.2, limonene and pulegoue), monviarpenoids {e.g., cavvone),

diterpenes {o.g., mxadiens), aud tiarpenes {o.g. squalene, betunlin, betmlinic acid, Tupare
fupeod. betulin-3-caffente, aliobeimiin, and chudesterol). The terpens cau be syuthetically
prepared {or binsyinthesiradl, or alterpatively, can be obtaiped naturally {e.g., fron plant
maiter}. Either way, the terpene can have the requisite purity. For example, when markated as

g mattacentical or dietary supplement, the tarpeve can hava a ;‘}mi‘i}i of st least 80 wi.% pure,

at least A5 wi % purg, or af least 94 wil% pure. Additionally, when marketad asa
pharmacentical product, the terpene can have a pueity of at least 55 wiL% page, at least 98

Wi puve, st least 29wt pure, ov gt least 925 wi.% pure).

Myroens Myrtles Myrhue commuis; pivelet;
phivilivesefolis
Cannalds Cannalas sativa; maderalis; indica
Linalool Mint Mentha spioala; srvensis;
canadensis
Lavender Lavandala {subgerms: spica; angostifolia;
Fabricia; Sabaudia) iatifolia; lanata; dentatal
stoechias; pechncuiaia:
vigidis
Terpineod Orange peel Clives retcuin
Junipers Juniperus conmmms; chinenais;
conferta: nig
Camphens Clyvsanthepnun  Clyvsanthensun indicum
Ginger Zingiber officinale
Bisabolol Chamonile Matricarta (ov chamomilia {or nobiley
Chamaemetom}
Figwort Myoporun: crassifohinm
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Nerolidal

Cannabis

Cannabis

xativa; ruderalis; indica

Limousns

Citrus Lemmon

Hinon

Humulene Hops Hupnslns iny uimx iaponicus:
FIHANCHSIS
Terpinodere  Coaunabis Camabis sativa; rederalis; batica
Cavens Kosemay Salvin rosgrings; jordanii
Cedar Cedinus atlaptica; by t:"iiuh :

daodara; iband

Eucalyptol

Eucalyptus
Canmabis

Camnphor fauret

Eucalyptus
Carnsabis

Clamoniun

obligua
aativa; raderalis; indica

camphora

Mangzo

Bay lsavay Loamus nhihis
Waormwood Artemisia valgaris
Qoimene Hops Humulos fupnlus; jsponizas
FURRSTSNEa
Kunwpats Civas RPoHca

Mangifera

mdics

Basil Ovohnom basilicwm

bergaowd orange  Clirug X aurantinm
Carophvilene  Pepperen Pipar HEnun

Cloves Syrghum aropiaticiun

Cannabis Clannabis sativa; roderalis; mdica

Roseniary Salvia rosmnarinns; ordantd

Hopa Hinnalus fupulus; Japoious;

}"‘mﬂlﬁﬂﬁﬂsi&

Nootka cypress

Callitvopais

sootkatensts

Béi}\\ e BI‘E;ataatae,

Caninae, Carclinae
{Ti‘m}ensas‘ (_xai.hc:mae,
Grymnocapae,
Lasvigatae,
sineilifoliag,
Synstylae)

7

persica; mmutitolia;

steliata
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Wine grapes
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viiera

Bomusgol

Borpeo camphor

gat camplion
sanong

Bryobalanoys

Blames

aronatica

balsanyfes

Pulegons

Catnip
Peppermint

Penpyraval

Napets
Mentha

Hademua

CRERTIR
piperita

pulegioides

Gualandene

Chanomtle

{Fumiacum tree

Matvicaria {o
Chansemehan}

GreRiacian

chamomills {or nobils)

sanciumi, angust fifolmm,

e,

Lapeot

Retalinic acyd

m
) Lo
~

Bsrmﬁ eunta, Bémias:ex
Neurobetula,
Chamachetula}

conttert, officionle
Lapsol Lupine seed Lupims futeus
Lupane Lupine seed I upns futeus
Betuhin Brich tree Betula {Subgemis: haniensis, cordifolia,

gi;mémasau_ ienta,
nuchauxii, DUDOY, any,
penalaskana, nigra,
occidentalis, papyrife,
popuiifolia, punila, nber

Squalens

Amarantl seed

Ammarantin (ubgepux
Acnoida; Albersia)

)

Triticnm

scanthochiton,
acutilobus, albus,
anderssoniti, californions

SRV

Ohive g SE BT

arvone Caraway seed Cannm carvi
Spearrobid Mentha spicata
5: 11 Angthn

Patchouniol

Patchoul

{Copaeug

Copatba tres

Copaifera

Longifolen

Pius

Piaas

Pmeng

Pre

Pinus {(subgenas:
Sirobus; Pims)

densata, densiflora,
pinea, svivestiis

Yettvaaniens

Vetiver

Chrysopogon
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Nerol Femon Grass Cymbopogon nardus: cifratas:
Hexnozas, marhn

schoensuthns

Syuthetically prepared terpanes, which ara conunercially available {e.g., Puris

Bata-Plene

Beta-Myrcens S163423230¢

Alpha-Terphrens

Limnonane

Reta-Oeimens

Terpinolene 31634232009
Einalost 31634232709
Ferchyl Alcohud 31634232809

Bomeol Tsomers S1G3423250%
Alpha-Terpinesi S1634233008
Traps-carvophvilene SIQ3423310%
Alpha-bunwidene S1634233300
Trans-nerolidod 31834233309
Guaiol 31634233489
Alpha-Bisabadod FYE34233509

As used heredn, the term “flavonnid” refers to ubiguitous plant nataral products with
variss polvphenolic sttnohwas, Flavonoids can be extracted frosn fruits, vegetables, grains,
bark, roots, stems, fowers, and fess or can be blosynthetically prodaced. The role of
Havouctds in plants mclades UV protection, add in plang growtl, defonse against plagues, and

10 provide the colow and aroma of Thowers,



WO 2021/138564

PCT/US2020/067677

Flavonoids can be divided futo classes {e g, anthoovanin, chsloone, Savone, Havonol,

isoflavane, and Havonope) and subolas

the B ring is sttached and the degiee

i

¥
v 3
R
3

Flavepes

tatenn

ex depending on the carbon

st

(%]

Rasssssssnaassaassaassasany

&
N
1 Fhnonay
N

P ——

]
o
R SN

Anth

z

of the C ring on which

e of unsanwation and oxidation of the O ring.

R

4
5]

¥

P

R
R
oy §
St
SEVEETRETI .

i,
eoradin

Cyanidin, Ma

Preiphimdin, P

Fru

&

mits, dried fruis,

medic

nal plants

erries, plups,
charries, sweet
potatoes, black
carras, ved
grapes, merlot
Erapes, zaxp CITES,
strawbetties,

blae bef €5,
htiberries and
blackberries

2 halooes

Phloretin, Avbhutin
Phitoridein

Fruits

medic

e »:fam.’aﬁes,
cinal plan

Tomatoes, pears,
strawherries,
bearberrias and
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certam whes
products
Flavenones itin, Waringin, Frufts {oifras}, es, s,
. Eriodictyel, | medicinal plasgs . iosahips
Flavones Aptgenin, Tangeretin, Calery, pagsley, red

Baicalein, pmfolm

Fruits, medicinal

plants

pEpPers,
chamonmde, nany
ginkeo biloba,

Iwocroll, grean
pepper, thyne,
dandelion, perilia,
feq, carrst,
FORSINENY, QUegan,
Cannalis astiva

Flavounls

Cuercetin, Myricetin,
Rastiny, Morin,
E{aemplemi

Fruits, vegetalles,
medicipe p lj aute

Chxion, Xale,
lettuce, tomafoss,
apples, grapes,
barries, 1oa, rod
wine, brocgoli,
potatoss, hrassel
sprouts, sqguash,
cuvanbers, letiuce,

oflavanaids

Genistin, Gend
Draidzein, UE}
Draiduin

Sovheans, hapiy,
fava beans, kuden,
peorales, red
clrver, alfalls
sprouts, peamis,
chickpeas

Anthooysnig

Drontte bonrds henw
y-zls‘m:ﬁ
andion 5

een positions o and 2
Finthe Aripgand 1, 47
T of the B ring: Methylation or acviation at the

fevdroxyl groups it the A and B rings vary

gronps at positions Sand 7

3 and 4 of the C ring;

Chnlcones

Absence of “C IH}

T of the basie

favonoid skeleton

sineireg

Flavonones

{ ring 15 sanuate

ad {contar
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Flavoues Bouble bond benween positions 2 and 3 and g Retoue In
posttion 4 of the C m'w Most have a by “m’ﬂi @mup
posttion S or T of the A ring of the A ring or 3 ;ed 4" of the

ring {varies accm’dm« to the taxonomic classificstion of the
partioniar plant)

Flavonals Dyoutde bored between positions 2 apd 3, a Letone in position 4
and hydeoxyd group b postiion 3 of the Cring; the ketone
zroup the C ring may also be glycosviated; very diverse in

methyiation and lpdroxvlaiion patterns

Taoflavonoids B ring is attached 1o 1he 3 postion of the € ring snd contaius
Bydrosyl group at the 47 poxttion; hydroxyiation of the A ving
varies

Studies on flavonoids have revealed an increasing munber of health benefits showing

anti~oxidant, anti-inflanunatory, apti-nrtagenic, and anti~carcinogenic propertias by

inhibiting mmerons pro-inflmmnatory and pro-oxidative enzvmes {e.g., xenthine oxidase

{300}, oveloxy

N

genase {CONS), Upoxvgenase, phosphontsitide 3-kinase, and
acetyicholinesterasa). This moay have benefits towards pumersus dissases and medical
comediions {2 .g.. pai, cancer, artheraclerosts, Alrheimet's disegse}. There is 5 growing
mierest in the madicinal properties of Canpabis (Cannabis astiva, Cannabis indica, Canuabis

ruderalis). Studies have shown that Camaflavin A and Cappflavin B, prenviated Havanes,

[N

have anti-infianunatory properties aspirin. Cannflavin A and B oan be isolate

from Uanuabis sattva snd blosynile Recent reports have shown that the Havoneid FBL-

3G hax shown to inorease xurvival rate of subjects suffering fiogo pancreatic cancsr,

Svithetically propared Havopoids, which are covomercially avatlalde {eg., Cannflavin

s}, are provided below.

£

B from Toronio Research Chemieal

L

3

o
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Cannflavie B THTIE-58-8
Myricetin 328442
{-}Epigaliocathechin S8¢-31-5
gailaie

Pedyphiepon 60 front green | J3ED88-88.2
teq

{-Gatiocsthechin 3371273
Kaempferel 326-18-3

{4+ 3-Catechin hvdeate T295-85~-4 {anhydrous}
Galangin 348-83-4
Hesperidin 523-25-3
Baicalein 451-57-8
Toarnin 489327
Drientn ZRA08-TS-S
Liguinitigemn JTE-R6-8
Acacatin 480-44-4
THosmetin 320-34.3
Scutelarein G28-33-3
Lauteolin AG1-70-3

alva

The Havonotd can be syathetically prepared, or alternattvely, ot be obitaned

natnvally {e.g . from plant matter). Eubier way, the favonoid can have the requisiie prgily
{o.z. af least B3 W% pure, af Jeast 98 wi% pure, af leaxt 99 wi % mue, o af least 593 wi %
prre)

Agnsed hevein, the term "phanmacentically acceptable” refers i those componnds,

counberions, salts. sxcipients. active ingredients, materialy, compositions, andior dosage

forme that are, within the scope of sound predical judgment, wutable for use in contact with

the tissues of tnnnen beings and antmals withoo! excesaive WXy, uritation, allergic

response, ot other problems or complcstions covmpensorate with a regsonable benefit’y

ratio, This wonld in

ton the FBA'e Inactive h}g;'ediem

substances considerad 1o be generally recognized ss sale {GRAR)

rd
[V}
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S Ay

As nsed hevein, the ferm Tpaychedelic agent” ot “psychiedelics” refems fo a
bhathinogenic class of pavchoactive diug whose primary effect Iy to frigeer norordinary

states of consciousness {known as pevehedelic experiences o “irips”™ } via serotonin 24

recepior agomisim, This canses specific paychological, visual and auditory changes, sud affen

a substantially altered state of ¢ sic” psyehadelic drugs include mescaline,

LS, psibocybin, and TRIT. Most pevchedelic drugs fall nto one of the thres fapulies of

chemica §w;mpmm&x fryptamines, phenethyvlamines, oy ,*«:*:Anmas

$ in pe}:cepiien aud s:ogﬁii'ietsﬂ throagl the S-HTIA receptor iy siill

g
“.

5
pocd
[
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4
Sort
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o
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e

%
1y]
e
et

unknown. The psychedelic sxperience w offer compared 1o non-ordinary formos of
sopsciotsness such ax those experienced in meditntion, mystical experiences. and rear-death
sxperiences. The phepomenin of ego dissolution s often desaribed as a kev fratuwe of the
peychedelic experience. Examples chude:

e LS {Lveergic acid digthylamids, aka. acid) is made fom a substance fund i
ergot, which is a fungus thet nfects rve

= Psilovin iy 8 nanwally occuariug substance found i pstlooybin mushooms and is
found 1w reany perts of the warld,

#  NMescaline 5 derived from the Mexican peyoie and San Pedro cactus and prodhices

simpilar effects o LD,

& DMT (Dimethyviryptamine) is stractwally strotlar to patlocin, an altkaloid fovad in
peilocybin mushrooms, It can be syuthesized 1w the laboratory but is also a natueally
pocurring component of severs! plants,

& DOM is 8 rosiuber of the DOx fapuly of comppounds which ars known o thetr high
potency, long daration, and mixture of psychedelic and stimulan effects,

& 20-B {4-Rrosno-2 S-Hoethoxvpbenetiivlamine} i a pvcchedtsih diug first

thestzed in 19740 2C-B is considered buth a pevehedelic and 2 1oid entactoganic,
“Emactogen’ means ‘fonching within and 8 a tenmn used by pevehiatrists to classidy
MOMA and related diugs.

#  Pavoie {Lophophors williameid) is the wost well-kuowr snd potent pyyvehedelie
cactns, siihongh the smallest and slowest growing. Tnstesd of growing wpward o form

a coliuny, I grows as uttons” bow o the growad. X has beap used by Native

Awmericans for over SO0 vems



(%2}

G

28

25

3¢

WO 2021/138564 PCT/US2020/067677

e 25.-NBEOMs (Nunethoxybenzyl) is the name for a series of diugs that have
psychedelios effects. Reparts indivate that there are 3 munbher of different versions of

NROMe svatlable — all with differing effecis.

&  Eoy {alternatively known as Molly or MDMAY s 3,4~
metivlsnedioxymethamphetaroine. ¥ s a labaatwyv-made drug thet provhicss a

Tugh” simtlay o the sthnnianis called amphetamines. I also produces psvchedelic
effects, sinilar fo the hallocinogens mescaline and TLED.

The terps “unit dosage” o “unlt dosage form” reters to an oral dissolvable Ghn sized 1o
the sppropriate dimension, such that the individual 8lm containg a desived mmoun of setive
mgredient. Prioy fo sizing {0 the appropriste dimension (erely providing the nux dmagt‘.
forrny, the dissolvabile filim can exist in either the nawound form (e g, sheet) or i the wound
fiwn fe.g., bull vally

The term “plasticizer” refiers 1o a subslance that, when added fo polymeris). they
make the polymeer more pliable and softer, epbancing the Hexibility and plasticity of the fihns
while reducing the brittlensss. The plasticizer 15 belioved to permesnte the polymer strseture,
disrapting tdermolecidar hyvdrogen bonding, and permanentdy nwers intermolecudar

affractions. Plasticis

an be naed o allow nitisl Ghn fomuing, 1o reduce the brutdeness, sud
wnprove e procsssabiiity and Hexibility of the resuiting film, thersby svoding cracidng,

- X

2. during the curing proosss. Suitabls plasticizars include, e.g., zlveetin, water,
pobvethyiene ghveol, honey, propyiene glyeol, monoacen, macetin, sty citrste, sovbiiol,
i, 3-butapediol, D-glucono-| S-lactone, diethviene glveol, castor odl, and congbinations
tharent
As used heretn, the term “antimicrobial azent’ refirs 10 an agent that kills
FHORGOTEARIsmS o stops telr growth.

Ax nsed herein, the term “seif-snmulsd o the ability of an dissadvatle film

dasortbed heredn, & form ap enmilviogy after coniact with an oral roncosal surfacs (e, whsn
{R.E
placed in the oval cavii‘y}.v for oral (PO} administoation, buceal adodnisiration, sablingual

adipiistration, orderal adoinixtration. or gingival adingstration. The epnslsioas can be

formed, e.g., . 8G, 80, or 3D seconds after conttact with an oral mucosal swface.

As used herein, the term “subject” refers fo Hving organisams such as humans, dogs,
cats, and other manunals, Adnunisiration of the wedicaments inchded i the oval disschvable
Hhaw of the present ipvention ot b carried out at dosages and for periods of tine effective

fiy the raatoent of the xablect, In sops embodiments, the sulgent ix 3 Tonan, Unless
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otherwise apecified, the human subject can be 3 male or fomale, and can fether be an adudy,
adodescent, child, toddier, ov infant,

The term “particle-size distribution” or "PSIY vefers to a Ust of values or a
mathemsatical Bucrion that defines the relative sypount, xpua‘h by oass, of particles present

according o size. For exmaple, the mass-mediar-diamater (WL {exm

350, 496G, ot} vefers to the log-normal distribution wmaes median disroeter. The MM is

constderad & be the avemge panticle dlameier by mass. The particle sive distribution can be

ohtained with a Malvern Mastersizer,
Particle size Drstribation DHO (v A1 s also written ax X0, DO D X{Q 1L B

e particle dianieter corresponding to 10%: comudative {from O 1o 100% ) wndersize

represenis

¥

particle size distnibation. T other words, i particle size 1310 is 7 8umy, then 10% ofthe

particles in the testad sanple are smaller than 7.8 micrometey, g the perventags of particles

54

sutalier than 7.8 micrometsr is 18%. D10 ix a typioal point in particle size diswribution
sualvsis. DIG s also divided fufe IWIG, D10 and Dol Dvl0 means volame DIO, wheress
Dl 1S roses D10 and Dol s munber D
Particle size Dustribution DSG {or AS6Y is also written ax X580, IG5y e X{G 31 &t

ropresens the particle dameter corresponding fo 58 cumdatve (from O 1o 100%6} wndersize

particle size dismibatton. In other words, i particle size 1350 18 7 8umy, then 36% ofthe
particles in the testad sample are smaller than 7.8 micrometer, or the perventags of particles

uralier than 7.8 micrometer 18 S0%. D50 ix a typieal point in particle size distiibution

suabysis, DA s also divided info D0, T30 and DnS0. Dvd0 weans volame DG, wheress
Drf0 iy mass D0 and D0 is muenber D30,

Particle size Dustribution DO (r 494 1o also written a3 X0, IO w X{G 5L &
represenis the particle diameter corresponding to 90%: cumudative (from $o 1006%) wndersize
pariicle size disiribution. Tn other words, pamd size D% is 7.8umy, then 90% ofihe
particlex in the tested saraple are smaller than 7.8 micronreter, or the percentags of particlex
sutalier than 7.8 micromietsr s 90%. D28 ix 2 typical point in particle size distribution
suabvsis, DO is also divided into InOG, T80 and DnB0. w90 wmeans volame DG, wheress
DB iy mass D00 and Do 1s mumbey D90,

As uxed beredn, the term “pwcous memiwane” {and redated “ronwose” and “pricosal
suwrface”™) reflrs fo a menibrans that Hnes various cavities fnthe body or covers those siwfaces.
f conaists of one or more layers of epithelial cells overlying a layer of looss connective
thwsue. It is mostly of endodernsal origin aud 15 conthaous with the sk af various body

spenings such as the evag, ears, mpnvdde the nose, hnside the mowh, bip, vaging, the uretlyal

28
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opening sad the saus. Some wacous membranes secrete mucus, a hick proteciive Huid, The

o

fanctiosy of the msivhrape is & stop pathozens apd dirt from emering e body apd & prevent

&y

bodily tissues from becoming debvdrated. Macosal ssufaces specificslly include, ez, oval
mmcosa, fongne, vaginsl mmeosa, nasal mueoss, and the anal conal,

Ax usad hereln, the term “toansimucosal,” a5 used Beretyy, refers 1o any rouvte of
adpuntstration via a mowcosal mrentbrane or smucosal sueface. Exaraples include, but ave not

13

findted to, bucesl, sublingual, sasal, veginal, and v

As nsed heveln, the term “buccal sdminisiration” refers to a topicsl rowe of
adrpistration by wiieh & divg beld or applied i the buces] aves (in the cheek) diffisces
through the oral mmcosa (Ueanes widch line the wmonth) and enters divectly into the
bloodstream. Buccal sdminitsivation may provide better Moavatlalility of some dmgs snd g
more rapid omset of action ciyapared & oral adimimisivativg: because the medication does not
pass through the digestive syytem and thereby avoids st pass roetabolism, Livey and GI
toxiciiies may also be svoided.

Ax nsed heveln, the term “buccal spage” {also termed the buccinator space) refersic g
fascial space of the head and peck {sounetirnes also tenmed fascial Hsxue spaces or Haxue
spaces). I is a poteniial space in the chieek and 15 paired on each side. The buces! space 1s
superficial 1o the buccinator muscle and deep fo the platysmas wuscle anvd the skin, The bacesd
space is part of the subcutaneous space, which is continuous fromm head 1o foe

As usad hereln, the terp “oral cavity™ gr “mmowth™ or “huccal cavity™ vefers {o the
opening throagh which meny aniinsls ke in food and issuwe vogal soands. 1 s also the cavity
fving at the apper end of the shiwendary canal, bowmded ovthe ouraide by the lips and nside
by the pharvax and contatning in higher vertebrates the tongue and teath. In nuonan anatonty,
the montli is the first portion of the slimentsry canal that recetves food and produces saliva.
The oral naeoss 18 the mocows membrane epithelian Huing the inside of the mcuth. The
mouth consints of fwo regions, the vestibule and the nral cavity proper. The mouth. normally
moist, is Hned with a8 nwicous memlwans, and contains the texth. The bipy mark the frapsition

from pwmcous membrane © skin, wiuch covers mosl of the body.

3

Agnsed hievein, the term “oral nmcoss” refers 1o the nmcons membrane hining the
nside of the mouth and consists of stpatified squampons epithelimy fermed oral epithelivm and
an wnderlying connective Hesue enmed lomina propria. Ural omcosa can be divided into tuee
mai categories based on function aud lustology: €1 Masticatory muwesa, Keratinived

stratifiad squamons spitheliten, found on the dovvam of the tongie, hard palats and attached

zingiva: {2} Lining mucosa, nonkeratinized sivatified squamons epitheliwyn, fnind abnoxt

27
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e

everywhere else in the oval cavity, including ther (s} Buccal nuwooss sefers to the mside thung

of the chesky and Hoor of the mouth and ix part of the lning mucosa; (1) Labial mucosa

ts 10 the tuside Hoing of te lips and is part ofihe lning mwcoss! andd () Alveckar nricosa

<

refers 1o the hning between the buccal aud lalval nurcosse. It is g brighier red, smooth and

shiny with pwany blosod vessels, and ix ot conrrected to unnderiving tisene by rete pe

&

coand (3

Specialirad mucosa, specifically m the regions of the tasts buds on Bngual papilles on the
dovasl surthce of the tongoee that contains neyve endings fiw geveral sensory reception and
faste perception.

As usedd heredn, the term “oral nmicosal surface” refers to a surface of the oral iwosa.

As used berein, the ferm “sublingus! administoation,” from the Lannm for "under the

il et

tongue,” refers 1o the pharmacologioal route of sdminisiration by which substances diffuse

ity the bosd dwough tissues under the topgs, When a dowg coanes i contact with the
mucoss membrane beneath the tongue, it s absorbed. Because the connsctive tiveue beneath

the epithelhan cordains a profusion of capillsries, the substance then diffuses info thewm and

&

enters the venous circulation. In conirast, anbatances absorbed i the imfestines ave subject fo

first-pass metabolism o the ver before entering the genseal ciroulation. Sublingual

adinstration hes cortain advs

it

es over otal adnunisiration. Being wore divent, itis ofen

faster, and i ensures that the substance will visk degradation culy by salivary enzywoes before
sntering te bloodetream, whereas ooally admimstered drugs roust survive passage through

the boxtile snvironment of the gastrointastinal tract, which risks degrading theny, by efther

stomach acid ot bide, or by enmymies such as moncsmine oxidase { e, after
sheorpiion from tie gastioiniestinal fract, sach drugs mvst pass 1o the bver, where they may
be extenstvely alterad: s 1o kunown as the Gest pass effect of drug pretabolism, Paue to the
digestive activity of the stomach and infestines, the oral ronte is vosuiiable for cortin
substanees,

As usad hierein, the term “gingival adounistration” refers & the pharmacological route
of gdiinistration by which substances diffuse bnto the blood thyough Hesues in the guoss. The
gmuns or gingiva {phaal gingivae), cousist of the nricosal dssue that ey over the mendible
snd waxitla inside the woath,

As used beredn, the tenm “orteral adiphistration” vefers (0 8 divg adimistvation via
the lnwnan gastrointestinal trach, Bxteral administration wvobves the esophagus, stonachy, and
stnall and large intestines (L., the gestroirgestnal fract). Methods of sdounisiration clade
oral and ractal. Bateral admbmistrationy may be dhivided nto three different categrvies,

depending on the entrance pobyt nto the I tract aral {by pumsth), zastric {tyough G

Q
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stomachy, and rectal {from the rectum). {Gasinic inroduciion mvoelves thie wse of a tube
through the nasal passage {MHGF tube) or a wbe in e helly leading divectly to the stupach

¥

stystion wsnally nvobves rectal suppostiories.) Enteral medications

{PEG be). Rectal admi

come in vartons forms, ncluding, e.g., ablets to swallow, chew or disaolve fnowater; capaules

and chewable capeules {with a coating that dissolves in tha stomach or bowel to release the

wal soluble fils, tineralease or sustaiped-relesse tablets and capsules

medication there},

asmetic delivery sy

{which relesse the medication gradnsl

SN, POW dars o f"s"‘mxie& sud

fsguid medications oF Syrapsa.

As used berein, the term “oral admimistiatiny”™ or “PO” refers 1o 3 routs of
adipinstration where a substance is taken through thie month. Many medications are taken
orally becmase they are iended to bave a sysienuc effect, reaching different parts of the
bady via the blondstres

Ax usad hereln, the term “rooisture contept” refers 6 the quantity of water coptalned

i g dissolvable Orm described berein. The nioisture content can encompass bound water and

nnbound water, Watsy content is expressed a8 g vatio, which canrange Bom O {completely
dryy & the value of the dissolvalide film's porosity at saturation. X cap be given on a
vohunelnie o mass {gravimetyic) basis, Typicaliy, the moisture oontent will be expressed as a
weight percent {e.g., 1 wi%).

Water content can be directly measwred using & drving oven, Other wethods that
detarmine waler corgent of a sample nchude chemiead Steations {for example the Karl Fischer
fitvation}, defernuning nsass loss on heating {perliaps in the presence of an et gas), or after

o Tha ¥

reaxe drving. The

o

Indess specifiad otherwise,

yor

Dean-Stark method s also commonly used.
e loss on drying (LODY method can e emplisved &3 calonlate the nysishwe content of a
dissolvabie filin deseribed hevein,

As used hevein, the ferm “disimegi‘a‘:ém_:“ vefers i g substance {e.g., matix of au oral

diserdvabde film) breaking vp or falling spart. The substance will lose cohesion or strength

b=

and can fragment info plecas. When placed in the prouth, the substance willb

"J"
P""
[
3
E
4]

saltva.

As nsed hevein, the term “bloavailability” refers 0 a subcategory of absorption snd is
the fractio (%) of mn adnuinistered drug that reaches the systentic cirenlation. When a
medication is administered nravenonsly, s bivavailability is 0%, However, when g
medication 1s admmnistered vig youtes other then intravenous, Bs bicavailabilily 1 generally
Tower than that of intravenous due to textinal sndothelinun absorption amd frst-pass

metabaiisn. Thereby, mathepiatically, bivavailability squals the patics of covnparing the avea

29
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under the plasnia drag concendration curve versis tme (AU for the axivavascalar
formulation fo the AUC for the intravasculay fononlation. AUC is wiilized beeause AUC i
proportional o the dose thet has entered the systemic civeulation.

Az vsed beretn, the term “dissolution”™ refiers 1o a sbstance {e.g. active ingredient oy
matrix of an oral dissolvable ik} dissolving ot being discolved. When placed in the mouth,
the substance will dissolve in saliva,

The term “effective amount” is used herein o geperstly inchade an smowt of active
ingredient present n the oral dissobvable flm, effective for weating or preventing & disease,
disorder, o condition bn 3 xubject, as desoribed hersin,

The term “teanng” with regard 1o a1 subject, refers fo nyroving at least one syngtom
of the subiect’s disense, disorder, or condition. Treating inchndes curing, npgroving, o at
ieact pactially amelivwating the diseass, disarder, or condition, or apy of the syoyoms
thereof

Agsnsed hevein, “phanpacokinetics,” sometimes abbveviated as "PR refars o a

branch of pharmacology dedicated to dotenmining the Ste of substancss sdministeredio s

Biving organism. It atteropts to analyrse chernioal metabolism and to discover the fate of a
chemical from the moment that it is administered up to the point ab widelt i s complately

]
ln

munated o the body. Phanpacokinenios is the study of how an organism sffects a drag,

£

whareas pharpwcodyparios (FLH is the study of ho

w the drug affects the cogamsm. Roth
together indhisnce dosing, heneflt, aud adverse effedts, as sean in PPT madels.

PK therefore refors fo the study of the aptake of drugs by the body, the
botransformation they undergo. the distribution of the dmgs aud thelr wetabolites w the

figsues, aud the elinination of the drugs and their mstabolites from the bady over a period of

fime.
The following are commoniy messuwad phanmacokinetic weties:
Pharmacekinetic metrkes

Characieristic Description
Dose Amoust of drug admuinistered,
Dosing iterval Time between drug dose adminisirations
Cmax The peak plasme concentration of & dug after administration,
Trax Tine fo reach O

b
]
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Ui "i‘he Iwest {rough) conceniraiion that s drag reaches ba
rext dose ¢ admindstared.

Yodume of distribution The apparant volune i which s ding is distetbuted (L2, the
paraneter relating drug concentvation in plasnia to drag swpount in
the bodyl

Comeentvation Apwant of drag in a given vohwoe of plasma.

Absorption balf e The thme vequired for the concentration of the dng to double s

svigivial vatag for oral and other exfravasoular rontes.

Absorption rate constsat ate at which a drng enters o the body fov oral aud other
ST

alar routss,

Eltpnation halflifs The thne regured for the conventeation of the diug to reach balf of
s original vahwe.

Flimination rate consiant | The rate at which a drug is remrved Bom the body.

Infhsion rate Kate of mnfueion requived to halapce elinunation.
Aveg under the cuave The integral of the conceptration-tinee cwrve {after 3 single dose or

i aiu-?&(ij staigd.

Ulearswice The vohune of plasma cleared of the drag per wat tme.

Bigavakability

-

canicatly available fraction of & diug.

Fhactuation Peak trough Huctation within ane dosing brterval &t steady state.

pe "

Ax usad hrereln, the term “subsirate” rafers o a Bass olject in which the shary s cured
sto. Cure ooated with the shury, the substiate typically proceeds dwough the drver where
the sy & a1 Jesst partially owred. Typieally, a roll of substrate is g\iau,\. in the urwinding

station and tenston is applied to the hne. Any suitsble subsirate can be used, sweliss, e g,

Polysthviene Terephthalate (PET) ar siliconized paper. PET ix a thermoplastic polvnast rexin

of the poly

sier famiby naed as the substrste when coating and drving the prodact 11
siliconized paper is g stable. relesse paper manufietored with two sides of polvethylene aad
soated with sificon polviner ot oue side tred as the substrate when coating apd diving the
product,

As nsed hevein, he term “vuring” refers fo the chemical process that produces a
dissolvabie film (a8 descntbed borein) from a shayy {also described bereind). The process can
be carrted ottt by remnoving solvent (water}, by foughening ot hardening of podvmer praterial
present in the shovy, by cross-Hinking the polymer chialns, et The term onving csn be used fo

» whers starting from g Banid {or sem-solid) solution (e g, shwyvh a
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solid product {a.g.. dissolvabie filin} is obtamed. Caring can be nitsted by heat, radiation,

ecivon beams, of chemical additives, To quote from IWPRACT curing “roight or might not

w0
ey

reqpive nuxing with a chendeal conng agent.” IUPAL, Comperndinm of Chienueal

Terminology, 2nd ed. {the “Gold Rook™. Compiled by A D, McNapght and A, Witkinson.
Blackowell Scisptiflc Publications, Cxfad (1997}, Culing version (2019} creatad by 5.1
Chiallc. ISBN (267

i} cuving induced by chenves! additives {also called owving sgents, hardeners) and (i) onving

5.8, Iittp

3 3
oh.0rg 13,133

o

irt 3he absenes of sddittves. An intermediate case fvobves § mixture of resin and additives
that requires external stinmdux (iglt, beat, radiation) to induce curing,

pury

As used he Q%‘i the jarm “mcoadbesive AFCHY T IRINTS i

o a substancs that, apon
contact with g mucosst swwfce {eg., oml cavity), will adhere therein. The mucondbesive

agent, when placed i the oral cavity in contact with the mucosa therein, will adbere to tha
mucesa, The mwoadiiedve agent permils 3 close and axtended contact of the connposition of
the oral dissolvshle Oy with the mueosal surlace of the sabject, by promoting adbierence of
the composition o the mucosa, and Hoiliating the release of the gonive ingredient from the

commpositiont. The mucoadhesive agent can be a podyoreric componad, such ay a ceflulose

tive Dt i can be alse s natiral gum, slgiuate, pecnn, or such similar polyvmer. The
concemiation of the macoadhiesive agent omr be adjusted © vary the length of time that the
film adberes to the mucosa o to vary the adbesive forces peperated between the film and
macosa, Mucoadhasive agents include, e.g., carboxvmethyl cefhilose {CMO), carboxymetiyd
cellaioss sodinn: ({OMU-Na), polyvinyt alechol, polyvinyd pyrrolidous {povidone), sodinm
siginate, methyl cellvdose, hydroxy! propyl cellolose, hydvoxypropvlmethyl oo Uué@s&z,
polvetiviene glveols, cmbopol, polyearbophil. carboxyvinyd copobvimers, propyiene glyool

algingte, alginic acid, methy! methacrviste copolymers, agacanih gun, guar gum, karaya

gunt, efftvlene viuyl acetate, dirnenthvipolysiloxanes, polyvoxyalinvlene block copolymers,

pactin, chitosan, carageenan. xanthan gum, gellan mun. gan Arabic, loenst bean g, and

hvdroxysthylmathacrviate copolymers.

As nsed hevein, the term "hinder™ refers o a substance, typically a polymer, used o
hold the ingredients fogether. Binders enswwe that the oval dissolvable Shms can be formed
with the vequisite mechanical strength. The bindets also provide the requisits volume (o low
anoumi of active present in dissobvable filins. The presence of the binder also foilivates the
formation of the curad film. As such, the binder tichudes those substances, whiach when
present 1p the cast shury and upon cuning, will effectivaly provide for a awved film. The
binder may also be referred to as & “8hm forming agent.” or more specifloally & "film fivroing

Qe

3z



(%2}

o
9]

WO 2021/138564 PCT/US2020/067677

pobymer” when it iy a polymer. The polymer can be a patunal polymer or & syathelic polymer,
Nanwal polvmers include, eg., pullalan, sodiua alginate (N2 algnate), pectin, gelatin,
chitosan, and maliodexirin, Synthenic pobvmers inchude, e g, livdvorpropyt celldose (HPCY,
hvdroxpropy! mathovicelnlose (HPMO), cavboxvmethyt celidose {OMOY, sodbun
sarboxvethvicelindose (OMC-Naj, microcrvstaliine celhilose (RCC), polyvinyl alcohol
FY

Kolicos

1 pobvethvlene oxide (PEO), polyvinyipvrralidone {PVP) and Kollicoat®: {eg
S IR).

-

& Protect o Kollicos

Agnsed hevein, e tevm “filler™ or “budking agent™ refbr 1o substances that add bulk

& the pharmacentical dosage fonm, pwking very sipall active agredient components saxy for

consumer i take. Fillers are added 1o pharmaceontical dosage form o help with the

mapufactunng and stabilization of these products. Fillers bind and stabilize the dosage form
They di pot alter or inipact the effectivenses of the active pharmacentical mpredient (AP
Exarnples include: lactose, glucose, phud cethilose, mivrourystailine caflidose (MCCY, and
caichun carbonate.

iva stmdating agerd” o &

As nzed herein, the texm ™

substaice capable of tnoreasing the production of saltve, theraby lncreacing salivary flow
rate. Soitable salive stinndating sgents nchude organic scids {e.g.. ascorbic acid and malic

acidy, parssympathomimesic drugs {e.g., choline esters such as pilocarpine hydrochlonide and

T

¥

vholinesterase inhibitors), physostignuine, and other substances {e.g., xyiitod, xylolsoebitol,
and nicofinamids).

As nsed hevein, the term “aabiliving sud Wickening agent’” ov “gelling agont” refers to
substances smploved fo improve the viseosity and COBSiS?EE‘I)‘L‘}‘ of the shury before casting.
Active ingredient content wuformity is often a requirsment for all dosage forms, particniarly

et
by

those containing ow dose highly potent active ingredioms. To miguely meet this
regquirenend, oval dissolvable film formaslstions can contain unifonm dispersions of active
ingredient throughownt the whols mamsfachwing process. Examples of stabilizing and
thickening ageots inchude, e g, algiic ackd, sndivm alginate, potassimy alginate, ammoninm
siginaie, calehun algingte, agar, carrsgeenan, locust bagt guun, peiin, and gelaiin,

Az nsed hieveln, the term "Havoring agent” refers 1o 3 substance weed to tnpat a
Hflavor, 2.z to unprove the ativactivensss and acceptance by the subject. The basic taste
sensaiions arg salty, sweel, bitter, sowe, and wnant, Flavors may be chiosen fron natnral and
syuthetic flavoriugs. An thusiranve List of such agents mclades volatile oils, synthetic flaver

oily, flavoring aroynatics, oils, Houids, sleggesins of extracts derived frope plants, leaves,

Howers, fuits, stenss and coptbinations theveof, The Havoring agent can include, g, fwe or

19
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nroee of honey, sruse, cherwy, DU, pOppernunt, spear

i, menthol, levomenthel, waterming,

gingermint, lenwaigrass, cardarnom, sage, cipnaoon, gingsr, allspice, clove, eugepol, orange.

winiergreen, lemon, e, tangetine, ginger, and motmeg. The Havoring agent o be availshle

as a solid {e g powder). a8 8 Hguid {e.g., oif}, or 8 combination thereof,
Ax usad hrergdn, the tero “taste macking azent” refers to a substance ueed o mask the

unpleasant taate of 2 subatance present in the forpmiation, to improve the atractiveness and

secepiance by the subject. For exsinple, the taste masking agent oo reflr o g substanee used

1o mask the bitter taste of the soiive mgrediont, With the orgl dissolvable filis described

herein, the fasts masking agent can include, e.g., af least one of honey, anisg, mint,

peppemng, CIHDANon, agia sweal, oitrns, and fud {e.g., cherry). In addition 0 mparting 8

=

fgvor, the Hevoring agend can optioually also niask the taste of suy napleasant ov hitter

e

fasting substances {e.g., the active ngredient} presant in the oral dissodvabie Bl Insuch

smbodhments, the sarpe substance can serve ax both a flavoring agent awd a faste vasking

Ax nsed heveln, the term “roloving agent,” “colorant,” o “plgmend” refars toa

im{‘&ﬁ # G 0501 e.g., o ﬂﬁpi ove the 6 Sppearance aua ¥ atfractivene:

fed

subject. Color consistency can be significany, as ¥ allows sgey identification of & medicstion

to the subject. Farthermore, oolors offen improve the sesthetic ook and foel of medications.

By icreasing these orgapoieptic properties, a sulyjert iy moors likely fo adhere to thery
sciieduie amd therapentic shiectives will also have a better sutcosme for the subject.

As nsed hevein, the term “release modifier” refers 1o s substance enyloved fo modify
the relesse of active ingrediend from the oval dissolvable Shin andior 1o wodity the absorption
of active ipgradient when administeved fo the subjact. The wodifled diug releass can be
comtmasted fo an omediate release (IR, and inchudes, e.g., au extended release (R} ox
delayed release (DR}

Ax nsed herely, the terps “adjuvant” refers to g substance {e g, pharmacoiogieal w
wnanoiogival agent} hat odifies (2., iersases) the effect or efficacy of tha activ
ingredient,

As nsed hevein, the term Trwestener” of Vsweelening ageat” refors © a substanes tha

provides a sweet taxtz. The eweetengy van be natieal or antificial. Sutable sweetsners mchude

-4
4

sugars {2.g., glncose, com swnp, Bucioss, and sucrose) as well gs sugar sabstitntes {eg.,

honey, honey granules, sspartame, neotame, acesaifume potassinm: (Ace-K ), sscchari,

soditn saccharine, advantame, sicralose, monk fiwit exiract (ngrosides), stevia,

rebaudioside A, soebitol, xovlitel, and lactitod}.
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As nsed hevein, the term Tsohuibilizer & emulsifier” or “emulsifier” vefrs o a
bstance capable of forming or promoting an emnulsion. In partioular reference & the opal
dissolvable filtos described herein. the enntdsiSiey promotes the sepsration of phases {e.g..
aqneons and Hpids), while aliwing theos © be mixed. Suitable eonlsifiars elude, e.g..
Polysorbate 8C, ghveerin, propylene glveol, and polvethiviene ghveol
The tero “epmision” refers o a mixtiwe of two or more Higumids that ave norreally
innascible Gummixable or voblendsbie) raving o Hgudd-Ypiid phase separation. Two hgoids
can formy different types of ennilsions. As an exanple, oif sud water can form, st an ofl-n-
watey enidiony, in which the ol ix the dispersed phase, and water v the conthmous phase.
Secound, they can fonn a water-in-0il ennalston, i which water is the dispersed phase and od
1s the continuous phase. Multiple ennddsions are also possible, including 8 “water-i-otl-in-
water™ enniisiogy and an “oil-in-water-in-oil” erpulsion. Emudsions. baing Hguids, do not
sxbildt & static nternal structuve. The droplets dispersed tn the continuois phass (somethmes
referred to as the “dispersion medinm™) sre usually assuned o be statistcally distributed o
produce wughly spherical droplets, When molecules are ovdered dwing higuud-hypid phase
separation, they Ly Hauid crvstals vather than emnulsions. Lipids, ueed by all iving

orgaisms, sre one example of molecnles able o form culiery emdsions {e.g., spherical

o

micelles; Lipoproteing) or Hgwd orvetals (Iipid bilaver menbranes).

3 o~

The droplets niay be armorphonss, Hauideorstailing, or any piixture therest. Tha
drameters of the droplets consHituting the dispersed phiase usually vange from approximataly
10 nm io 160 g be., the droplets may exceed the wsual size Houts for colloidal pmticles. An
ermision iy termed sn oilfwater {o/w) emudsion if the dispersed phase 1s an orgne matedial
aud the continuous phase is water o an aqueons solution and is tormed waterfotl (wio} if the
dispersed phase ia water or an agquecns soletion and the continuons phase iy an orgarie Hauid
{an "ol

Twor spectal classes of epmlsions — ricrosimdsions aud panoemulsions, with droplst

sizes below 10 wm ~ appear transhucent. This property s due to the fact that Hght waves arg

scatiared by the droplets only if thew sizes excead about one-guarier of the s
incident Hght. Since the visible spectram of hght is composed of wavelengihs between 350
aud 7S50 nanopeters (uo}, if the droplet sizes it e enwilsiog are below about 100w, the
ight can penetrate twongh the solsion withow being scatiered. Due to thely shntlarity in
appearance, ranshicent panoenmilsions aud microvmulsions sre fequently condused. Unlike
fransiucant pancenwmistons, which raquire specialized equipment to be prodused,

mivroerpulsions are spontaneously fomed by “solabilizing” ol nuwdecnlss with o mixkwe of

v

PCT/US2020/067677



(%2}

o
9]

WO 2021/138564 PCT/US2020/067677

surfsciants, co-suriaciants, and co-sobvents, The rerpared sarfsciant conceniration in s

prcrsennision is, however, several thmes higher than that in & translucent pancemulston, and

significantly ex

ceds the concentration of tie dispersed phase. Recanse of many andasunble
side-effecis cansed by murthotants, thair presence is dissdvantagsous or protabitive in many
applications. In addition, the staluhity of 8 microsnmsion is often essily comnpromized by

dabtico, by hieating, or by changing pH levels.

The term “hipid” refers 1o a group of nanwally conwring wolecules that inchude Sus,
waxes, sterols, fut-sohuble vitandns (such as vitsmins A, D) E| and X, monoglyveerides,
diglvcerides, trighvoerides, phospholipids, and others. L;md may also rafer to ethoxviated
atfy aloohols such as oloil- 10 and lavreth- 10 and wixtures of ethoxyiated mono and
dighveatides sach as PEG-16 macadanya glveendes and PEG-10 snuflower ghvesrides, The
sompounds ave hvdrophobic or amphiplihic sioall moleenies. The amphiphilic patare of some
tipids allows them o fuim stroctures such s vesicles, Hiposonies, ot membranes in an
sguecus environment, Biolpgical lipids ovigingte entively or i part from two distinet types of

¥

hiochenycal subunits or “hudlding-bocks™ Ketoaoy! and soprene grongs. Using this

apmoach, lipids may be divided indo cight categories: fatty actds, glvcerolipids,
ghyvearophiospholipids, splungolipids, sac *Emo%xpz s, and polvkendes {dertved from
condensation of ketosey! subunitsh: and stevol hipide sud prenol lipids {derived from
sondensation of oprene subunig}, Although the torm Hpd is srunetimes used a3 8 synonvin
fin fotx, faix ave a subgroup of Upide called tiglveerides. Lipids also encompass molecules
such as fatty scids aud their derteatives (uelnding -, di-, momogiveenides, and

H

arol. Suitahis

phosphioliptds), as well as other sterol-containing metaboiites
Iipids chude, eg., alonond odl) argan o3l avocads oil, capols off, caslienw ol castor off, cosoa
buatter, cocomy oil, oolza oil, comy oil, cotonseed oil, zrape seed ol havelnwt oil, hemp oil,
hydroxyiated lecithin, lecithin, Hoseed oil, wseadanua o, mangs butter, marala oil,
mongamgo it off, olive oil. palnt kerned odl, palo off, peaput ail, pacan o}, periila off, pie

it o, pistachio o, poppy sead o, puoipiin seed wil, rice tvan ofl, wafflower off, sexmme oil,

o

Shea Inttter, soyvbeau oil, sunflower oil, waingt oil, and watermuelou seed oil

As nsed hevein, the tevm "ragranee” {alterpatively known a5 an odorant Or syvins
coampounds) refers to a substance emploved to npart & decired spwell oy odor,

Az used beredn, the term “pH adiusting agent™ refers 10 a substance that, when added

o an agquecns solaiion {e.g.. starpy), will chauge te pH. For exnple, the pH adinsting

s

san be an acld, such that when added to an agueons solution {e.g., shary), it will degre

7

pH. Alternatively, the pH adjusy b 2 base, such that when added to an agueow:
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. sharyh, i will incresse the pH. The base can be an organic base {e.g. sodban

bicarbonate’ or inporganic base {e.g., sodiwy hyvdroxide), and the acid can ke at least ons of an

.. cifric acid, mabic acid,

morganic acid {e.g., Invdrochlonie ackd) audior an organic acid {ag
frtarie actd, o)

Ax used herein, the term “buffering agent” rafers to a weak acid or waak base used to

maintain the pIl {e.g. acidity or basicily) of & sodution {e g, shury) near & chosen value after

the addition of snother acid or base. That i3, the function of a baffering agent w10 prevent a
rapid chiangs in pH wher soids or basss sre added to the solation {e g, alwry). Butfering
azents have variable properfies——some ang more sohibde than othery some ave seidic while
others gre basic. The acid can me su organic acid, winerad acid, or eombination theves{
Likewisz, the base can we an organic base, morzanic base, or conbingtion thereof

The term “lebncant” or “glident” refers tov 2 substavce added o the frmulation {eg.,

—

sharry) to bnprove processing characteristics. For exaraple. the hibwicant can enhance flow of

the shury by reducing interparticuiase fhiction. Subiable lubricants inclede, o, magnesiva
stearate, caloium siearate, stearic acid, hydrogenaied vegstable sl {e.g.. Stevotey, Lubeitab,

aud Cutina}, mineral @, ;*u% cthylene glveol 40060000 (FEG). sodivm lavryl sulfhte (818},
sodiom lvahwonate, sucrose esiery, ghveery belienste (sielliestars), dimetliv] phihalate
diethy! plihalee, dibabyd phibalate, ribond citvate, trietyd citvate, acety] clivate, irisceting
droctyl adipate, diethyl adipate, &2-methvlethyly adipate, diliexy! adipate, partial fatty acid
auters of sugars, podvethylene glvend farty acid extars, polvethivlzne glveol fatty alcohol
ethers, polvethiviene glyeol sorbitan Sty scid esters, T-athoxy athanol, ethyl aloshol, propyt
sleohiol, butyl alcobol, pentyl alcoliol, hewyi slochol, hepivl aloohol, ooty slenhol, dibmyl
farfrate, castor oif, or auy coupbination theveod.

As wsed hevedr, the torm Vstabnlizer” refers 10 a substance eoployed o that is used
prevent degradation of any one of nore substances present i fhe shary sudfor ol

diseodvable Blon This would tnclude the active ingrediens as well ax apy of the inactive

pe

ingredients {fe.g., e:qcipiems or addditivesy

147

As nsed hevern, e term Tantoxidam” refems 1o a sabstance that mdubite or prevens
oxidation of auy oue of wore substances present in the shnvry snddor oval dissobeable film
This would tnclude the active ngredient as well ax any of the wmactive mgredients {e.g.,
sxcipiants or additives). Exanples of antoxidams tnclude, 2.z, sscorbic ackd {(vitamin O},
vianin A, e-tocopherol {(vitamin £), beta-carotene, gluiatvone, ubiguinol {coeuzyme Q) aud

seferum.
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As nsed hevein, the ferm “anti-tacking agent” amployed fo

prevent the formation of hunps {vaking) of powderad o ramilated matarialy, Uke of the anti-
tacking agent car result i the egse of Hlowvability of the solid powders used o v the

shuyy. Crystathne sobids often cake by formanion of Houid bridge and sobseguent fiwion of
mivrocrvetals. Amorphous materials can cake by zlass tansitions and changes in viscosity.
Polvauyphic phase trapsitions can abyo induce caking. Exanydes inchude, £z calonun
silicate, caleimn carhonate, and magnesitan carbomnatz.

As nsed heveln, the ferm “haaneciant” refers 1o 8 subatance used o keep the shary
ardior oral dissodvable flm motst. A iunectant atfracts and retatns the motstiwe in the ay

k]

dissobvable filwm’s

by vig shsorption, drawing the water vapor o or beneath the oral
surface. This s the opposite nse of a hvgroscopic materal wheve 1t is nsed a8 g destoonut used
to draw motsture away. Hmectants cm be used in oral dissalvatde filos & inerease the
solubiiity of active ingredients, wreasing the active ingredients” ability to penetrata a

mmeossl marface, or ity sonvity time. Examples inclnde, e.g., propylene glyeod, begyviene

ghyeol, ttvlene glyeol, aloe vera gol, alphs hydrowy acids {e.g., lactic acid), glvesyd
friacetate, and sugar aloobols or polvoels {e.g., glveersl, sorbitel, xvlitol, and maltitol}.

As used herein, the ferm “penneation enhancer” refors fo a substanee employved 1o
moresse the delivery the active ingredizat, when administered in vive (g, orally), soross the

desived body surface {e.g., oral muco

such a5 buceal, sublingual, mucoea, or gingival: or an
intestinal swrface), resulting i an increassd absorption of tha active ingredient.
As nsed hevein, thie term Vpreservaiive” refers o g substance that i sdded 1o provent

decomposition by nuorobisl growih or by undesivable chienucal changes. Sowe typical

presgrvatives wsed in phanmacentical formulations includs: antioxidms ke vitapin &,
vianun E, vitemin O, vitanin © palmitate, vetinyd palmitate, and selewony, the amdno acids

cystetne and methionine: ot scid and sodivm oiirate; syothetic proservattves hike the
parabens: piethyl paraben and propyl paraben. With the oral dissolvable Sms desertbed
hieretn, the preservative can brclude, 2.z, any one or mare of sodiun: benFoate, benroic acid,

soditan Dl

sodivnt sorbate, potassivay sorbate, and sscorbic anyd,
As nsed hevein, the ferm “oil” any nonpolar clienvcal substance that is 8 visgous

3 i

Diquid at aprhied remperanres and 13 both hydrophobic {dogs not mix with water, hiterally
“eenter feartnng™ ) and ipophulic (nuxes with other oils, Hieeally “fat loving™). Otls have a high
carbon and hydrogen cordent and are wsually fnmsable and swrfsce sonve. Most oils are
unsatirated Hptds that are hquid at roout temperatime. The generat definition of off includes

siagses of chepnical counpounds that vy be otherwiss wwelated in styuchure, proparties. and
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nses. Uily may be antal o vegetable w origin, and may be volatile or non-velstile. They are
typically nead for food fe.g., olive oil}.

As usad heretn, the torm “oil carvier” refere o sn oil, as described hersin, usefl as s
seivent.

As usad hereip, the terps “agueons lpud™ refers to a Houid thet pelades watsr,

vap that eniits convection haat

As usad lerein, the tarps “hot air sven” re

The term “convection heat™ refers to heat obainad by convection. "Crvection”
refors to the wansfer of heat from one place to another by the movement of fulds {e.g., gas,
such as aL‘f Convection s wsually the dopuinant form of heat wansfer in lguids and gases.

Althiough often disonssed 58 3 distinet method of heat transfer, convective hest twansfer

mvoives the contbined processss of ankuown condnction {hest diffision) and advection (et

transfer by bulk fhnd How} Two types of convective lieat ttw

sfer can be distinguishad: (1Y
free or patural convection and (2} fwced convection. The comvection heat employed in the
mathods of the present invention can nchude (1) free or panuwal convection andfor {2 forced
copvestion,

Free or patural convection ocowws when fhud motion is caused by buoyancy forces
that resalt from the density vanianons due o varistions of themmal enperstore o the had. In
the gheence of an infernal sowree, when the fluid s o comtact with a hot sarface, s nolecoles

separate and soatter, causing the thaid 1o be less dense. As & consequencs, the fhuid s
displaced while the conder fluld gets depser and the fhnd sinks. Thue, the hotter voltame
iransfors heat towards the cooler volame of thet Omid. Familisr examples gre the wpward flow
of ait due o a fre or Lot object and the chroulation of water i g pot that i heated from
below, In contrast, forced convection soenrs when a fhuid 1s forced to fow over the surtice
by an internal sowves such as Tans, by stirring, and pumips, of creating an anificially induced
convection aigrent.

The term “thivkpess” refers to the distance hetween opposite sides of the oral

diseodvable film The thickuses ix the spalieat of the three dimensione Jength, width, and

S &

ticknessy. The thickness of the filio oo be weasuwed by a nnorometer sorew gauge ov

calibrated digital Vernter Calipers. The tduckress can be evaluated a1 fve different locations

{Four covners and ong at centery apd in specific embodipents may be significant & ascertam
untformity it the thickness of the Hlny as this may be divectdy related © seowacy of doss

distribution i the il

The term “masy” refers {0 8 measxuremant of how much matter s i an olject. Magss
a vontbination of the total nunber of atoms, the density of the atomns, and the type of atosns i
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3

st obpect. Mass s wsually measured o grams {which is abbreviated as g) or nulligranws

{which s abbreviated as mg).

The e “drog load” or “load of sctive ingredient™ refzes 1o the awount of sctive
phanmacetical ingredient p}‘esem' in the oral dissobeable fn {or shary). For exanple, in
specific exnbodinents the aral dissobvable filp can have a Idgh dmg lad, such that the active
pharmacentical ingredient is present thersin in a relatively high amount {e.g.. above 33 wi%%
of the oval dssohable Him).

The tenm “densiy™ refers 1o the mass pev und volune of an object (g, wral
dissolvable film). Density s calonlated by dividing the mass of ap object by the vohume of
the object. The vohmie of an object can be stated g8 ubic centuneters or milliliars as both
are gquivalent.

The e “loss on drying (LODY refers o the lose of weight expressed as percentage
wiw pesutting from water andfor volatile matter that can be driven off nader specifiad

conditions from an object {e.g., oral dissolvable Slm). Inothds technigue, a ssmple of material

3

{e.g., vral dissolvable flm) iy weighed, heated o an oven for an appropriate period. eooled i

e dry atmosphere of a desicestor, and then reweighed. The difference bn weight is the loss

on drving (LOD). For exsnple, the oml dissolvshle fbm can hove a losy cn diving (LOD of

The term “tack” refors to the tenacily with which the qral dissolvable film adiieres t
an accessory {a piace of paper) that has been pragsad ot contact with the Bl
The ferm “ensile strengh” refors & the meximums stress applied to a point at which
the otal shissotvable film specimnen breaks. T s calonlatad by the sppliad load & mphwre
divided by the cross-sectional area of oral dissolvable film, as given B the equation below:
Tensile stwength = Load st fadlore x 100F o thuckpess » Filin width
The ter “percent elongaion” refors i the relative tucrease n mmomy in length spoen
application of stress. When stress %;pizﬁ& on a film sample, it zots stvetched. This ix
raferred & a3 stoain. Strain s basically the deforraation of filin before i gets broken due to
sivess, If can be weasured by using hounsfield untversal testing mechine. Generally,
elongation of the filn: increases as the plasticizer content increases. 1t is calowdated by the
foromuda:
% Blongation = Increass i Jength of filn ~ 10GToids! tength of film
The term “tear resisiance” refers to the resistance winch g film offery when soine load

or forve 15 applisd on the Bl spechuien. Specifically, # ik the waxinmnn fores required & teay
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N

the specunen. The load mamiy apphed can be of a very fow rate (2

51 nunanin), The woi
of tear rexistance ix Nawion or pounds-fivee,

The e “Young's modiius™ or “elastic modolus” refers 1o the measure of stitfhess
of a dissolvable film, B is vepresented sa the vatio of applied sivess over sivain in the region of

slactic daformation as follows

Young's modulus = Slope » 100/Filo thickness » Crosx hiead speed
Hard and brittle aivips demonsivate a lugh tenstle airength and Young s modudns with small
elongation.

The term “folding endurance” refers to munber of tines the flm can be folded
without breaking or withont sny visible arack. Folding endorance gives the beiitleness of a
. The nethod follmved o determing sndurance value s that the il spectimen s
repeatadly folded at the »ame place wtd i bresks, or a visible crack ix chserved. The munber
of thes the film is folded without breaking v without any visthde crack is the caloulated

folding eadursnce value.

The term “drug content aniformiy.” “woiformty of dosags ywtt” o “CU7 vefors to the
dezree of unifornsty in the smount of drig substance among dosage wts, and unlees
otherwise spenifiad, s set forth I USPE-NT Genesal Chapler <205 Uniformity of Dosage
s

The manufacture of orally dissolving fils can be carried put by various methods

£

NPTy

sl as: €1} easting {e.g., solvent casting o xerpbsolid casty

extrasion of sohd dtspamon‘ and {3} rolling. These wethods of mamdhctuning ol

3.

disaohvable flms are gensvally well-knoren to the shilled artizsns. See, eg . "Manudacnwing

¥

Techniques of Orally Dissolving Films " Pharmacensicnl Technelogy, Voliune 35, Issue }

{Fan 02, 201 1) "Current Advances in Drug Delivery Through Fast DissolvingDisiniegrsting

Dosage Forms,” Vikas Anand Saharan, pp. 318-335 :\39} {3617y A shortreview on A novel

approach i oral fast diesolving drag debivery system and thelr patents,” M. Siddigs, G

Garg, PR Sharma, ddv. il Res, § {3411, pp. 291-363; "Orally disintegrating films: &
modern expansion in deag deﬁve}}-‘ @}?stmx_.“‘ Hran et al, Sauefi Pharmacendical Journal,
Vohane 24, Issue 5, pp. 337-546 (Septamber 2016), "Development and characterization of
pharmacokinetic patmmeters of iést-ﬂissahrmg fibms contatning levocetivizing, " TER.

£

o Sof. Pharm., {8

Chondhary, VAL Paiel, VLKL Chhalotiva, H V. Patel, AJ Rundaw
{2013y, pp. 7792787 “Urally disimiegrating proparations, recent advanceament in fonnalaiion
and techuclogy,” ROR. Thekwy, DS, Ratbors, S NMarwal, J Drug Defiv, Therap,, 2 (Y2012}

pp. 87-94; "Devalopment of innovative orally fast disintegrating fikin dosage fvms &

41
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eview.” B Panda, M8 Dey, MER. Rao It S Phasws, 5ol Nanotechnol., 5 Q30121 pp.
16681674,

Across muliiple embodiments, substances present in the orally disaghvable Blmare
characterized by the amonnt of sabatance present thevein. The substance can be the active
phanmacentical ingredient{s} and'tr any one or powe of the excipients. Unless expreasly

statad otharwise, the arpount of subsiance ased op au anhvdrons film {e.g.,

an ovally dissolvable film containing no water). A potable exception is the smount of water

{moisnire) presant i the dissolvable film § 1y of dlastration, reference s wade o the
product ilinsirated in the table below (amounts calcuiated £ 10 strips batoh ). A dissolvabde
Hilin can e prepaved frowm a shuy, o whischs su sotive ingredient (URD isolate) is prasent in
SO mg per 230382 mig strip {21.66 wi.9%). This can be caloudated as follows:

ynss sctive ingadient {mg)

SEm ¢ rven P P P
_ g 100 = £ 100=0.2165 =21 56 wi.%
maes dry weight o gl 230.82 mg

To ovder o sevive gt this caleudation, the water is not included in the mass of the dey weight
{anlrvdrous) sivip. This 15 contrasted with the shurry, In which active mgredient {CRD solate}
is prasent in 6.5 wi %, In anrving at thic caloulation. the water i included in the piase of the
sharry. Tias ¢an be calevlated as follows:

mass autive ingedisnt S0 mg

o) x 100 = x ¥

mass gl stpovy {mgh THRE Mg

%

The mass of the shory (789 4 mg) is obtamed from the anwount {mase) of the dvy weight

{suhydrous) strip (230,82 wgh phis the avwnt {mase) of the puctiied water addad to te
shorry {S35.5% pig}).
Matevial Function Amount B WIW Amonnt (g} | 3% WW
{mgy Sivdp Dry 168 Sirip Sharyy
CBD Isclate Active G 2166 06 G506
ngredient
Tweep 20 Hydrophilie | 28 1083 2538 3328
Swurfactng
Span 80 Lipophilic 3 237 .50 S
Swefuctant
Propylene Lipophilic 38 21.66 504 &.50
Glyeol Surfactant/
Momcapryviate Sotvent &y
APY
Flavors
Suecralose Syvevtener 1573 {158 .16 4.26
LTSBNE
At Flavow Flavor 7288 316 0.73 083
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Filg Forwing Svelem
Modified Food | Film Former | 36233 : 5.62 7.31
Starch Polymer
Pullulan Fils Forprer | 20.03 8.68 200 260
Polyvroer
Ghyeartn 897 Plasticizer 15.35 6.74 1535 202
UAP
Fotassiinn Argimicrobial | 81 .04 .01 .61
Sorbate
Yellow § Coloting £.03 HRIH .00 G600
Rad 40 Codoring 0.4015 $.81 .00 460
Agent
Punified Water® | NeA 33858 8388 T80
TOTAL | 23082 100 7654 10000
*Parified Water ammoun can be
arustad as per peed. ¥ i not paxt
of dey weight steip bralation.

As used beredn, the term “glveeryl monocaprviate” refers to the substance having the

TIBAC nome 1 3-dibyvdroxypropan-2-v1 octanoste; TAS Number 4228-48-21 ¢

34 and molay maass 21828 gomol-1, When present in an oral dissolvehle film
described berein, the ghveery! monocapryviate cap function at least ax 2 lipophilic or
fvdrophobic surthctant.

Agnsed hevein, the tenm “propylene ghreol monocapryiate” refers o the substance
baving the IPAC e Z-hvdroxypropyd octanoate; CAS Nunpber 33724361 68332-78-6;

chapical forn

>3 andd prodar mass 202.29 g-mol-1. Whan present in an oral

dissolvable filn desenibed hevein, the propvlens glvest mongcaprylate can fanction at least as
a Hpophilic or hydrophobic suafactsnt

Ax used heretn, the term “ghyceryl monoaieate™ refirs to the substancs having the
TUPAC pame 2.3 -dilyvdvoxypropyl (J-octadec-O-enoate CAS Namber 1H1-03-5, 25496-71-
4, STTOL-37-0, 372340-82-8; chemical Bmnula CoiHaeQO4 and molar mass 3368 gmel-LL
When pressnt in an oral dissolvable fiko described hevein. the glvoervl rnonnoleate can
fanctiosy at least as 8 Hpophills o hydrophobic swfactant.

As used berein, the ferm “propylene glycol nonoloueaie” refers o the substance
having the TUPAC name 2-hydroxypropyl dodecanoate CAS Wumnber 142-35-2 271847470

shemical fuvonis £sHaeC: and molay mass 2384 grownd-1, When present in an oral

e
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caeribad bevein, the propyilens glveol monolavrste can flmotion st least as a

hipophitic or hyvdrophobic smrfactant.

o) i ¢ ¥

As used hevein, the term “glveeryl caprylate/ caprate” rafers to the snbatance having

the TUPAC name 11-(3 3-dihywdoypropoxyesrhonvliheptadecancate, UAS MNombey 73308

£1-3; chepuical foromda CoiHaniDs! and preday mass 3875 g-mol-1. Whan present in an oval
diseodvable Bl deseribed beredn, the glvearyl caprviate’ caprate can function at lsaxt a8 &
fspoplulic or hvdropliobic surfactant,

As vaed hevein, the term Vghvoaryl monokinoleste” refers woihe substance having the

TOPAC name 2 3-dibydrexvpropyl (8, 128 -octadeca-2, 1 2iencate] ©AS Mumbey 22377-28-
: chemest formads CanHasDs and molar mass 35452 grmol—1, When prosent m an orsl
dissolvable filin deseribed hevein, the glyceryl monolineieats can fonction at least as g

Hipophilic or bydraphobic surfactant.
Ax nsed herein, the term “sorhitan rooncoleate (Span 80Y refers to the substance
haviug the BIPAC name {TRFFI-[28.3R 45)-3 4-dilyvdroxyoxeln-2-vi]-2-hydronyvethy

Haal

{F-octadec-P-enoate; CAS Number 1338-43-8, 2013-08-1: chengeal foymnda O

it i an oral dissodvable film desoribed herein, ths

y..

ardar niass 428,68 grmol-1. When pres
sorbitan moncokeate (Span 80} can fuwootion st least as o hpophibic or hydrophobic surfactnt

As used herein, the term “glveeryt dibehenate” vefors to the substance having the
IUPAC name dogosancic acidipropane-1 .2 3-triol; C'AS Nuntber S988¢-64-5: chemical
forvonda sl Os) and molar moass 4327 gopand- 1, When present i an swal dissolvable filin
describad berein, the ghyeeryl dibehenate can function &t least as a lipophilic or hydiophobic
surfsciant.

= substance havi IBE

)
g
frmms
oy

As uxed beredn, the term “propylene glyool difmurate” refers &

the TUPAC pame 2-dodecanovloxypropyl dodecauoate; CAS Nuanber 22788-19-8: cheneat

Yornutls CorHaOy) and molar nuass 46,7 grmol—1. When present in an oval dis @ {ibm
deseribed beredn, the propylene glvend dilanvate cap fonctiva at Jeast ay @ Hpophilic g

hivdrophaldc surfactant.

As nsed hevern, the tevm Tglyeeryl micaprylate/iricapraie” refars to the subsiance

having the DIPAC name 3 3-di{octanovioxsyipropyl octancste; CAS Muniber 338-23-8:

chepucal fornndda CorHsntDs! andd proday mess 4707 gomol-1, When present in an oral

dissolvable filin desonibed hevein, the glyceryl iwicapryviste/ticapeate can fimetion st least as a
lipophilic or hydrophobic surfactant
As used herely, the terps “glvcers! tricapryviate/caprate” rafers to the substance baving

the TUPAC nante 112 3-dthwdroxypropoxyrarbonviiieptadecancate; CAS Number 73398
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61-57 chemdes! fomuiia CaHasUs! and molar niass 387.5 grmol-1. When prevent in an oval

aprate can funcHon af lsast as g

dissolvable filin described hevetn, the glveersd rivaprvlate
ipophilic or hyrdrophobic surfactant.

Az wsed beredn, the term “decaghyeere] mono oleate” vefers to the substance having

ES

the TUPAC nante {Z)-octadec-S-enote acidipropane-1,2,3-triol; CAS Nupiber; chemical

forroula DaeliiaChl and molar prass 1303 4 g-mol-1. When present in ap oral diseodvable

ins descrtbed hered, the decaglveerol mong oleate can fnction st Izast as a Hpophilic o

P

hvdrophobic swctant,
hyrrophobic surfactant
As used beredn, the term “decaglycerst di oleate™ refers to the xubstance having the

-hydroxy-3-{2-toedvoxy-3-[2-hydrony-3-{2-

TPAC name [I-lyvdroxy-3-3-hydroxy-3-{2-
vdroxy-3-12-hydvoxy-3-12 -hydeoy-3-{ 2 -lyrdvogy-3- [ 2-hydvoxy-3-{{ 2)-octadec- 8-
2R0Y OXYPISpONY |PropoXY (ProgoXy [IoepoXy ropos &'}pi‘&pax}'}pmpoxy}j;a‘epoxﬁ fropoxy iy
ropvi] {T-octadec-S-encate; TAS Nimber 33948-99.-7; chemieal forpmda Caddlizens) and
molar wass 12877 ganol-1. When present inoan oral dissoivable flin desonibed Gerew, the
decagtyeers! d oleate can fnction at least gs a Hpophilic or hvdrophobic surfbctam.

As uxed beretn, tha tenm “oleoy! macrogolglycerides” rafers to tnpredients, obtained

from spricol kernel oils. Oleoy] macrogoiglveerides include complex nuxiines, constituied of

mons-{MG, d-DG) and nglveenides (TG and niono-(MPEGE) and di FEG-6 estaws

{DPEGE) of odefe ackd (381} When prasent in an oral dissolvalide fibm describied herain, the
sdenvl macrogniglveeridae cap fonctbn at feat an g h;mph;hs: ar hydrophobic swrfactant

As used hevein, the term lanrovh mecrogolghveenides” refers 1o ingredients, olnained
from com ofls. Lawoyvl macrogelghveenides include compley mixtures, constinated of niono-

{MEG}, di-(DGY and trighvcerides (TG and mono-{(MPEGE) and di PEG-6 esters {DPEGE) of

tinotere seid (18:2). When present in an oral dissoivable Sing deseribed herein, the lauroyl

rophobic siafactant.

macrogolghreerides can function at least as a lipophilic or In
As psed herein, the tarp “steavovl pacrogoldveernides™ refors to @ mixfure of

monossters, diesters, and trissters of glyoerad aud pronoesters and dissters of polvethyiene

ghyeols. The polyethvione giveols wsed have a mean molecudsr weight between 300 and 4060

They are produced by partial alcohobysis of saturated oils, nainly contaning wighveetides of

stearic acid, with polyathviene glveol, v ssterification of glyeersd and polyvethviene glveot
with fatty soids, or as mixnwes of glyeero] esters and sthvlens oxide condensates with the

faity acids of the hydrogenated oils. The hydroaoyd value s not less than 85 percent and not
move than 115 percent of the labeled novpinal valve, andd the saponification value 15 not lese

than 9C percent and pot more than 110 percent of the labeled nominal value. Stearoyl
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macrogoigiyeerides may contain free polvetindens glveols, When prosent in an oral
dissolvable filin described herein, the stearoy! macrogolghveerides can function at leastesa
tipophilic or hydrophobic surfactant.

A& used heraiy, the term “stearoyl polyosylglveerides” refers o 9 mixiwe of

monossters, diesters, and trizsters of glyversd and ponoesters and dissters of polvethylene

zhvcods. The polvethiviene givooks used have 8 msan moderular weizdet between 306 and 4060,

& by &t

They are produced by partial alcohobysts of saturated oils, nainly containing wighreetides of
stzaric actd, with polyvetiviens glyeol, by estenifioation of glycerol and polyethylene ghvool
with fatty acids, or as mixtures of glyvoerad extars and sthviene oxide condlensates with the
fatty acids of the hydrogenated oils. The hydvosed valoe 3 not less than 83 percent and not
e tas 1S pereent of the labeled nominal valie, and the saponafication valae s oot less
than 9C percent and pot more than 110 percent of the labeled nominal value. Stearoyl
prdvoxviglveerides may oordain fres podvetbylens ghvcols. When pressnt in an oral
disaohvabie fln described herein, the stearov] polvoxyvlglyveerides ¢an function at least as s

fipophitic or Invdrophiobic sarfactant

As uxed beredn, tha term “polvoxyethylens” refers to the substapce having the TUPAC

mame -{Z-methoxyethoxyihexadecsue; CAS Number | chomical fovmuls CueHaOz) and

Yoy 51 3

molar niass 30005 goniol-1. When present in an oral dissoheable Bl described herein, the

podvoxvethviene can function at least as 2 Hpophilic or hydvnphobic surfactant.

Ax usad hrereln, the terpt “oaprvhcfoamic glveerides” refers to ap oily Hauid made

X

from pabm kernel or covonat oil. Capryhic/capric ghyeerides inglndes a mixed esier conposad

of caprylic sud capric fatry scides attsched 1o a glyeorin backbone. Caprylo/capric ghyeenides
are made up wostly of wighvearides whose fatty acids are chains ranging from 612 cawbon

atons, i this case the ester iy conprised of capric (10 carbon atoms) and caprviie (8 catbon

atgmns) Caprylicfcapric glycerides are natwrally m:c:um’z,sg i cocoradt and paln kemel oila at

Tower levels, Caprvlic/ivapric ghvesrides can alss be ohitained when the otls are split and the
speeific fatty acid {vapric ackd and E.apz}dic acid are isodated and recoynbined with the

ghyveerin baokbone fo formt the pusre capryiic/

ea which ave then furthey purified

{blesched and dendorized) nsing <lay. heat aud stesn. When present i sn oval dissolvable

ftlm described hersin, the caprylicicapric glycerides can finction af least as a lip

-.,4
&
%]
Foa
s
jioety
jersd
[}
o
P

hvdrophiobic surfsciant.
As used hereln, the term “poloxamers” refers to blook copolymers of polvisthyiene
axidey (PEDY and poly(propylene oxide) (PPO}, which have ap amphiphilic chavactar and

seful association aud adsorption properties epanating fosp s, Poloxamers find use in
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many applications dal reqrare solubilizanon or stabilization of compounds and alao have

3

potable plivsiclogival ropertiss, inclnding low toxicity, When present i an oral dissovalie

3.

filin descoribed Gerein, the polovamey can fimetion at least as a lipophobic or Wypdvophilic
surfactaut.
s used here e term “polyvoxyl castor oil” refars to 2 mixture of rivicinodeats
As used hereip, the tarpe

asters of ethoxviated glveern! with sinall arnouwnis of polvethylene glves! {racrogsi}

vicinoleate and the corresponding free glhveols, When present in an orst dissolvable filin
deseribed heredn, the polyoxy! eastor ol can finction st least as a Upophobic or vdrophilic
surfactant.

Asx used heretn, the o olvatlyvlene-polypropyiene giveo!” refers 1o a nopiome
As used heretn, the term “polvetiviene-polypropyiene ghveol™ refirs 1o a novdonic

poblvoxyvethyiene—polyoxypropylene copolyniers used primarily ss emudsifving or solubiliziug
agents. The polyoxvethivlzne segment is hvdrophilic wiils the polvoxypropylene segment is
hvdrophobic. The polvetbylene-polvpropylens gveod ix chemically sinddlar in composition,
differing only in the relative smounts of propylene and ethylene oxides sdded during
mamfactwe. Thety physieal and suwfce-active properties vary over a wide range. When
pressnt i an oral dissolvable filin described hevein, the polvethivisne-podypropyvlene glveot
car Huwetion at losst as 8 hpopliobic or hydrophitic surfactant.

As used herein, the term “polvoxyvethyiene sorbiten wonolaurate {Tween 20V refers
o a polysorbate-type noplonic surfactant fumed Iy the ethoxyiation of sorbitan befiwe tha

addition of laugie acid. Be stability and relative pomtoxdcity allow it to be used a5 a detergent

sud ennalsifier in a monber of scientific applications. When present in sn oral dissolvable film
described herein, the polvoxvethiviens sorbitan wnolaveate (Tween 20} can functon af least
a3 a lipopbobic or yvdrophilic surfactant.

A&z used heradn, the fepm “Twean 807 refors 1o a polvsorbate-type nononic swrfactant

formied by the ethoxyiation of sorbitan betore the addition of lanric acid. Iy stability and
relative noptoxicity allow it to be used as a deterzent and epulsifier in a pumber of scieptific
applications. When pressot in an oral dissolvable filin describad Serein, the Twaen 8G can
fanction at least g8 a Hpophebac or hydrophiiic surfsciant.

Agsnsed hevein, the term "polyvoxyetiivlenssorbitsn wonostearate {Twesn 507 refars

5

& & polyvsorbate-type nunuonic surfactant formed by the sthoxyvlation of sorbitan b

o
m
b
o]
-
w
o
2
@

addition of fanric acid, Tis stability and relative novtoxicity allow it be used as g deter

A

amd ewnwiaifier in a momber of sctendific applications. When present in an oral dissolvable film

described berein, the polyoxvethvienesorhitan monostearate {Twean 60} can fuwtion at least

as # lipophobic or hydrophilic strisctant.
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As nsed hevem, the term Vdecyl gi’u{:made’“ rofers 1o the substence having the TUPAL

pame (IR A8 58,68 2-decoxy-6-{hydroxvmethvl

xane-3,4 S-ricl; TAS Kumber 54854225

$, 68515-73-1; chemical formula TUsHseOs: sud wolar mass 320042 gooni-1. When present
1 an orsl dissolvable filin deseribed hevein, the decy! ghicoside cnn fhnction af lenst ss s
lipophoble o hyvdrophilic swisctant

* refers to the substance having the TUPAL

Ax used hereip, the terps "ty ghicosd

name (AR IR AL L8R -2 -dodecoxy vosynietivl joxane-3 4 S-rtoh CAS Number

S4122-95-3; chernieal foromls CisHaeUs; snd mnclar mass 3485 gowt-1. When present inan

oral dissoivablz 8lm descoribed berein, the lmmyv ghie can Ruwtion af Isast as a

lipophobic or lovdrophilic sl

Az used berein, the term Voot ghicoside” refers to the subsiance having the TUPAC
napie 2-{hvdroxymethyvh-G-aotayvoxane-3,4.3-triol; CAS Number 4742-803-7; chepncal
forouls TuHeCs: and moolar mass 29237 grpred-1. When prasent i an oral dissalvalife film
described herein, the ooyl glucoside can fimetion at least as a lipophobic ot nvdrophilic

As used berein, the term “Triton X- 1007 refias to 2 nopiinc surfactant that has a
hydroplalic polvethvlene oxide chamn {on average ¥ has 8.5 ethvlene oxide wniis) sud an
aroimsatic hivdrocarbon Hpophilic or fivdrophobie group. The loedrocarbow group s g 4-

{1,1,3 3-tetvmnethyibutvlphenyl group. The substance bas the IUPAC paoe 2-{4-42

frimethvlpentan-2-vlphepoxyjethanol; DAS Mumber Z315-67-5, 63869-93

chemieal formuia UssHasO sud molar msas 25038 grmol—1, When present in syoval

disaohvable flm described hevein, the Triton X-100 can fancton at least as a Upophobic or

A&z used herain, the ferm “nonoxyaol 97 (Sonetimies sbbwevigted W-%yrefars to the

Rah

it

ance having the TUPAC name 2-2-03-2-12-[3-[2[2-[3-{4-

nosyvipheno

l,(a
i
T

Jethiory fethoxy fethuecy fethoxy fethoxviethanol, CAS

Number 26571-11-%, 26027-38-3, 14409-72-4; chemical foomula CrHeoCho, and molay piass
G168 grmol-1. When present in an oval dissolvable B described herein, the novoxynol &
can function at least as a Hpophobio or lvdroplulic surtactent.

As used bevedn, the term “sodbmn eyl salfate” refors to the substancs having the
TLIPAC name soditan dodeoy! aulfate; CAR Number 181-21-3, 1335-72-4, R012-56-4;

33 Na oy CooHosMalsi;

’/1

chemtoa! formuia MalG«C s ov O anind yoolar mass 288,38

z-rooi-i When present in an oral dissolvable filin described heretn, the sodiun lamryl sulfite

van funstion af lzast a3 & hpophodic or hydraphilic smefctant.
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As nsed hevemn, the ferm “potassium Isuy! sulfate” refors 1o the substance having the
TOPAC name potassiig dodeeyl sulfate; CAS Nupobar 4706-78-9; cheroteal fornmila
£ KO6S, and miolar mass 304 49 gomol—1, When present in an orsl dissolvable i
descrtbed herein, the potassive laury? solfiie can fincion at losst ag g fipophobic or
hivdrophilic surfactant.

As used hereip, the terps “Bri © 2 fapuly of pon-tonic suriaciumy.

Suitable E:;.ij surfactanty include, e.g., Bryj 78 (CisHarEze), Bry 98 {CisHaskoe) and Bry 700

}{wh sve B represents the QCHCH: woit of the polyfethiviene oxide) chiain) 8t 28,

g., Brit 23, Bryj 30, By 35, Brij® 824,

0 $28 and othey
Bry® producis. 5p e Briy® L4 snd Brgg® S20. The
Brifl produsts ave commercially available foyo Sigma-Abdvich (8t Lok, MG} and Croda

{East Yorkshire, UK.} Whan present in an oval dissolvable filn descoribed herein, the Bey

can function at least as a lpophobio or lnvdroplulic surtactent.

UPAL

Agnsed heveln, the tevm "glveeryd lanrate™ refs 1o the substancs having the 1t

aame 1 3-diacatvloxypropan-2-vl updecanoate; CAS Number 1208623-37-1; chemical formula

20 and molar mess 3444 gamol—1 When present in an oral dissobvable film described

herein, the ghveeryl lateate can fimetion st least as a npﬁ;ﬂ}obn ot fivdrophilic surfactand
As psad hevein, the tarpr “phospholiptd” refees to the substance having the TUPALC |2-

flecyKbhydroxyiphosphorylfoxy-3-(1 B-msthoxy- 10-axodecoxyypropyt] 2-

{irimsetlyk

sutmnyiiedod phosphate; CAS Nunber; chemical formula UsaHa MOl and
molar wass 5487 ok or dertvatives thersol When present in an otal dhizsoivable flm
describad herein, the phosphodipid can function &t least as a Upophobic o bydvophilic

swrfactant

As used berein, the term “p—dodecy! phosphocholineg” refers 1o the substance having

(¥4}

the TUPAC name doderyl 2-{rimethvlarantymylethvl phosphate; CAS MNumber 295353731

chemical furonis O HzNOLP,; and molar mass 3315 gypol-t. Whan present in an oral

deseribed beretn, the n—dodecyl phosphocholine can fonction at leastas a

fspoplichic ov h}?{is‘ﬁp}}ﬁic surfactant.

e

As used bervein, the teym “cholestervl ester™ refors fo the substance such as 1711
cholesieryl ester, having the TUPAC name [RSSOOS IR I3RS TR -1 1 3-dimettyl- 1 7-
12

A4.35. 16,37 -dodecstnedro- 15

H2R-6 s;}c—:i“h}"ihe;}fﬁnfil—}fi}ezﬁ?,es‘i-.?._é's‘.“ i,

svctopenta{ajphepanthren-3-vi} {(Z-heptadac-S-encate; {CAS Number; chemical foruls

S

CaaHrDn; and proday mass 6371 g-mol-1 or derbvatives thereof incinding but pot Huuited to,
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170, 1500, 2204, 2003, and 2233 cholesieryl esters. When presen! in an oval dissolvable Him

Lou

escribed herein, the chodesteryl aster can fonction af leaxt as & Hpophobic oy hvdrophilic

Az wsed beretn, the term “medivm chain trighyeerides off” vefers 1o the substance
having a trighvceride with twi to thres fatty acids having an abiphatic tail of 6-12 carbon
atoms, Medmmm chein trighyesride oils include, but are pot Hnuted to fatfy acids such as,
hexaneic o caprode acld, actanoie or caprviie acid, decanoic or capric actd, dodecanoic or
fauric acid. Wher present in an oval dissolvable Slnn described hereln, the mediven chain
wrighyveerides off can function af least as an olf carrier or a8 a bpophilie or hydrophabic solvent

for the gomve s

-

Az used berein, the term “coconnt oil” refers o the substance having te WIPAL

name {{-decanoyvioxy-3-octaovioxvpropan-2-vh dodecanoats; CAS Kannber SE091-68-4;

chemical frronls CUlaOs: and molar toass 554 8 grpwsd-1, When present in an oyal
disaoheabie filnn deseribed herein, the cocomat oif can fimction at least as an ol cammier or a5 a
fspophitic or hvdrophiobic sobvent for the active ingredien.

As usedd beredn, the term “coan wil” refers to the substnee extracted fron the gearm of

3

ty modified derpvatives, Com o includes,

3

corn aud iy physical it s not Hmtted 1o, the

gwuxdus of the fatry scids Hooleie, olefe, pehuitic and stearic acid, having the {UPAC

name; CAS Munber 3001-30-7; chemteal fwronla; and molar mass g-mwol-1. Whes present

¥ 53

i an oral dissodvable fln desoribed berein, the corn off can funcHon af lgast as an oif camier

or a5 & Hpophilic or hivdrophobic solvent for the active ingredient.

As nsed heveln, the term Tolitve ofl” refers 1o the substarce having the PAC name

m

hexadecanois acidi (82 12 ontadera-9, 1 2-dienoic actd octadecanoic aaid (RS 125187
octadecs-9 12 3-fiencic acid{Z-octadec-S-anoie ackd; CAS Number 92044-85-7: chienical
fornatls CeeHistne and miclar mass 1382.2 gowmol—1. When present i an orsl dissolvable
film described herein, the olive oil can function at least as an oif carrier or as a Hpophilic oy

fivdrophalic solvent for the active ingredisnt.

As nased hevein, the term Vpalm il refers 1o the substance hoving the IUPAC nome 1-
hvdroxypropan-2-olate; 3-oxododecanoie ackd; TAS Nuniber $1052-70-9; chemical formuda

CpsblzeCls; and molar 1pass 288.3% grmad-1. When pressnt in an oral dissolvable filin

described hevein, the palm off can Snction at least g8 anoofl carvier or g8 a Hpophitic or
hvdropliohic solvent for the active ingredient.
As usad herein, the term “eanoda oil” refers to the substance dertved frmu a variefy of

rapesged that is fow i erpels acid. Canela wil includes the oif produced from the seed of any
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of several culitvars of the plant Buntly Brassicacese. For exsmple, cancla ofl inclades oil
extractad from seeds of the genus Brassioa {Hraasicn napes, Brazsion rapa, or Brassica

3

o owinch the o shall comtsin less than 2% evecic soid o ity faity acid profile and

the solid component shall contain less thar 30 nveromeles of any one or any miixhwe of 3-

5 butenyl ghicosinsdate, 4-pentenyl zlucosinolate, 2-Jrydroxy-3 butenyl glus and 2-
hvdroxy- 4-pentenyl glucosinolate par gram of air-dry, oil-fres solid. When present in ap oral
disaobeatde film described bevetn, the cancla off can fonction at least s s off caovter ov s a
fspophilic or hnvdy opqoim, sobvent for the active ingredient,

As used beredn, tha term “safflower o™ refers to the substance extracted frop the
1 seeds of the safflower plant. When present in an oval dissolvable film described berein, the

safficrwer ot can fanction at least as an off camer or 35 a Hpophilie or hydrophobic solvant
fiw the agfive ingredient.

As nsad heveln, the torm “secame ofl” refers 1o the substance sxfracted from sesams
segds, When present in an oral diasobvable filin desoribed hierein, the sesawe off can fuction

15 gt least as an off carrier o as a lpophilic or hdrophobic solvent for the soiwve in

As uxed beredn, the term “prog

having the TUPAC name I-hydroxypropyl ovlanoate: CAS Wumber 23794-30-1, 58332-79-0¢
chemical fornaia CnHaeUs! and molar mass 202,28 gomol—1, When present in an oral
diseodvable Blm desoribed heredn, the mopvlepe glveol monoraprviate can function at least ax
26 an o carvier or as 3 Hpophilic or bydraphobic solverst for the active ngredient.
Az nsed hevein, the fenm “propylene ghveol monolanraie™ refers to the substance

having the WIPAC name T-hydroxypropyt dodecanoste; CAS Dluber 142-35-2, 27194-74

CH

chepnical foromda CisHooDs and preday mess 258 .4 gomol-1, Whan present in an oral

3

dissolvable filin deseribed hevein, the propylens glveot monolawate can Rwetion a1 lesst as

35 an oil carrier or as a lipophilic or hydvophobic solvent for the active ingredient.

As used herely, the terpr “glcervl monolinaleate™ refers to the substanes having the

-

TPAC pamne 2 3-dilvdroxypropyl (£, 128 ractadeca-9, 1 2-dienoate; CAS Nuuunbey

3; chenmcal fornala O Hw

G sed moodar mass 3548 gmol-1, When present i an oral

disaohvable filn described heveln, the glvesryl mionolinoleate can finction at least as an oil

o
9]

carrier ov w8 a pophilic or hivdvophobic solvent v the aclive ingredient.
Az used berein, the term “cetyl gloohol” refers 1o the substance having the TIRALC
name hexadecsu-1-of; CAS Mundber 2277-28-3: chemucal formds Tl and oy nmss

242,44 g-mol-1. When presernt iu an oral dissolvable Sbn descortbed barein, the cetyl alcnhol
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can fimcton gt least as an ofl carrier or as a lpophitic or hydrophobic solvent for the sotive
pzredient.

As used herein, the term “stearyl slochol” refers o the substance having the TWIPAL
aame octadecan-{-ol CAS Komber 112-92-5, 8891 1-61-5; cheticsl fornmda CreHas): and
molar ass 2703 romal-1. When present in an oral dissolvable filin described hevein, the
stearyl aleohsd can Buwction af loast a5 an oif carrier o1 a8 a lipophilie or hvdrophidiic solvent

for the active ngradient.

P

afers to the substance having te

1.

Agnsed hevein, e ferm “cetosteary! aleohiol” e

TUPAC nams hexadecan-i-oloctadscan-1-oll TAS MNumiber &

£i3aHnC

G chemical frmonla

33

en present i an oral dissolvable Ghin described

and mwolar mass 3129 gmol-1 W
herein, the cetostesryl alcobol o Bumction at lesst as sn ol carvier or as g hipopialic or
fivdrophalic solvent for the active ingredisnt.

As usad herein, the tarm “odey! aloohol” refers to the substance having the TUPAC

neme {{-octadec-B-en-1-0l CAS Womber 143-28-2; chemitcal formala UaHssO and molsr

mass 2685 grmob-1. When present in an otal dhssoivable S desoribed herain, the oleyt
alcohod can fanetion at least as an oil carsiss o as 4 Bpophilic or hvdrophobic solvent fr the
active mngredient.
Az wsed beradn, the ferm “oyclosporing”™ refiers 1o the substance iia\-’ing the HIFAL

nante 30-othyl-33-[{&}-L-hydroxy-Z-methythexdoenyif- 1. 4.7 3012 1518,

6,9, 18 24-tatrakis{Zmethyipropy-3.2 1-difpropan-2-y - L4, T 1 13 16,19 22

nidecazacyelottiiviacontane-2,5.8, 20,223,258, 2¢ 3 amdecone; £AS Namber 59865

13-3) chemdesl foronida CeeEanNnOn and miolar mass 12025 grmol—1, When present inan
oral dissolvablz fibm described barein, the cyclosporine can fhnction at feast as an active
phanmaceutical ingredient.
As used herein, the term “tionsvir” refors fo the substance having e TUPAC name
c

§, 3-thigrol-S-vloethy No{2538 553 hvdroy-S-{{{ 2533 vmeﬁh}'iﬁ*i% ethvl-{(2-propan-2-

yi-1.3-tlazol-4-viynethytjoart

}’f}c&'ﬁ‘ﬁaﬁ)ﬁ“ : Nigmber 1

THAGS gmol-1 When present in an oral dissolvable fiim described herain. the nitouavir can

.'f'

fonction at least a3 an active phanmaceutical ingrediant.

A&z used herain, the ferm “saguitavie” refars to the sabstance baving the TUPAC nawe

N 25 3RS 4a8 8a 8- 3 rees-baivicarbamoyl-3,4,40 3,6.7.8 Ba-ovtahydro- 1H-

iscquinetne- 233 -bydrosy- T-phepytbhutan-2-yH-2-{quinoling-2-

sarboyvlaminofoutanadiapnde; CAS Number 127779-20-8. chemical Bumule CaaHseleCOs:
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sud wolar mass §TOS gmol-1, When present i sn oval dissolvable film deacribed biorein,
thae saquinavy can fonction af least as an active pharmnacentioal ingredient.

As used herein, the term “amprepaviy”™ refers to the substance having the ITUPAC
wame {38 -oxolan-3-v1 NS 3R d-aminophenyDauifonyt-{2-met iw;}si opyDamine}-3-

hvdroxy-1-phenyvibuta “1-2-}'E}s:,ari’sanm§a; CAS Mmber 1681814459 cheamicat foramala

X

He

 filnt

DS and malar Diass

1oi-1. When present in ap oral dissodvabie

f‘J

described berein, the smprensvy can funchion a1 least as sn active pharmaceniical
As vaed hevein, the term Uvalproie acid” refers 1o the substanes having the IUPAL
same I-propvipentanoie acid; CAS Nushar 92-6 chemntval Suvouda UaH Qo and molay

mass 14421 goaai—1, When present i su oral dissobvable film described herzin, the valproie

oid can Ranciion a1 lesst as an active plianmacewiical fngredient.
Ax usad heredn, the terp “ealottviol” rafers & the substance baving the IVPAC nape

(IR IE SRS ER2- IR 308 Ta R 1 2R - 6-hyvdroxy-S-methytheptan-2-vi|-Te-mathyi-

X

X

2,330 5.6, 7-hexalypdro- 1 H-inden-4-vlidene fethyhdene}-4-methyhdenecyclohevans- 1, 3-dinl

N

Nannber 32222-06-31 chemyicg! fornals CorHaaOr) and miodar miass 4158 grmol-1,
When presant in an oral dissolvable filin described hevein, the calcitriol cap functiog at least
as an active pharmaceutical ingrediant,

As used herein, the term “bexarotens™ refers o the subsianece having the IUPAL vanie

< Piuniter

8 8-pentamsthyi-6. 7-dihvdronaphthalep-2-yliethan §§hﬁmgx acid; €A

4%-0; chenical foramtda CoaFlsDr; and mrodar maxs 3ES grmol-1. When present in
st oval dissolvable film described horetn, the bexarotens car fanction at loast g8 i soiive

phamacewtical ingredient.

iy

As used beredn, the term “tretinoin” refies fo the substancs having the TUPAC nave

3, F-dimethyi-8-(2 6 S-winwthiyioyeichexen- I-yDnona-2,4.5, 8-tetraenoie acidy

{AS

34 gomol-1. When present i an oval dissodvable filn described bevein, the tretinndn can

Nunher 302-79-4, AT3048-2, 97988-1 7-9; chenyicsl formads CooHas D and miolar muass

function af least as an active phenmacentical ingredient.

As used hevein, e tevm Tisodrefinon” vefors © the substanee having the IPAL

neme QI AE 6K, T-cimethvES-(2.6 5-uimethyloveiohexen-1-yhnone-2 4.6, 8- airaenoic

aoids CAS Number 4758-48-2, 87930-17-9; chemical fyrania 282001 anid molar raass
30044 gmol—1, When present s oval dissolvable filim described herein, the isowvetingin
oo Runction ai least as st soive planacesiical ingradient.

Ax usad heveln, the terp “tpranaviy” refers ts the eubstance baving the IPAC paroe

N TT

propyi-3fpyrae-3-

N-BAORM 2R hvdrory-6-ox0-3

phenyvlathyii-2

33

bt
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vipropylpheny-3-{(aifhuoromethyUpyridine-Z-sulfonamide;

chapnical forvatda GoHnFNoOsS; and molar mase $2.7 ¢
dissolvable filn descnibed hevein, the Hpranaviy can Tanction st least as an active
pharmaceutical ingredient,

As usad herein, the terpr “hyverzic actd diethvimmide (L30H raders to the substance

having the TUPAC napie (6aR OR-N N-disthyvh-T-methyl-6 8¢, 8 Stetrabydro-4 H-indodof4,3-

felpanoiine-S-carboxanide) CAS Mambey 58-37-30 chenucal fornuds CaoHasNa), and molay
mass 323 .4 grmol-1. When present in an otal dissolvable Sl described heratry, the ysergic

acid disthviampide (LD} can Buwtion at least as an active pharpwcentical ngredient.

As used herein, the ferm " d-methvilenediovymetanphetamine ADMAY refors o

the substance having the IIPAC name {1, 3-banzodioxol-5-yii-Nepethylpropan-2-anng;
CAR Number 42542-10-%; chensical formada CoFisNOy; and modar mass 19324 g-mol-1.
When present i ap oral dissodvabde filun desoribed bereln, the 3 4amethyvlenedioxy

methamphetamine (MDMAL can Rmotion a8t loast as an acyt

As nsed heveln, ihe term "HNIN-Dunetivliveptamine (DM

.-

having the IVPAC pame 2-(1H-indol-3-y11-N N-dunsthylethanandne; AS Nuootber 61-58-7;

-~

chemdeal fornaia CuHiaNg and molar mass 188269 grmod—h DAMT v 8 chemical substance

Fanss

that cocues in many plants spd animals and whach is both a derivative and a strvengal anslog
of tryptagune. I can be consumed as 8 pevehedelic drug and has histoically beey prepared
by various cultures o ritual purposse a5 an entheogen. DMT ix a Suctional auakog and
simichural sualog of other psychedelic Iryptamines sach as Gacetylpsilocin (4-AcO-DMTY 5-
KeG-DNT, pstlooybin (4-PO-DMTY, patlocin (4-HO-DMT), and baftenin {-HO-INTL

The structure of DMT ocoury within seme bnportant biopwdecules liks serotordn and

i

melstonin, making them siructrsd anslogs of DMT. When present in an oral dissoivable film

fncton at least g8 an gonive

described herein, the N XN-Dimethylryptamine {(DMT ¢
pharmacentical ingredient.

Ax usad heredn, the terpt “Peilooybin™ refers to the substance with the TUPALD name

{3-{2-dimethyviannnoethvli- 1 H-indol-d4-vi] dilivdrogen phosphaie; » Nusnber 320-52-5;

chensteal formuda €

HuirbhQaP) and molsy mass 284 252 gmol-1. Paidooybin is 5 natarally

ocoutving psychedelic prodrug componnd pradueed by more than 200 species of fungus. The

most potent ave menbers of the genus Pstlocybe, such ss Pl avrescens, P. semilanceats
cysaescens, bat pastfooybin has also been wsolated from about 8 dozen other genara. As g

prodiug, psilocybin ts quickly converted by the body 4 paifocin, which has mind-altering

e

sffects sipnlar, 1 sonte aspects, to those of LSD, mescaline, and DMT. In general. the effects
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inchude euphosia, visual and mental hallucinations, changes in percapiion, a distrted senee of
firne, and peresivad spariiual sxperiences, and can also nchude pousible adversa reactions
ich as nansea and pande attacks.

Az used berein, the term “Mescabing™ vefers o the substange hoving the TWPAU name

,...

203 4 Srimethoxyphenylethanamine; CAS puuber 54-04-6; chepncal foromsls CrdleNOs;
and molar mass 211.261 grmol-1. Mescaline 1 a naturally eccwsring peychedelic
protosiisdodd of tie substinded phensthvlanine class, known for its hallucinogenic effecs

X

comparabie 1o those of LD and petlocybin, It occurs mateally in fhe peynte cactus

{Lophophora witliapsdd}, the San Pedro cactus {Echinopsis pachauod), the Peruvian toech

X

1

{Echinopsis peraviana). aud other specizs of cacius. It is also found in small antowats in
certam members of the bean fanuly, Fabaceae, welnding Acacis berlandient.
Ax used heredn, the term “Thogmme™ refers to » substance having e TUPALC name 12-

methoxyiboganine: CAS naptber 83-74-9 charwical forpmala Gl B and roolar miass

310,441 grmoi-L thogaine s 3 oaturslly oconmming psy sstance fonnd in plants in

$
8

the family Apocynaceae such gs Tabernanthe thoga, Voacangs atticana, and

Tabernaerpontana wdulata. It 18 a pyvchadelic with dissociative propertiss,

~

Ax used heradn, the ferm “teetmectn’” refers o the substarnce having the HIPAC name

22.23-dthvdrogvermectin By +

23-gilydrogvermectin Ba CAS Womber TOIE8-86-7 aud

oat foromla CosllraOu (22 23 dibydroaverpiactin By and CerHnOu

Podacd

urass 875106 gomol-1 (22 23 -dbydreavarmectis

Bia) and 861.07% growl—1 22 23-dilsrdrogvernmectin B, When present in an oral
disaohvable film deseribed hevein, the ivermectin can fonction at least as an active
pharmaceutical ingradiznt

A&z used heradn, the ferm ;}m;&iem giy ol " refers 0 the substance having te TUPAC

~

pame propane-1.2-dio

-36-9; chemicsl fornula
SOy or CHCHOHCHOH; and mrolar mass 76.09 g mol-1. When present in au oral

diseodvable flm desoribed berety, the propvlene glvesl can function af 1east as a plasticizer.

As nsed hevein, e ferm Vglyoerin 15 10 the substsnee baving the IUPAC nanie

propane- 1,2 3-wiol CAS Nunber 56-81-5, 8043-28-5, 25618-55-7, 8013-25-0; chemical
fornudds GHeOs or CHOH-CHOH-CHROH; and prolar mass 3209 grmol-1. When present

N

i an orgl dissolvable filn descoribed heveln, the glveerin can foncton at least a8 g plasticizer,

=

As used herein, the form “riscenn” refers to the substance having the TUPAC name

2 3-hacervioxvpropy! acetate; CAS Number 162-76-1; chennical foromla GoFlieQs or

A
)
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a andd maokar mass 23182 good-1, When pt‘»esm‘ﬁ in an orsl dissolvable film
describad heretn, the triacetin can function at least as a plasticizer,

As used herein, the term “iristhyl cityate™ refiars 1o the substance having the HIPAL
name risthyl 2-hydvoxypropane-1 .2 3-wiearboxylate; CAS Nomber 77-93-01 chiendeal

HOGQGE

foroula DyelzeCr or (CHRUQOU:E

7 and mciar prass 27A2R

Whes present i ap oral dissobvatde Sl deseribed beredr, the tristhyl citrate can funetion &t

fenst as a plasticizer,
&

As nsed hevein, the teom Vpolvethylens glyool” refers o a polyvmer of the substanee

baving the IPAC parpe ethane-1 2-diol; CAS Nusber 107-21-1, 25

Yornatls CoHeUs or (CoHOmHERO {n = nuber of eiliyvlene oxide waits comespondingio g
molecular weight of &000, about 1408) or HOCHOHO0H oy CHAOBCHAOH, andd miolar mass

8207 g-m@i---i. When present in an orval dissodvably film deseribed beredn, the polyathviene

“refers 1o the substance having the IUPAC nanwe

; ,.R_Enf‘ﬁ,:i.ﬁ«t“h drony-G-

-34S trifredroxy-6-{{ZR 35 4R SR 651
f§-.5,(sn*r,ihy{it‘o,..\:}-’n,?n{h}ah‘@xymemyi__}o}:;;i‘;é~}-"§} 0).’}-’(??&‘813«2-}’§}§;}ﬁﬁ}{}}i Joxan-2-vijmethyl

KAR

hexadecanoate, CAS Nuomber 533

¥ chemica! formida CaHaOo: and molar niass 945

zmob-1. When present in an oral dissclvable filie dexcribed barein. the pullulan o finction

As nsed hevein, the term "mun arabic” refers 1o the substance exiracted fom Acacis
Senega! having the TUPAC pame [ T-geetyl-3 T-dilvdroxy-4.4, 10,13  H-pentunethyl-
2.3,5,6.7,12, 16,V T-etabydro- L ovelopentalajphenanthrene-1 1,1 S-dione] CAS Mumber

97633-92-4; chenvical formude CoeHaes andmolar oass 402.5 grmol-1, When preserd inan

oral dissolvable Hlm described heretn, the gun arabic can Inction at least ss 3 flm fonmer

Ax used hereip, the terpr “guar gum” refery o the substance having the ITUPAL
disodimn:{{{ 3-{¢-aminopurin-9-yi}-3-hivdroxyoxodan-2-yTloxy-methoxyphosphorvt oy
exidophoaphionyl] hivdrogen phosphiate: CAS Mumber S006-30-0; chemical formmla
CreHaNsNax Q0P and molar mass 53218 gmol—1. When present n s oral dissolvable
ik deseribad hersin, the goar zwm can function af least ax 2 Ghn fwmer,

Az used beretn, the term “maliodexini™ reflews 1o the substance having the IUPAL

S2-HAR AT AR AR S-dibydroxy-2-(hvdroxymeilnd-6-

{{3;?\3;5145{,SR,@S‘}-Q,“_é“mix‘ -ziz‘m:}- -2-(hvdroxymethylovare-3-vHoovoxan-3-yHoxy-6-

3

vivoxymethyDooane-3 4, 5-fviol: CAS Numwpbar $004-33-9; chemnical formmla Orafnig

A
2o,
<
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sud wolar mass 3044 gmol-1, When present i sn oval dissolvable film deacribed biorein,
the malsdexirin can function at feast as a fihn former,
As used herein, the ferm “microcrysialline cellulose™ refers to the substance having

the TUPAC pame 2-{4, 5-dibvdroxy-2-thwdroxymetiol -S-methoxyoyas

~

{hyvdroxymethyh-3-methoxvoxane-3 4-diol; CAS Nunther 5004-34-6; chepucal fonmuda

CraFlasDu; ard wolar masy 370,35 orpol-1. Whey present in an oral dissolvable fikg

described herein, the microoryatalline cellulose can functon st least as a film former

As nsed herein, the term “chitosan” refers to the aubsty

SHREIRARSS6R-3-5u1

3

o4, S-dig dt‘{},’{}-"—ﬁ-{i}};’{ii'ﬁ.\;}’i}}ei’ﬁ}"?}@ﬁ&ﬂrfﬁr}fi}02’«‘}’—i'imh}"ﬁi’ﬂ?\‘f;-f}

oxan-2-vijoxy-4-hvdroxy-6-

hoxan-2-voxy-4-hydroxy-6-

7

{hydroxymsthiyhoxan-2-vHo

2«[{\283%%"& GS53-5-anuno-6-[{2R 3548 58 6R}-5-amino-

4, 6-dilnvdroxy-2-(hwdronymet hydroxy-2-{pdvonys Caft-3-

)L
carbamate. CAS Nuwmber $012-78-4;
chemdeal fomaia CosHioaNeDss! and nuclar mass 15265 grwol—1 Whaen present in an oral

dissolvable il deseribed hereiny, the chifosan can finction of teast as a {ihn former

Ax psed heredn, the terpt “pectin” refers (o the substance baving the IUPAC name

m,

{(233R A5 SR 6R-3 4,5 e-tetvalivdroxyoxane-2carboorvlic acid, CAS Numnber 18968-14-4;
chemteal formuda UsHieOk and miolar mass 19414 gramol—1. When preseat in an oral

3.

disaohvablie fim described heveln, the pecim can function at lesst as g il former.
As uxed beredn, the term “catrtagesnan” refers tn the substance baving the JUPAC

£% T

pame Zine; O -cvanopyridin- 2-yD-3-{{1525)- 2-(6-faore-2-hydvmy-3
propsnoyiphenvikoyoiopropyiiureahacetate; CAR Nugnber $600-07-1; chemical foronila
CoFinFNeO:Zn: and molay mass 551.8 grpwsd- 1. When present in an swal dissolvable film

described berein, the carrageenan can fuchion af least as a il former,

3

As nsed hevemn, the term "HPMO™ or “hivdroxypropy! methvlealindose™ or

“hypromeltose” refers 1o 8 semisyuthetic, tnert, visooelastic polymer haviug the CAS Nomber
Q004-65-3. When prasent i an oval disschvalde filor desoribed heratn, the HPMOC can
Toction st feast as a filin former

As used heretn, the ferm “HEBO

having the TUPAC napee L-I{ER AR 45583 4 501 2-bydroxvpropoxy -8

2N

H2R AR S SR 6R-4.5 o 2-hyvdroxypropoxy 12~ 2-hvdroxypropoxymetyiaxan-3-

57
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vioxyvoxan-Z-yimetoxyipropan-2-ol ot anslogs ot dertvatives theresd CAS Nuamber;
chepsical forpmsda GiaHntDie and prolar mass B06.9 grmol-1. Whan present in an oral

dissolvable il deseribed heretn, the HBC can finction at least as a fhn former.

Az wsed heredn, the term “modified corn starely” refers 1o the substance having the

IRAC name 5

US:'S OX -2 -

1—,,1

dibyd ~G-(hyvdroxymetivly-S-mathoxyvoxan-2 ~Vi§o}>:m;ei Y

-

yi} oxy-6-{hvdroxpmethyl)-2

-methiyioxane-3 4-diol or snalogs or derivatives thereof, CAS

rr{%(

Mumber; chemical formmla € ;and molay mass §82.7 grawol-1. When present i sn

oral dissolvable film described harein, the mwodified com starch can function at least ax a §ikn
formier

" refers 1o a wewmber of the carbomer Gamily

As used berein, the term “carbopol &7
wncluding high malecnlar waight, crosslinkad polyacrvhie acid polvmers or analogs of
derivatives thavend. The carbopol inchades buat iy not hindted to, carbopnd honwpolymer
gorviie soid crosslinked with sily! sucrose or allyl pentaerythuitol carbopol copolyiners:

N

gorviic soid gnd C10-C30 glikyl sorviate orosslinked with allyl pentseryibritol; and carbopal

nrterpodymers: carbomer bomopolyvimer oy copolviner that contatie a block copolymer of

1

polyethviene glycol and a long chain alkyd seid ester. When present 1 an orad dissolvable

ftiin desoribed Gerein, the carbopol $74F can fonction at least as a film former.

As usad leredn, the terpt “carbopol 934F7 refers g mewbey of the carborner fronly
including high mclectlar waight, crosslinkad polyacrvhe acid polvmers or analogs of
derivatives thereofl The carbopol iuchudes but s not lmited i, carbopol homopolyners:
gorviie soid crosslinted with allyl sucrose or allyl pentaerytiuitol cavbopol copolyvimers:
aorvhe acid and CHO-03G allol acrvlate crossiindred with allyl pertasrvtluitolr and carbopol
uarpohvmiers: carbomey homopolyiner or copolyiner that contatus a block copolyier of

N

polyethviene glycol and a long chain allyd seid ester. When present in an oral dissolvable

iy described barein, the carbopol 934F can Rwpncticm st least ax a fihn former.

Ax used herein, the terp “hollidon 257 refers o a nremiber of the polveinvlpvirolidons

fsmily inclnding high molecnlar weight, crosslinked polvmers or aualogs of devivatives

Heax

thereof. When present i sn oval dissohvable Bl described herein, the kollidon 28 ean
fonction at least as 2 film former,

Az used berein, the term “solaplus™ refers 1o the substance having the TURAC name
hydroxyetiod 1 2-hydroxyoctadecancate or aualogs or dertvatives thereoll CTAS Nuber

noi-1. When

s

13109-85-1, 6284-41-9; chemical formula U0y and molar roass 344,53

fﬂ
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present in an oval dissohable film described heredn, the soluplus can fucton & leastas g

As used bevein, the term “lycoat NGT37 vefers 1o 8 meamber of the tyrde

cypropyl pea
starch family sach as pobvmers o snalogs or dertvatives theveof, When present i an orgl

sy

diseodvabde o desoribed Beredn, the Tronat PRET3 can Bunction af lesst as a filos former

A

As psed herein, the term “Folhicoat” or “Kodlooat®™ refers to producty conunercially

gvatiabie o BASF (Flovham Park, NIy These inclade, g, Kolliooa® Protect and

£ IR. The e “Kollicoat® Protect™ refers 1o the conomercial product containing (3

35-45 wt.% polvvinyl aloobol (FVALL (1) 53585 wt % polyvinyl alcohol {PVAY-

polyethviene glycol (PEG) gl copolymer, and (U1 0.1-03 wi%
Kotlicoat® Protect 15 a combination of watsr-solnble Kollicomi® IR and polyvinyl alochiol,
wharein the Kollivoat® IR ix a polyvinyl alcohol (PVAY-polvethvlene glveot (PEG) graft
sopolymsr, The PHEG portiop of Kollicoat® IR is PEG 600¢. Kollicoat® Protect has the
chemtcal nsme polyvinyd aleohol-poiyethyiens fi}-'{:s}i copolymer and pobyvingt aloohol

PV

AY. Koilicoat®: Protect has the CAS-Nog: Kollieoar® TR ¢5734-39-3, Polyvinyd gl

QOGI-E2-3, and siticon dirxide TA31-88-9. When present in the aral dissolvable film

desertbed herein, e Kollicoat® product(s} can funciion at least as o film foomer.

{8

As used berein, the term “polvox N-167 refers 1o a member of the polvoxalene fanuly

suchy as podvprers of the substance having the TUPAC napte 2-mathyloxivans oxirane o

apatogs o derivatives theveotl CAS Muptber 691397-13-4, 9803-1 1.6, 106392-12-5

chemcal formuia UsHaeO: and molar wass 102,13 ganol-1. When present in au oral
disaohvable fim described hereln, the polvox N-10 con Rinciion 8t lesst as g Bl former,

As uxed beredn, the term “polvox N-E8™ refers to a member of the polvoxalene family
such as polyvmers of the substance having the TUPAC name 2-methylosimueniyane or
analogs or derbvaltves thereofl CAS Mumber 681397-13-4, 2003-11-6, 100392-12-5
chemical furonis UsHwCGs: and molar roass 102,13 groasd-1, When present i an aval

dissodvabde filnt desorited beretn, the podvox M-8 can function at least as a fihn fhrmer,

Agsnsed hievein, the term Vpolyox N-TS0Y refers 1 8 member of the polvoxaiene

family such as polymers of the sabatance having the TUPAC nawme 2-methyvloxirsne;oxirane

or aualogs of derivatives thereof; CAS Kumber 6G1387-13-4, 8003-11-6, 108382-12.5;

chemdeal fornmia CiHneGOs; and moday mass 103,13 grmob-1. When present in an owal

dissolvable filn desonibed herein, the polvox N-738 can fonction at least g8 a film former
Ax usad hereip, the term “methocel B4MT % to 2 mmeraber of the methvicaiislose

3

sther fapsly such as polvaers of the substance having the JUPAC name S<{hvdroxymethyl}-

39
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wethoxy-2-{4.5 6~ wimethoxry-2-{ned 3m.\i}’})}&fh}"?}(}:&‘{i}}rB-};'3.}{}?{‘."{ ane-3.4-dicl or sualogs
of derivatives thereof, TAS Number 69638-59.2; cherptoal forpmala O aCh and mandar
mass 4124 gamel-1, When preasnt in an oral dissolvable (il desoribed berem, the nethioeed
B4R can funciion &t feast as a film former,

As usad hrereln, the terpt “methocel E1OM™ refers to @ moeinber of the methvicellulose

sther fapaly such as polvmers of the substance having the JUPAC name S{hvdroxyipethyl)-
- R - - 7

v

3

S-pethory-2-f4.5 6-timethory-2-{methoxymatyd

Joxan-3-yHoxyoxane-3 4-diol or snalogs
or dertvatives thersof, CAR Nugnber ¢9838-5360-2: chenical formuds CrrHaaOrg and miolsy

mass 4124 gopwd-1, When precant in an oval dissolvable film described hergin, the methocsd

ot

A can fimetion af least as a il former,

As usad beretn, the torm “sodinm ON w Usodina carhoxymethyl celinlose™ vefors
to the substancs having the TUPAL nape sodivey 2 34,5 S-peatabydroxvhexanalacetate or
analogs or derivatives therend] CAS Muntber 3004-32-4; chensical formula CiHisNaCe: and
molar wass 262,19 gmol-1. When present inoan oral dissoivable flin desonibed Gerew, the

FC con Raction at legst as ¢ fhm former.

sodian 3

As used beredn, the term “diethyiene glveol monoethy! ether™ refers to the substance
having the TUPAC name 2-{Z-sthoxyothoxywihancl; CAS Mumber 111-%0-01 clienuical
fornutls Ceia0s o CHCHOCHCHXOCH CHOH, snd molar mass 13417 gonol-1
When prosent in ap oral dissodvable filon deseribed heredn, the diethvlene glvesl monosthyl
ather can function af least as a film former

As nsed hevemn, the term “eaprylocapryol polvonyd-# ghyveerides™ refers 1o the

substance having the WPALC pame 2. 3-dihvdroxypropyd decanoaie 2 3-dibwdroypropyt

octanoate or analogs s detivatives there AS Muptber: chemical Bumonia CraleCa; md
molar mass 46406 grmol-1, When present v an oval dissobeable film descoibed beradn, the

-8 slyvcerides can fonction at least ss 8 il former,

caprviocapryol pobvoxy
Sperific Ranges, Valuey, and Embadiments

The specific enbodunents describing the ranges and values provided below are for
ithustration purposss only, snd do not othervise bmit the scope of the disclosad sulyect
magter, as dedined by the clains.

In specific embordiments, the oral dissolvable filn mclades ao sorive phamacewiical
mgredient that is Bpophiliz or ipdrophobic

In spevific embodirpends, the oral diseolvalde filny includes an active pharmaceutical

wngredient that ix Bpephilic and fydrophotic,
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In specific ambodimends, the oval dissohable Binyinchudes a swrfactaut thet
ipophilic o Byvdrophohic

In specific embodiments, the oral dissolvabie filn includes s swrfsctant that s
Hpophilic and bvdrophiobic,

I spevific embodiments, the oral dissohvable film includes a solvant, for the active
phenmacentical igredient, wherein the sofvent ix Hpophilic or bydrophobie.

In specific embodimernts, the orval dissolvable Blnvinchides a solvent, o the active
pharmacestical ngrediont, wherein the solvent i lipophilic aud hvdrophobie,

In speciiic simbodinents, the oral dissolvable filn includes: £1} an active

ph

naceutical ingredient that s lipophilic or hydrophobic, (20 8 stulsciant that is pophilic
of frvdrophobic, and (3} a solvent is Hpophilic ov livdrophobic,
In specific embodiipents, the oral dissedvable filo includes: {1} an active

phamacentical ngredient that is Uipophilic and hydrophobic, (2} & swriactant that i lipophilic

sud pdvophobic, and (3} a solvent s Hpophilic and hydrophobic,

In specific anbodiments, the oval disac 1inchudes an active phanmaceutics}

nrzvedient that 1¢ Bipophatic or bydrophilic,

I specific embodinients, the orsl dissolvabie film mcludes au soiive phamacewiical
mgredient that is Bpophoebic and hvdrophilic,

I spevific embodunents, the oral dissolvable film includes & sirfactant that is
lipophobie o hvdrophibic,

In specific ambodimends, the oval dissolvable B neludes a swrfactant that s
fspoplishic and %13'&1‘&;}11§}i,c.

In specifle smbodintents, e aral dissolvable film inchudes a solvent fow the active

o

pharmacewtical ingredient, wherein the solvent is Hpophobic or hydrophili,
I specific embodinients, the orsl dissolvable filin mclades g solven for the active
phenmacentical ingredient, wherein the sedvent ix Bpophobic and bydrophilic,
B spevific embodunents, the oral dissolvable film includes: {1} an active

phammacentical ngrediens Hu

s Upophobic or hydrophilic, {2} a sswfactad that s ipophobic
or hyshophilic, and (3} a solvent for the active pharmacentical ingredhent, whereivithe solvent
is hpophobie or hivdrophihie
I specific embodiments, the oral dissolvable il mcludes {1} an active

£y

cpliiic, (2} & swrfactzut thet

phanmacautical ingredient thet is lipophobic and hiye
Lipophobie and Ierdvophilic, and {3} 8 sodvent for the active pharnacentical ingredient,

wharein the solvent is lipophultic and hvdrophilie

@

i
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In specific ambodimends, the surfactant s hipophilie or hydrophobio: aud the solvent
for the active pharnscentical ingredient i¢ lipophilic or hivdrophobic.

I specific embodinients, the lpophilic or bvdrophebdc ssrictan includes at least oue
of Ghveeryl Monoeapryiste, Propyviene Glyeol Monocapryiate, Ghyveeryl Mononleats
Propviene (3lveol Movolaurate, Glveeryl Capryiated Caprate, Glyesryl Monolinaleate,

Sorbitan Monooleate {Span 8¢, Ghvcaryl Dibebenate. Propylene Glveed Dilawvate, Ghvearyd

Tricapryviate Tricaprate, Ghyveerol Tricaprvlate/Caprate, Decaghveerol Mono and Di Qleate,

3. -

Gleoyl Macrogolglycerides, Lawwoy! Macrogolglycernides, Stesrov! Magrogolglyeendes or
Steavoy! Polvoxviglycerides, and Podvoxyethviene Caprvlic/Capric Giyverides.

I specific embodinients, the lpophilic ot lvdrophebdc swrlsctan includes at lesst oue

of Glyearyl Monocaprylate, Propyvlene Glyeol Monocapryiate, Ghvestyl Muonooleats,
Propylene Glycol Monolavrate, Glycery! Caprylated Caprate, Glyeeryl Monolinoleate,

Sarbitan Monooleate {Span 86y, Glvearyl Tibebenate, Propylene Glveod Dilawrate, Ghvearyl

,_

Tricapryiate Tricaprate, Ghyveerol Tricaprylate/C ‘pmit Decaglveerel Mono and Di Qleate,

3

Ceoyvl Macrogoiglveerides, Lawwoyl Macrogoigh tesroyl Macrogolelveerides,

Stearovl Polvoxyiglyrerides, Polvoxyethylene. and Capryiic/

E & E

“apric Glyosrides.

T specitfic ernbodinments, the Upophilic or levdvophobic stefsctant inchides at least one
of Ghyeeryl Monoeaprylate, Propylene Glyeol Monocapryiate, Ghyeeryl Monooleats,
Propylene Glveol Monclaurate, Ghyeery! Monrdinoleate, Sorbitan Monvoleate (Span 883,
Propviene Glveol Dilauate, and Decaglvesrol Mono and TH Gleate.

In specific ambodimends, the Upophilic or hydvophobic swrhctant ncludes st least one
of Fropylene Glveo! Monocspryiate, Glyeeryl Monoolests, Propylene Giyeol Monolawrste,
Siveeryt Morolinolzate, and Sarbitan Monooleate {Spay 3.

I specific erpbodiments, the Upophilic or lnvdvoplohic ssefaciant is present i 8,540
W%,

I specific embodirpents, the Hpophilic o hydrophobic swrfactant is present in 3-25
Wi,

In specific ambodimends, the Hpophilic or hydvophobic surfactant iy prosent m 8-14

Wi,

In spectfle smbodiments, the lipoplulic or hvdvophobin ssufactant 1€ prosent i
W,

I specific embodinients, the lpophilic or levdrophebde surfsciant inchudes one or
move xubxtancas as showyn below. Tn finther esnbodiments, the Hpophilic o hydrophohic

swrfactant includes one o prore wwbstaness in the amounttange, as shown below,



WO 2021/138564

PCT/US2020/067677

Lipophilic or wwhophobic stafactant

Eothodiment A

Embodunent B Embodimsnt

v'x

Glyeervl
Monocaprviate

(i 1%

(it 8-14% Monocaprylate

{1y 3-2%

{ivh O.5-40%

Giyearyd

Propylens Glyeol
Mopocaprylate

Propylens 03 it
Giveol Glyrol iy B-14%

Monocapryiate Monocaprviate | ity 3-25%

Givesryl {iy 11% Glyvoaryl Glvearyl
KMonooleats {1 Konooleats NMonookeate
i
Fropyiene Giyveol Propylene Fropylene
Monolawrste Glyeol lycol ;
Mounolavrste Monolaurste {1y 3-2%8%

(v} 0.5-402%

(V) 0.5

Giyeeryl Capryviate!
Caprate

(47

75

Gy 1%

G 3-25%

Gk VOery 1

aonctinsleats (Y B-14% ”M anclitoleate

Sarbitan Monoolsate
{*E-; ap 80}

Sorhitan
Monoolsate
{Spap 80}

{ivy: &.5-
43%

{Flyceryl Dibehenaie

P

Pisp}'ie ne Glyeo
Dilanrate

Propylene
Giveol 3
Dilaurate {iity 0.5~

o
=)
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Giveeryd
Tricaprylate Tricapy

Glyvosrol
Tricaprviate/Caprate

Decagiycerol Mono ) ;
and D OQleats T 3T dono and i
6 | Dleats

Oleovl
Macrogoiglyveerides
Lanroyl

(‘.‘:
i<z}

Muorogoighvoerides

E‘viacmgmgi srides
o Stearoy 71
Palvoz XEQL erides

Polyoxyetlvlens

Caprylie/Capric {11‘ R-14%
Giyeerides {1} 3-23%

s\f’\} Q. s‘(_»g{}o i

I spevific embodiments, the swriactant ix Hpophobic or hydrophilie; and the solvent
for the active pharmacentical ingrediord is Hipophobic or hydrophilic
I specific andodiments, the Hpophobic or hvdroplilic surthctant inchades st least one
of Podoxamer, Polvoxyl Castor O, Podvethvlepe-polvpropylens Glveol, Polvoxvethviene
Sorbitan Monolawate ( Twesn 20}, Tween 8¢, Polvoxyathvienesorbitan Monostearate { Tween
501, Decyl Glucoside, Lanryl Glucoside, Octyl Glucoside, Triton X-100, Nonoxynol §,
Sadim Lanryl Sulfate, Potassium Laawyl Suifate, Brij, Glyvoervi Laurate, Phospholipids, -

Twodecy Phospliochodine. and Cholesteryl Estars.

B
o~
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In specific cmbodimends, the qpr};*ba{m or hvdeoplilic surfactant inclades gt least one
of Fodoxamer, Polyvethviene-polyvpropvisne Giveel, Palvoxyethylere Sorbitan Mopolaurate
{Fween 20}, Tween 30, Polvoxvethyvkoesorbitan Monostearste {Tween 603, Triton YX-104,

L

Sodiun Lauryl Sulfste, Bey. Phospholipids, p—Dodecy] Phosphocholine, and Cholestaryl

]
e
Z,
]
2
@

In specific embodirpentx, the Hpophobic or hvdrophilic surfactant ncludes af saxt ons

of Poloxamer, Polvethyviene—polvpropyiene Glveol, Polvoxyethylene Sorbitan Monolanraie

{Tweer 20, Phospholipids, and p-Dodecyd Phospliocholing,

In

U)

paciiic smbodiments, the ipophobic or hydrophilic swriactant includes at least one

16 of Poloxamer, Polyosyl Castor Gil, Pobvethylene—polypropyiene Glveod, Polyoxyvatlydene

Sorbitan Monolaurate (Tween 20}, Tween 84, Paiyaxy&ﬁ}y‘?auesm‘bmu Muonosiearate {Twesn

64, Decyl {Glncoside, Lawyl Glucostde, Gotyl Glucoside, Trito X100, Nopoxynol 8,
Sodiem Lawy Sulfate, Potassim Laryd Sulfate, Bryy, Glyoervl Lavwate, Phosphedipids, o
Drodecyl Phosphiocholing, and Cholesteryl Esters.

15 I specific ambodiments, the lipophobic or hvdrophilic surthotant s present w 0.5-40
wi G

I specific embodinients, the Hpophobic or hydvophilic sarfactant is present i 8,525
wi %%,
I spevific embodunents, the Hpophobic or hvdroplitic stufactant s present in 3-

26 wilh.

In specific ambodimentds, the Hpophobic or lovdroplnlic swfactsnt iy prosext in §
W,
In spectfle smbodimente, the lipophebic s hydrophitic swrisctant includes ong o

more snbatances as shown below. In further ermbodinients, the

(L

lpophobie or hydrophihic

35 swiactad nclades one of more substances it the simonntrange, as shown balow,

Lipophobic or hvdvophilic sardactam
Enbadiment B Embodimeant O
Poloxaner Poloxamey

Poloxamey

Polyoxyl Castor
il

o
et
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whp* up& fene
ﬁﬁ‘j{u}}

Polvoxyethylen
& Sorbitan
Monslarate
{Tween X0

Polyoxvethyle
ug Sorkitan
miairate

weet 2

Mo
Faralt
3
{3

Podvoxvethvien
esorbitan
Monostearate
{Tween 63}

Podvoxyethyle

Dyt
Ghncostde

»u\i} i
Glacoside

Dotyl Glucoside

Triteay X100

Polvoxvethylen
& Sorbitan
Mona \iam W
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Monoxyuol 2

Sodimn Lawyl
Sulfate

Potasstmy
Lawnyl Sullute

(Hiy 0.5-39%

{tvy 0.5-

: win Lanryl
Sulfats

Brij

Glyeer
Lawrste

s 5%
{1ty 6.5
10%%
v 0.5-

PCT/US2020/067677

r-Dodecyl
Phosphochadine

2

Cholestery

Cholesteryl

Esters {ity §.5-2%

o
=

{1y 94.5%
{iy §.5-2%

(il 6.5-53%

(iv): 9.5-309%
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{iv) 9.5-
10%
I specific embodinients, the lipophilic or In (imphc e solvent for g

3 D11, Coconmt

phenacentical igredient includes at least one of Medhum Chaip Ta

ey
(1%

.
b
&
wl
2

Gl Com O, Qlive 08, Palin U], Cancla Hil, Safflorwer O4l, Sesane {}il., Propviens Glyeol
Monocaprylste, Propylene Glyeol Monolaurate, Glyeery! Monolinoleste, Ceryl Alcoliol,
Steary! Alcohul, Cetostearyl Alcohed, and Oleyl Alechads.

In specific smbodinrents, the Gpophitic or vdrophobic solvent fw the active

pharmaceutical ingredient inclades gt least one of Meditan Chain Trd

3

nl, Uldive Uik, Reasme Oil, Propyiene Glhyveol Monocaprviate, Propylene Glyvesl Monolatasie,
and Glveery! Mounndinoleats,

I specific entbodimends, the lipophilic or hydrophobic solvent for the sanive
phammacentical ingredient inclhudes at lenst one of Medinn Chain Trigivesrides Oil, Glive
O, Sesame D, Propylene Glyool Monacapryiate, Propyvlene Glyool Monolawrate, and
Glyeeryl Monolinolsate,

In specific embodinients, the lpophilic or livdrophobic solvent for the active

entical ingredient inchades st teast one of Medivm Chain Trighveerides O Coconnt

o

ph

il Cogny Gl Qlive O, Pabio Ol Cansda O, Safflower D4, Sesanre D1k, Fropvlsne Glyool
Monocaprylate, Propylene Glyeol Monolanrate, Glyearyl Monolinoleste, Cetyl Alooliol,
Stearyl Alcotiol, Cetostearyt Aleshol, and Oleyl Aleohols.

In specifle smbodiniente, the Upophilic or vdrophobic solvent foy the active

i .a

pharmacetical ingradiant s present in §8.5-40 wi %

I specific embodinients, the lipophilic or livdrophebic solvent for the active
pharmaceutical ingredient is present i 3-25 wi Y,

I specific embodimpents. the Hpophitic or hydrophobic sedvant for the active
phammacentical ingredient is present i 834 wid,

I specific entbodiends, the lipophilic or hydrophobic solvent for the sanive
pharmaceutical ingradignt iy present in 11 wi%,

In spectfls smbodinients, the pophobis v hydrophilic solvent for the active
phanmacautical ingredient melndes water.

In spevific embodiipends, the Hpophohic or iedvophilic solvant for the active
pharmacentical ngredient is prasent in 4520 wids

In specific embodimends, the lpophobic or hoedvophiilie solvent for the soive

pharmacentival ingredieny Inchudes one or nuore substances as shown belnw. In futher

s
&
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embodunents, the Upophobic or hydrophilic solvent for the active phanmscautical ingredient

mchudes ore of more substances in the sroountTangs, as shown helow,

Lipaphilic or vdrophobic sabvent for the active ingredient! D Carrisr

Endodiment A ,,ma'}odzmem B Embodiment O
Medivm Chain | {31 11% Aediom Chain M\‘ Mediam Cmm {y 11%
Triglyesrides % | Triglvesrides $13%

Gil ’12
Cocouut O} {1}: 1 1% Cocouut O}
(i) 8-14%
{Hi} 3-35%
\n'; .5
A
Corp Dl {1

kn} 8-1 4"

Chive Gil

Pabm il

Canoda Oil

Safflower O

)

Sesame (il

, uﬂ} 3-25%
vy 5 {ivy 3540

N
e
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Propvlens Propyvlene {1y 1% Propylene
Ghyveod Glyead m} 8 14% | Glyeod

Monocaprylate Monocaprylate

Muonocaptyiate

Monsdinodeats Monalinodeats

{ty: 11%
{i) §-14%%

33

Stearvt Alvobol

Cetostearyl
Alcohol

Gievl Alzobols

Propylens Fropylene Fropyiane
Glveol Clyeol GEV{:{}?
Monolanrate Monolaurate Monolanrate
Glveeryl Glyeeryl Glyoeryl

Monndinodeats

In specific entbodients, the active pharmacentical tngredient is hipophilic or

fivdrophobic.

T specific embocdhments, the active phermacswtics! ingredient tnchudes a

terpene, Havopold, or combination therest

I specific embodiipentx, the Havopoid includes FBL-OXM.

euts, the active pharpwcentical ngredient is pophuhic or

carmabinoid,
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raia

In specific embodimends, the active phannacentical ingredient meludes gt least ong of
cvolosporine, ritopaviy, saquinaviv, agywenavis, valprote acid, caleiiricl, bexarstene. tretinoily,
sotretinodn, Hpvanaviy, and pharmacewtioshiy scceptable salis thereof

I specific embodiments, the active pharmacsutics! ingredient inchudes a pevehedelic
agent.

In specific embodiments, the active pharmacentical ingredient incindes a peyohedelic

1

cid diethylamide (LS} and 3 4-Metvrlenadiony

sgent ncluding at leastone of Ly

methamphetamine (MDMAL

In specific simbodinents, the active pharpacautical hyredient includes rarmactin

In specific ernbodinments, the active pharmacewtics! ngredient is preseat in 0.5-40
wi %%,

I specific embodiipents, the active pharrpacentical ingredient is presert in 8.5-3¢
wi.%%.

s

In specific amboduments, the active phanuacentical ingredient i present in £.3-20

In speciflc smbodintents, the active pharpiacentical ingredient 1¢ precent i G.5-16
Wi,

In specific embodinients, the active pharmacswics! ngredient is present in at least 10
Wb,

I spevific embodiipents, the active pharrpscentical ingredient is present in 10-4G
wi .

In specific entbodiends, the active phanmacentical tngredient is present in 1033

I specific erpbodiments, the active phormecsutics! ingredient is preasat in 18-30
wi %%,

I specific embodirpents, the active pharpacentival ingredient is present i 18-25

Wi,

In specific ambodimends, the active phanmacentical ingredient is present i 10220
w2,

In specifle smbodintents, the active pharpiaceusical ngredient 1¢ prasent in .01-5
Wi .

i spectfic emmbodiments, the actbve pharmscsutics! mgredient is present i 0.01-2.5
Wwi%,
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In specific ambodimends, the active phanmacentical ingredient i present i 0.01-1.0

Wi %%,
In specific embodinients, the active phermacswtics! ingredient & pressnt n 0.01-0.8
§
I spevific embodiipents, the active pharmascetical ingredient s rexer inup o 2.5

W%,

In specific enmtbodiends, the active phanuacentical ingredient s present inup fo 1.3

In specific smbodinents, the aotive pharpacentical bugredient ¢ pracent nup to 1.0

Wi,

I specific ernbodinents, the active phormacsuticst ngredient is preacat inep o 0.5
Wi,

In spevific embodirpents, the il matriy of the oral dissodvabls fibn includes a
plasticizer snd filin former,

I specific enbodiments, the film matvix of the oval dissolvable Sl inchides ¢

plasticizer ichuding at least one of Propvlene Glyool, Glveerin, Triacetin, Tristhyl Ciurate,

amd Folvathvlone Giyeol

In specific embodinients, the flm matrix of the oral dissolvable fhn inchades g

w,\

plasticizar including at least one of Propylene Glyasd, Glveerin, and Polyvethylene Glve
I spevific embodiments, the il ety of the oral dissedvabls 8hn includes a
plasticizer inchuding st least one of (yeerin and Polvethylene Glyeol,
I specific endbodiments, the film roatvix of te oval dissolvable Bininchades a
plasticizer present it §.3-20 wi

i specific ernbodinents, the oy mamix of the oral dissolvable filin clndes s

plasticizer present in 3-20 wids,
I specific embodiipents, the il roatrix of the oval dissedvabls 8hy inchudes a
plasticizar present ip 8-14 Wi

I specific embodimends, the filn matix of the oval dissolvable Sint inchades a

%

plasticizer present in 12 wi%.
In specific smbodinients, the plasticizer includes one or prore substances a3 shown
below. In finther anbodiments, the plasticizer molndas one o more substaness in the

amounirange, as shown below,




WO 2021/138564 PCT/US2020/067677

Triethyl Oitrate

olyetn
Glyeol

Polyethivlene
Glyeol

ity 7-13%

{1y 3-&%
{ivh 0.5~

\1\}. {Q 5

20%

E!’F{K}diﬂi i A Embodiment B
Propvlens : Fropylens
Glveol Cilyeol
Glveerin Glyeerin
F‘»ﬁ&
}‘ ¢.5-20%
Triacetin

In specifle sunbodintents, the filoy matrix of the aral dissolvable filn breludes a ihn
former nclading at least one of Pullnlan, Gum Avabie, Guar Gam, Maltodexirm,
Microerystalline Cellulose, Chitosan, Pecotin, Carvageensn, HFMO, HBC, Modifted Com
Starch, Carbopol $74P, Carbopol 8340, Koilidon 253, Schuplus, Lveoat NGT3, Kellicoas,

Bolyvox N-10, Polvox N-B0, Polyix W-T58, Methocos! B4, Methoeel E1GM, and Sodbhun

former moheding at least one of Pullulan, Guin Avabic, Microorvstalline Cellislose, Chitosan,
Beetin, Carragesnan, HPMO, Modified Corn Stareh, Kollidon 25, and Solaphus
I specific embodinienta, the film matnix of the oral dissolvable Sl inchades s il

tathine Cellnlose, Chitosan, Pectin,

formmer mcluding at least one of Pullulan, Microc

HPMCO, Maodiflad Corn Starch. Kolliden 25, and Soluplus.

In specific embodiments, the filn matvix of the oral dissolvable Sindinchades a film

former pressnt in 1-80 wi

]
L)
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In specific embodimends, the film matedx of the oval dissolvable Shuinchdes a Bln
former present In S-40¢ wi%

In specific embodinients, the flo matvix of the oral dissolvable Sl inchades s film

formier present i 1O-20 wi ¥,

(%2}

I specific embodimpents, the filim matriy of the oral dissodvable 8hn includes a film
Tormer present i 1420 wid.

In specific enbodinents, the il mateix of the oral dissolvable Shvinchdes a il
former present i 3-7 wida

In specific sinbodintents, the film matrix of the aral dissolvable filin nchudes a fibn
16 formier present in 14 wide.

I specific embodinients, the Bl matrix of the oral dissolvable flm inchades s fibn
former present i 5 wids.

In spevific embodirpents, the filin former nohadex tne of roors xabstances as xhown

\.“

below. In further embodiments, the film former fnchides one oy more substances i the

15 smown’

nge, as shown below,

Filio former
shoditpent A Euoirodiment B Emi:saélm‘%f C
: Pallnlan G Pallnlan

i};.:mﬁ.an

iy \{ 2%

{Hiy 5-460%
‘n) 1-50%;

an Arabic

Gumy Gum

N O sl o

Maltndexirin

1 200
(tv) 1-50%

{
{i
{
{
{
kS

Chitosan {Chitosan {Chitosan {ky

74
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123

{ivy 1-60%

(i 1-20%

{ivy 1-60%

(iv): 1-60%
G
Gy 102

Poctin

Gr 14%
Gty 10-20%

() 1-60%

Cagrageenan

HPMC

o, pon phn pon otn ehn, it pem dpore, g,

HPMC

Modified Corn
Starch

Carbopnl 9749

Carhopol 9349

Kodlidon 25

Starch

i) 1-60%

Starch

fodifted Ce

(i) 14%
(iy 10-30%

giaiy 2005
{ivy 1-60%

Sohypas

Gy 1A
Gy 10-20%

Soluplus

Kodhicpat

20%
1-60%

Gy 14%
iy 10-20%

Y 5-40%

Soluplus

iy 149,
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Polyox N-1¢

Polyoy W-88

L

Polvox N-738

Methocel Ea4M

:
\

%
§
{

{i
-
§i

Methoos! BEIGM

Sodign £AMC

In specific smbodivrents, the oral dissolvable filin further nchudes & co-solvent.

In specific embodinients, the orsl dissolvable filn fivther mclades 8 co—solvent that
metadas gt least one of Diethvlens Glyeol Monocethyl Ether and Capryviocapryol Polvoryl-8
Glveerids

In specific ambodimends, the oval dissohable filns fonther icludes a co—sobant
present i 540 w2

In specifle smbodintents, the aral dissolvable fihn farther includes 3 co-solvent
presgpt i G.5-25 wi %,

I specific embodinienta, the orsl dissolvabie filin fimther meludes s co—solvent
present in 3-7 wi .

I specific embodiipents, the oral dissolvable flm fnrther includes s co-sodvent
present in 5wt

I specific entbodimends, the co-surfactant inchudes one or more substances as shiown.
below. In further embodiments, the co-surfactay inchudes one or move substancss in the

amountirange, as shivwn below.
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Co-sarfaciant

Eoirodiment B

Embodiment C

NMewoathyl
?35:;& o

Distlyvlene
Glyeol
Sonoethyl
Eier

Distlyvlene
Glyeold
Morpethiyl
Eiher

Caprviocapryed
Polyoxyl-8
Ghycerides

Caprviocapryed
Podvoxyi-8
Glveerides

Caprviocapryed
Podvoxyi-8
Glveerides

{ivy §—
MY (3.:1-239-“6
{ivy §.5-40%

I specific embodinients, the oral dissolvable filin farther mclades gt least one of an

antioxidant, setinderobial sgem, Pavoring agent, coloring agent, and sweetener,

. the oral discodvabls filnn e condimwed o selfemulsily

m

I spevific emboditpent

within 120 seconds upon comtact with sn oval nucosal surface of a sulyect.

Yoo Y

In specific smbodierds, the oval dissohable B ds coufig

witlin 100 seconds upon coptact with an oral mucoxal surfac

In specific smbodinients, the aral dissolvable film ix confi

within 90 secongds

"ﬁ

I specific embodiments, the oral dissolvable filin s condi

within 75 second

7

wpon contact with an ol mucesal surface of a subjze

upon contact with an oral nnsessal surface of a sulject.

I specific entbodirnends, the oval dissohvable film s configared o self-enmdsiy

within &0 seconds upon contact with s oral nuicosal surface of & sabject

In specific smbodiments, the oral dissolvable fiim is configy

Tin 4% seconds wpoe contact with an oval rowwosal sarface of

ved to selfammulsfy

# sabject.

i specific embodiments, the oral dissolvabie fibn ¢ configiwed 1o self~emulsify

within 30 seconds spon contact with an omal woacosal suaface of 3 subje

I specific embodunents, the oral dissolvablz film ¢
within 20 seconds upon comtact with au oral nwcosal sarface

In specific ombodimends, the oral dissohable Binis ¢
water {O7W) spmision within 12€

subisct.

awved & self-emulsity
ot g subject.
ssfignred o fornt an al-n-

& seconds Bpon contact with an oral pmcosal swrikes of a
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I specific enthodimerds, the oral dissoheabie Bl fs confignred fo fornt an otl—n—
water {O7W) spwlsion within 100G secondx npon contact with an oral amwosal swrfacs of 8
subject.

T specific embodiments, the oral dissolvable filin s configured 1o S an ofl—n-

- s

Waneyr

(%2}
“

W eulsion within 90 seconds upon coudiact with ap oval mucosal swface of 8

In specific embodiments, the oral dissolvable Sing s configwed fo fom an otd-in-

weater {OFW endsion within 75 seconds upon comact with si oral nnwosst swrface of 2

subisct.

10 I specific embodinients, the orsl dissolvabie film s configured 1o S an ot

watet (W) emnlsion within 80 seconds apov contacs with an oral mucosal swwlice of 8

In spevific emboditpents, the oral dissolvabls film is configured & form ap ofl-in-

water {OFW ) emudsion withing 45 seconds upon comact with s oral nricoss! swrface of a

In specific smbodintente, the wral dissolvable filin ix configured to form an off-in-

water (O7WY emulsion witlun 30 ssconds apon contewt with an oral mucosal sarfsce of a
subject.
I spevific embodupents, the oral dissodvable flm is configured &3 form ap ofl-in-
2 water {(VW emulsion within 20 seconds upon cougact with an oval muicosal swrface of 8
subject,
In specific embodients, the oral dissolvable Blotis configared o fom an otl-in-
water {37W) spmision baving s average droplet size of 8.1 microns to 120 microns within

28 seconds QRO CORECT with an oral mucosal siefs

M
2
Ee)
%
=
ey
E.../

’-wa

35 I specific embodinients, the orsl dissolvabie film s configured 1o S an ofl—in-—
water {COW) emuldsion having ap average droplet size off df10y .5-10 microp, 4080Y 1-2¢
micron, and &F8) 15-160 oloron; within 20 seconds upon cmuact with an oral mucosal
surfsce of a subiect

I specific enthodipents, tie oral dissohvable flm is confignred fo form an afl-in—

3

il
o

LY

water (/W) amulsion baving an average dvoplet size of! d(10}: 8.5-5 mivron, K381 1-10
wrieron, and d(58Y 13-30 micron.

T specific ernbodiments, the oral dissolvabie film s configared 1o form an ot
water (COW) envalsion having ap sverage Jrophet size of! 10y .52 phoron, S0 1-5
micron, and 50 1530 micron.
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In specific ambodinends, the oral dissohabie fm is condignred fo foms sn oiln-

watey {D7W) enmision baving an average droplet size a8 shiown below,

Average droplet size oil-in-water {OFW) epralsion, d{10) 330}, and 88
Enbodined A Eaodimant B Embodunem ©
S{ 10y 8,5-10 micron {10y 9.5-5 mivron iy & \-2 micron
A{50y 1-20 prorm Q{50 110 puornn C}sﬁﬂ} £-5 mdevon
A{90Y 15108 muicron Q{o0Y 15-540 paicron Q{o0Y 153G micrm}
5 In speciflc simbodintents, the wral dissolvable filim ix suitable v oeal adminivration

{P), buceal adunistration, sublingual adesinistration, oy mucnsal adminisivation.
In specific embodinients, the oral dissolvable filin bay a moistiiwe content of 3-13
W%,
I spevific embodimnents, the oral dissobvalde film has 3 molsture cortent of 5-13
0 wile,

In specific embodinends, the oval dissohvable filo has a molsture content of 5-12
Wi %%,

In specific simbodivients, the aral dissolvable filio has 8 mistors content of 5-11

Wi %%,

15 I specific embordiments, the oral dissolvable filin bas 2 modstire content of 518
Wi,
I specific embodirpents, the oral dissodvable filor has a moisture congtert of 5-8
w2,
In specific smbodinients, the oral dissolvable filim has a msistore content of 6-13
it
I specific embodinients, the orsl dissolvabie filin bay a moistige content of 612
W%,
I specific embodiments, the oral dissodvabde filot Bas a moisture oottt of 611
Wi,
25 I specific enthodimends, the oral dissoheable filn has 8 muotsture content of 6-10
W%

1

In spectfic smbodintents, the oral dissolvable filin configiwed to distntegrate within 26
muptes apot buccal adiniigsiration 1© a sulject,
I specific embodinients, the oral dissolvabie filim configured to disintegrate within 15

3¢ minmtes upon buveal admintetratiog fo w sulnect.

79
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In specific ambodimends, the oral dissohvable Bl configmed o disintegrate within 10
prinutes upon buccal adiminixration o & subjset,

I specific embodinients, the oral dissolvabie filn configored to disttegraie within 5
e apon buccal sdiniristration 1o 2 subject

I spevific embodinents, the oral dissolvablz film is configured & disintagrate within
120 secongds upon oral (PO} adminixgation o 8 subjset.

In specific ambodiments, the oral dissolvable Blnuis configured to disintegrate within
1043 seconds upon ol (PO} adininistiation o a subject

In specific simbodinente, the oeal dissolvable filim is configured to disbategrate within
90 seconds upon oral (PO sdministration fo 1 subjeg

I specific embodiments, the oral dissolvable filin s conBigured 1o disiegrate within

74 seconds upon oral (PO adiministration 1o a sulfject.

o

In spevific emboditpents, the oral dissodvable fil is configured &0 disintagrate within
&8 seconds upon oral (PO} admbustration 1o a salnect.

In specific smbodimerds, the oral dissn nved o distntegrate within

45 sacrds upon oral {PO) adoynistration s a sabject.

I specific embodiments, the oral dissolvable film s configured 1o disumiegrate within
30 seconds upon oral {PO) sdminisiration 1o a subjec

I spevific embodunents, the oral dissodvable flm is configured o disintegrate within
28 xeconds upon oral (PO adipinistration to a suliect.

In specific ambodimends, the oval disaohable fim ia confignred for wm viiro
disintegration (USPTOD Tn-vitro Distniegration wethady within 120 seconds,

In specific smbodintents, the oyal dissolvable film is configured fiw in vitro
disintegration {LISP<73> In-vitro Disintegranion method) within 160 seconds,

I specific embodinients, the orsl dissolvabie film s configuwed for ovitio
disintegration (USP<T01 > In-vitro Disintegration method) within 90 seconds.

B spevific embodiipents, the oral dissodvabls flm s condigwred for in vitro

dismntegration (USPTO I-viive Dismiegration method) within 75 seconds,

In specific embodimerts, the orval dissolvable Bint is condignred for w vilro
distntegration {USP<TO> Invvitro THsintegeation niethod) withan 60 seconds.

I specific embordiments, the oral dissolvable filin i conBigured for novitrg
disintegration (USP<T01> In-vitro Distdegration methed) within 40 seconds.

In spevific emboditpents, the oral dissolvabls filn i condiured for i vitro

disintegration (USP<T701> Inwvitro Divintegration method) within 36 seconds,
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In specific ambodimends, the oval disaohable fim s confignred for wm viiro
disinegration {USP<70 > Tn-vitre Thsintegration wethod) within 20 ssconds.
I specific embodinients, the oral dissolvabie filin exhibits st least one

phanmacokinetic pavametey selected Hom, (1) Tmax ofbetwean about 45 miv o about 130
wiml.

min, (i} Cmax of at least 3.5 ngiul, and (8 AT of af least 13 ng/l
I specific embodituents. the oral dssedvable oy exhilits at least one

&

Trax of 1.5 by, (1) Gsx of 4.4 ug/nd, snd (W)

phammacokinetic parsmeter selected from,
AliCgeof 135 ngtheiml,

In speciiic simbodinients, the aral dissolvable il exbibits an o vive dissolution time

Lo

of o more than 20 minwies,
I specific erpbodiments, the oral dissobvabie filkn exdubits suvin vive dissolution time
oof between abant 1D mimstes o abogt 15 minutes.

I specific embodirpents. the oral dissodvable il exhilits & bisavatlability of at feast

0%,

e filng exdbits a biog

In specific anbodiments, the oval dissolvat ilabibiy of at least

N

I specific embodinients, the orsl dissolvabie filin exhibiis 5 boavailability of at least

X

I specific embodiipents. the oral dissodvabde flnt sxbilits a bisayvs

labifity of &t Jeast

I specific entbodimends, the oval dissobeable filo exbibity a biosvailsbibity of at least

23%%
In specifle smbodintente, the wal dissolvable filio exhibits » hioavatlalulity of st least
8%

I specific embodinients, the orsl dissolvabie filin exiubiis g stability of ot least abowt

Un% affer ning monthe as measwwed under 40°C7 5% R acceleratad conditions.

I spevific embodiinents, the oral dissohvable fhm sxbibits q stability of 10G% alter

J;

thvee monibs s measared under 2 (%% RH accelerated condition, or 40°C
scoelevated condifitons.

In specifle smbodintents, with the mwethod of forming an oral dissolvable filin, the
filmn fornuing ngradient includes at least one of muocoadhiesive polymer, plasticizer, binder,
fller. bulking agent, saliva stimuelating agent, stabilizing snd thickening agent. gelling agent,
Havining agent, taste masking agent, coloting agent, pigment, lubricant, relzase modifier,

adivant, sweetening agent, solubtlizer & ernulsifisr, fugrance, ennidsifier, syrfactay, pH
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sdpasiing agent, buffering agent, Hpid, ghdant, stabiliver, amttoxidant, soti-tacking agent,
bumectas, solvent, perrpeation enhancer, and prexervative.

In specific embodinienta, with the wethod of Tormung an orsl dissolvable ik, the
tipophilic or hydrophobie solvent inehades an ol

I spevific embodimments, with the method of fvoning ap oral diseodvabde film, tha
hivdropinlic ar Hps %phobi- solvent fnchudes an aquens hguid,

)
¥

In specific embodinends, with the method of rming an oral dissolvable Him, the
curing is carvied owt in 8 hot aiy oven af an siv ferpperanie of behween abowt 38°C o abog
11050

In specific embodinienta, with the wethod of Tormung an oral dissolvable filkn, the

curing is carvied onl in a hot aiv oven al an aly renpersture of batwvean about 45°C 10 sbowt
B,

In spevific emboditpents, with the method of fvnning ap oral diserdvabde fily, the
curing s carvied ow in a hot aiy oven {at au aly texaperane of SO™C-T0°CL

In specific smbodimends, with the method of rming an oral dissohvable fim, the
curing ix oarried cut at # spead of betwaon about 8.8 feet/vuin tx about 2.3 feet/nun.

I specific embodinients, with the wethod of formgng an oral dissolvable film, the
caring is carvied ont at a speed of between about 0.2 feet/nun o about 1.0 feat/min.

I specific embodipents, with the method of fouming ap oral dissodvabde film, the

saring is catvied ot at 3 speed of betwesn about 2.¢ feat/roly o about 2.5 festiioin

Specific spwmerated smbodiments {3] to {87] providad below ave for itlusiration

it the scope of the disclosed sabyect mstier, ss defined

preposes only, and do not otherwise

by the clainms. These eptmersted embodiments encompass all combinations, sub-

contdnativas, and praltiply referenced fe g, ronltiply dependent) cornhinaticms described
therain.

Erabodiment {1}
The present invention provides for an el dissolvalde film prelnding:
{a} active pharmscentical jngredient;
{1} surfactant

{c} sobvent for the astive phartnaceuntical ingradizsnt

{60y filos naae
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whersin,
when the goiive phammiacentical ingrediens is Hpophilic or Wuedvophobicr (1) the
surfactard s Bpophilie or hydopbobic, aud Gy the solvent for the sorive phammaceuticsd

ingredient is Hpophilic or bydroghobie; and

lient is Hpophobic or fyedvophilic: (i) the

,v/‘»

wher the active pharmacentioad ingrs
surfsctant is Bpophobic or hydrophilic, and () the sobveny o the active phanmaceutical

A

ingredient i lipophobie or hydrophilic

Embodiment {2}
The present mvention provides for an oval dissobvable filin of Enibodiment {11

wharein the surfactant is hpophilic oo hvdrophotdc and the solvent for the actiw

phanacentical ingredient ix i;p@pi};hc ot Tivdrophobic,

FEmbodiment {3}
Ths present invention provides for an oral dissolvalde film of any ons of

Embodimerds {3] 1o {2]. wherein the Bpophilie or hipdrophobic sunfactant includes at least ong

of Ghyeeryl Monoeaprylate, Propylene Glyeol Monocapryiate, Ghyeeryl Monooleats,
Propylene Glycol Monolavrate, SGlyceryl Caprylate! Caprate, Glyesryl Monolinoleate,

Sorhitan Monooleate {Span 86}, Ghycaryl Dibebenate, Propylene Glvesd Dilaurate, Glycaryd

Tricapryiate Tricaprate, Ghyveerol Tricapryiate/Caprate, Decaghveerol Mono and Dd Qleate,

Creoyl Macrogoigiveerides, Lawvoy! Macrogolgiveenides, Stearoy! Macrogelglycernides,

Steavoy! Polvoxyiglycerides, Polvoxysthylene, and Caprviic/Capric Glvestides,

vides for an oral dissolvable fibm of any one of

1 the lipophilic or bydrophobic surfactant ix present in 8.5-40

Embeodiment [§]

The present Invention provides for an oval dissolvable film of Enbodiment

prren;

.
wherein the surfactant is hpophobic or hydrophilic, and the solvent for the achive

phenmacentical ingredient is bpophobic o bydrophilic.

pesl
[V}
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Embodiment [§]
The present tnvention movides fow an oral dissclvabie film of any ons of

Embodiments {3 and {8}, wherein the Hpophobic or hydrophibic stulsctant tnclhudes at least

one of Poloxamer, Polvox

A Castor O, Polyvethylene—polyvpropylens Glyeol,

L,,,v

Monolaurate {Tween 21}, Tween 83, Polvoxyethylepesoabitan
Monostearate {Tween 60}, Deovl Glucoside, Lawrvl Glucoside, Oetyl Glucoside, Triton M-

109, Nopoxyiest 9, Sodiurn Laury! Sulfate, Potsssian Lawryl Ralfate, Bry, Ghyo anrate,

Phospholipids, n—Dodeoyl Phosplincholine, and Cholesteryl Estars,

Embodiment {7}

bl —— . R R - - 38 - - - 3 5 = v cyd

Vhe present invention provides for an oral dissolvable film of any one of
Embodiments {31 and {§] to {8}, wherein the Bpopbobie or ivdrophilic swriactant is present in

£8.5-448 wi D%,

Fmbodiment {8
The present tovention wrovides for an sl dissolvalde films of any ons of
Embodiraerds {1} to {31, wherein the pophilic or hiydrophobic solvent foy the aclive

pharmaceutical ingredient inclades gt least one of Meditan Chatn Trighveerides O, Coconuat

Col, Coan (il Glive G, Pabm i), Cansda O, Safflower D4,

sante D, Fropyvlene Glyool
Monocagryvlate, Dm;;\*i ne Glveol Monodaurate, Glveeryl Monolinoleate, Cetvl Alcodiol,

Stearyl Alcobol, Cetosteanyt Aleshol, and Oleyl Alechols.

Embediment |9}
The present mvention provides Ry s oral dissolvable film of any one of
Embodimends {3] 1o {3] and [8], wherein the bpophilic or ivdrophobic solvent for the active

pharmacentical ingredient 1§ prasent in 8.5-40 wi%

Embodiment 18]

Y

The present invention provides for an omal dissolvable flm of sivy one of

Embodiments [1} and {§] to {7}, wherein the Hpophobic ar m'mph;m sofvent fin the active

phanmacetical ingredient nchades water,

Embuodiment {11}
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e e
The
-

present invention provides for an oml dissolvable Hhm of sty oee of
Embodisents {1, {51 1o {71, aud [18], wheretn the Hpophobin or hvdrophilic salvertt for the
active phannacentical ingredient s present in 0.5-36 wi.%8

(%2}

Embodiment {12}

L
o
1R

presapnt rvention provides for an oval dissolvable 8be of any ope of
faboduents [1] to {11, wt

m the aciive phamiaceuiical ingredient is hpophilic or
frpedrophobic.

Embodiment {13]

he preseny fpvention provides for sn oral dlasolvable il of any one of
Embodiments {31 0 {31], whersin the active pharmacentical ingrediont is lips
hivdrophilic,

popiiobi oy

Embodiment {14]

The present vent digsobvabde film of any ons of
Embodimerds {3} 1o {13 wherein the active pharmeceutioal mngredien! ichydes a
canpabinoid, terpe

paabinoid, srpene, Javonoid, or combination thereof

ion provides fiw an ooal

Embodiment [15]

The prese

sent mvention provides for an oml dissolvable Ohu of sy ope of
Fmbodime i
of e¥%

nis F1] o [33], wherein the achive phanmaceniical imgradient fncludes a1 legst one

frefinein, sotretinoin, Hpransviy, and phs

»Alf‘
closporine, MtonavE, Sequinaviy, amprenavir, valproir acid, calcitriol, bexarotey

aringcentically scospiable sslts theveof.
Embodiment {18}

esznt brvention provides for an oral dissolvable fibn of any one of
313 13 o (L3 wherst

Madnents ; { to {13}, wherem the soiive phamsaceuntical ingredient includes a
psychodalic agent

o
9]

Fmbodiment {17]

The preseny invendion provides fov su oral dissobvable film of any one of
Embodiments {31 0 {33], whersin the active pharmacentical ingredient tnclud
payshedelic agent tdiat inchudes a8t least oie of L

cigd diethvimuide (130 3.4
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hethylenedioxyvimethamplictanyne (DMAY N X-DimethyHrypransne (DMT) Peiloovbin,

Mexcaline, apd Ibogains,

Emboediment {18]

The presant brvention provides for an oval dissolvable film of any one of

Embediments 3]t {33], wherein the active pharmacentical ingredient includes ivetyiectin

Embodiment {15]

The present tovention wrovides for an mral dissolvabie film of any ons of

Embodimerds {3] o {18], ncluding the active pharmacoutical ingredient i at faast w2,

Embodiment [24]

The presant rvention provides for an oval dissolvable fibm of any one of

Embodiments {3 to [19], wherein the {iby matns tucludes a plasticizer, snd film fomner

Embodiment {21}

The presznt prvention provides for an oral dissolvable fibm of any one of
boadiments {317 to {28], whersin the {ibm oty includes s plasticizer iwluding at least tne

of Propylene Ghyeol, Glyoerin, Trigcetin, Triethyl Ciivate, snd Polyethylens Glyeol

Embediment {23]
The present mvention provides Ry s oral dissolvable film of any one of

Embodimerds {3] 1o {21}, wherein the film natrix incledes g plasticizer present in 0.5-36

W%,

Embodiment [33]
The present invention provides for an oml dissolvable flm of sy one of

-

Embodunents {1} to {23, wherein the fio matrix mcludes z hn Semer mcluding af lsast

one of Pulbdan, Guor Ambic, Guar Gy, Mabiodexisin, Microorvsialiine Cellulose, Clutosan,
Pectin, Carragesnarn, HPMUC, HPC, Modidied Com Starcly, Carbopol 8749, Carbopol 93490,

Solupdua, Lyooat Ni373. Kollicoat, Polyos W18, Polvex W-8G, Polvox N-75¢,
Methooel 40, Methocel E10M, and Sodium OMC.

£
o
<o
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Embediment {24]
The present invention provides for an oral dissolvable film of any one of
Embodimernts {11 1o {23], wherein the film oty inclodes g 8 former present iy 1-80

wt%

FErmbodiment {35
The present mvention provides for an ol dissolvshle Ohm of soy oue of

Embodirsents {1} to {34], futher including a co-solvent.

Embodiment [26]
The presznt brvention provides for an orad dissolvable fibm of any one of
Emhodbments {31 w0 {35], farther nohiding & co-sodvent ucluding at teast ane of THethviene

Giyeol Monoethiyl Eiber and Caprylocapryol Pobyvoxyl-8 Glyeerides.

Embodiment {27]
The present nvention provides for an oral dissolvable film of any one of

Embodiments {31 o {28], farther inchuding a 1t present in §.5-48 wi %%,

Embodiment [38]
The present invention provides for an oml diseolvable b of suy one of
Embodunents {1} to {27], futher including af least one of an antioxidant, antivgorebial agant,

¥ ?l‘iv"()ﬁ‘:"ig ggent, oo doring & agent, gnd swestener.

Embodiment {29]
The presznt brvention provides for an oral dissolvable fibm of Embodiment {3}, that
irchudes:

{1}

¥ Bipoplulic active phanmsceutical ingredient;
{0} oil carvier for the Upophilic active pharrnacentionl ingradisnt;
{o} seli-enundsifving bpophilic surfactant for the Hpoplilic active phanmaceutical

lfl"ff‘ dieni;

{hy on oy more co-wyfactants]

{&} ve o mors hydrophilic
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() il maix and

g} watsr,

Emboediment {30]
The presznt brvention provides for an oral dissolvable film of Embodiment {1}, that
wnchudes:
{x) hydrophilic active phanmacentical ingredieny

{b} water carvier for the hydrophilic setive phatmacewics! mgredieny;
¢y bydrophilic sarfactant fwr the hndvophilic active phannaceutical mgradispt;
{d} oue ot more co—swrisctants;
{e} one or pwwe seli-enadsifying swrfactants:
{£) filor pratix: and
{z=) water.
Embodiment {31
The present invention provides fv an oral dissolvabde film of any ons of

Embodimerds {3} 1o {38], config

wad o self-emudaily within 36 seconds upon coutact with an

oral mucosal surface of a subject.

Embodiment {32}

The present mvention provides for an oml dissolvable Ohu of sy ope of

Embodunents [ fo [31], configured to fomn an ofl—n—sater (07N enadsion within 20

seconds upon contact with an oral nwcosal swface of a subject

Embodiment {33]
The preszpt vention provides for an oval dizxsolvable fibn of any ope of

Embodiments {1} to {32], configieed to form an sdl-in-water {G/W} enmuilsion having an

sverage droplel size of 0.1 microns o 120 microns witlan 20 seconds opon contact with an

oral nricosal surface of 8 subject.

Embodiment {34]

The presend mvention provides for

o)

s oral diasobeable Gl of any one of
Emhodiments {31 w0 {33], condigiwed o forn an nil-n-water (VW) enibsion having an

average droplet size of
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GOHN 0.5-10 micron,
&S0 1-20 mmicron, and

(D0 15-100 micron

.
a2
ok
=
fosch
b
=
591
L
e
[
&
Exd
o]
L
o]
P8
&
o

spon contact with an ol wocesal surface of a subjear.

Embodiment [35]

NS

The present invention provides for an oml diseolvable b of suyy one of
Embodunents [1] to [34], switeble for oral administration (BO), buecal sdoinisiranon,

sublingual admintetention, ot mucosal adipinistration.

Embodiment {35]

The presant rvention provides for an oval dissolvable fibm of any one of

Embodiments {3 to [35], baving s moisture content of 313 wids,

Embediment {37]
The presend invention provides for an oral dissolvable fihn of any one of
Embodiments {31 1o {38], confimped o disintegrate within 13 minutes npon buceal

adpunisiration & a sabjact,

Embodiment [38]
The present invention provides for an oml diseolvable b of suy one of
Embodunsnts {1} to {36], configured to disintegrate withinn 30 seconds npon oral (PG

adinimsiraiion o 8 sabject.

Embodiment {33]

The presznt brvention provides for an orad dissolvable fibm of any one of

313

s dismntegration {USPT0I» o

rodirens {3 o [36], configured B in v

Distntegration method) within 30 seconds.

Emboediment {40]

The presend invention provides for an oral dissolvable fihn of any one of

Emhodiments {31 10 {39, exlubiting at least ope pharmacakivetis pavarpeter sxelected o, (3}
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Ty of between about 48 wivvio shout 120 nun, () Cnax of at least 3.5 pgfnld, and (i)

AL of at leaxt 13 pgfhwind

Emboediment {41}
The presznt brvention provides for an oval dissolvable film of any one of

Embediments 1] to {48], exhibiting st least one pharmacskivetic pavarsster seles

c,.
r‘
o
e

1, and {41 AL

Tmay of L% br, (3 Cmax of 4.4 ag e of 13.5 ngfhninl

Embodiment 42}
The presznt brvention provides for an orad dissolvable fibm of any one of

Emhodbments {31 10 {411, exlubiting an in vivo dissolution time of no mors than 26 minutex.

Embodiment {43]
The present tovention wrovides for an sl dissolvalde films of any ons of
Embodimerds {3] 1o (42], exhibiting an in vive dissolution tine of betwesn abont 10 mimates

to about 18 miumstes,

Embodiment {44]

The present mvention provides for an oml dissolvable Ohu of sy ope of

Emboduents {3 to [43], exhibiting a boavatlability of at east 15%.

Embodiment 48]

The preseny invendion provides for s oral dissolvable filin of any one of

3

Embediments {311t {[43], exhibiting s bicavailability of at feast 18%.

Embodiment [4¢]
The present invention provides for an oml dissolvable flm of BEmbodimenis {3 o

axhiliting & stability of af least about $6% after nine months a8 weasured wnder

,w-

Embuodiment {47]

sl
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The present invention provides for an oml dissolvable Hlm of BEmbodimienis {3 o

{451, exbibdting a staldhity of 1000 afler thres movths as measwrad under 25°C

ondition, or 40007 75%% RH aceelerated conditions.

o
¥
be]
%5
o
%
15
P
’;.a
f"/

5 Embodiment [4§]
The pressnt mvention provides for 8 methad of forming an wral dissolvable film, the
method nclading:
{x) disaolvinig an active pharmacentical ngredient in a fst solvent-syatem fo fovm 3
first mixture, wherein
10 { i} when the sohive phamsacentical ingradient is Hpophilic ot loedvophobic,
dissolving the sciive plhanmaceuiical ingredient in a lpophilic or hydropbobic solvent, ina

Hipophilic or hydraphobie surfactant, or corpbination theveod] or

(it} when the active pharnsacentical ingredient is hydrophilic o Upophebis,
disaohving the active phanmsaceutical ngredient in s hydrophilic or pophobic solvent, in a
15 hydrophilic or hpophiobic surfactant, or combination theveof]

T

¢b} contacting the first mixture and a lipophilic or hydrophobic surfactant to formi a
second e

{o} contacting the second mixtnre with water and g hvdrophilic or hpopliobic
swrfactant o form a thivd mixime;

G {1} contacting the third mixtwre with fibn fvnuing ingradient s forme a shuyy; and
{e]

2y casting the shury ou g sebsirate and curing 0 fonn the oral dissolvable Glm

Embediment {48]
The present mvention provides for s method of forming an oral dissolvable fhm of

Embodirnernt (48], wherein the filo: fonmniug ingredient mclades st least one of nnicosdbesive

33
podvmer, pasticizer, binder, filler, bulking agent, saliva sthnulating agent, stabilizing and
thickening agsot, zelling agent, Havoring agent. taste masking agent, cobiwing agent, pigment,
habeicant, release modifier, adiuvant, sweelening agend, sohubilizer & emudsifier,
emmisifier, ssolsctant, pH sdinsting sgent, budfering agent, Hpid, glidant, stabilizer,

30 amtoxidant anb-tecking agent, Iumectant, sabvent. perpreation enhancer, and preservative.

Embodiment {50]

e
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The present mvention provides for a method of formung an oval dissolvable flm of
auy ou of Embodiments 48] so {49, wherein the hpopbilic o hyvdrophobie solvent inchrdes

an ol

(%2}

Embodiment |81}
The present tovention wovides fw 3 method of forpuag au oval dissolvable fibm of
16 any one of BEmbodiments 48] o {49, wherein the lnvdrophilic or lipophobic solvent inclades

an aqueons Hagud,

Embodiment {82}

The present invention provides for a method of forming an oral dissolvable film of

15 goy one of Enbodiments (48] to {81, whevetn the cwing 15 carvied ot o a Dot i oven gt an

air femperatire of betwaen abowt 387C o about 110%C

Embodiment {33}
The pressnt prvention provides for 8 methad of forming an vwel dissolvalide film of
¢ any one of Embodiments 48] to {82}, wherein the curing s carvied ouf in 4 hot alr oven st an

N

sir temperaure of between showt 45°C © ghowt 3¢°C

Embediment {34]
The present mvention provides for s method of forming an oral dissolvable fhm of
35 any one of Bmbodimentis [48] w [83]. wherein the curiug is caried oul it 8 ot air oven (&l su

air mperatare of SFC-70°C)

Embodiment [3§]

The present invention provides for a method of forming an oral dissolvable film of

o
9]

auy one of Embodiments [48] w {84], wheremn the awring is carried out at a spesd of batween

abovt 6.8 feetimin to abowt 2.5 feetimin,

Embodiment {85]
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The present invention provides for a method of foning an oval dissolvable film of
any one of Bmbodiments [48] tw {85], wherein the curing s carried omt at a spesd of hetween

abowut 6.8 feat'nun to abowt 1.0 feetimm.

Embodiment {87}
The present invention provides for a method of forming an oral dissolvable film of
suy one of Embodiments (48] to {86], wherein the curing is covvied ot at 3 speed of benween

aboast 2.0 feet/nun o ghout 2.8 feet'miin.

Al ;’m‘bh{:ai‘imss. patents, aud patent docimenis are Incorporated by reference herein,
as thoagh individusily tucorpovated by reference. The fpvertion has been deacribed with

raference o various specifle and preforred simbodintents and technigues. However, it should

be understood that many varistions and predifications mey be made while rerpatuing within
the spirit and scope of the invention. The trvention can also be described by reference 1o the

below examples anvd experimentals, which do not otherwize haut the scope of the wvention.

EXAMPLES AND EXPERIMENTALS

The fvmolation of the dissobeable filor can inclde the active tngredient and pobymer.
The fovmuiation of thin 8bns 2 challenzed by the following factars {1-3% {1} the lack of
stability of certain active ingredients can coprplicate the forrpulation of an coal thin b (OTF}

or other thin Sl (23 low bicavailabiliny of scitve ngredients: ov (3} low permesinlity of

N

gotive mgredients.
With respect & factor {1, the presence of heat, motstuwe, hight, andior oxvgen ¢an
deg&‘aﬁe active ingredients that are sensitive 10 heat, mssture, Bght, or oxygen. An orsl thin

film (O

ssiemi can exhibn (1) polymorphic ransition of the senve ingredient; () ydration

of pedymers of the fornwdation containing the active ingredient; and {11 decoyppssition andior
gxidation of the active ngredierd via photodytic or hivdeolytic processes. Hygroseopicity (i,

3

sdsorbing or absorbing water) 15 a factor topscting the fonmalaiion of thin Hilms. Adsorbed or
sheorbed nictsture v the thin Bim can iupact mechanical sivength, adbesion properties, and
friability of the thin fibn. In addition {o the hivgroscopicty of the active ingradisnt, water
tevels during the formulation of the thin filin can be elevated Bow () polymers and solvents
usad fo dissolve the polymer; sad (0 nanafaciing fechnigques. The stability of the soivve

wevedient can be Ruther impacted by (3} the amount of heat applied to dry the filis weed

[V}
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~ g N

daving mennfscnring echignes; and {4} the dovation of deving tme {Le., the amount of e

wet tiin fthn is exposad to heat for drviag).

With respect 1o facior {23, the use of thin filmy mchdes challenges such as: () low

drag loading capacity for less potent dimzs aduunisterad in s high dose; ar (1) potent drags with
fess Bioavailability.

With respect o factor (3}, the mucns laver covering the epithelial cells, filtars and
fsits the penetmtion of the epithelial cells by substances, auch as small molecude diug aciive

igredients. Additiomally, the thickness of the rouacus layer sioaws down the diffeston of

substanoss.

Exemplary Advantages of fiwe Iavention
The vvstenss and methods deseribed haveln, ave divectad o selfemulsifving thin floe
ontaining the sotive ingradient. The formulations of self-emulsifving thip filip provide the

following advantages, i ss‘;s:ciﬁc embodiments: {1} an noreassed barrier fo moisture, oxygen,

fight, pH, and heay and thereby conforring protection o the agctive ingredisnt sgainst moistwe,

oxyzen, Helt, pif, and heat; {2) an improved Moavailability of less potent and less bigavailable

active ingradiersts which allows the less potent soiive ingredients 1o be used st low doses {3}

possible reduction in Heer/GE toicity; and £4) an Incregsed penetistion and crossing of the

mucus layer by the active ngredients and thereby allnwing active tngredients & enter o

systenife shroulation

Wil respect 1o advantage 3, the active ingrodiends of the sell-enmlsifving thin Sl ave
sdnunistered by (1) facilitating binding recepiors for franspott via enterooyte (1.2, rsnscelindar

processes); of (i} loosening tightered functions between calls fowr {a) toansport batween cells
and (D) maneport of small wolecuds drug active lugredient for systemdc civaulstion (Lo,
paracellnfar processesy. The systemns and miethody descrtbed heredn, prosvidde advantages of the

thin film that can be obtained as » specific combination oy in 8 singalar fashion,

Specific Combination 1

;-,,'J

“he systems and methods deacribed herein, are characterized with fugher bioavatlability
where g thin film can selt~emulsity rapidly upon: () vontact with a solvent i an aral cavity,
anst () gentle aghiation provided by the wouth of the patient consuming the thin il There

s a formation of ¢ fine vils

gter {ofw) ennision. For buccal sdmiustration of & thin flmand

to a lesser extent oral adoynistration, Lo, Par G (PQY, thers is trorsased bioavailability and

ncreased permestihity of the active ingredients released forn the self-emulsifving thin flm.
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Additionally, the flo mavix of the self-emuisifving thin film has 2 anwosdbesive property
that allows for divect absorption of the active ingredient through the oral cavity o the

Hlood.

(%2}

Speciiic Combingtion 2

The syetenss and methods desenibed heretn, are characterized with hgher stabiiity

pe

where an OTF can self~ermulsify. The formudation of the self-emmdsifving OTF has a thern-

gething propanty aud thus vielding plivsically stable fornnddations, & formudation of g seif-

malsifving OTF which can protect the active ingredient against degradation (o exposure o

10 hightemperstares is oreated i response 0

O PIOCESS
of forming the self-erulsifying OTF, (i) sumlsificaton of lngredionts, and (1) subserpam

sooling.

Specific exsumple with Vitanda B3 as the active ingrediond

15 YViamin D3 is 8 highly sensitive Lipophilic active phanmacentical dugredhent (AP, It
was usad ax a modal divg, frmulated vsing sbove formulation and, Vitainin T3 Oral Thin
Film tested for 4 weeky stability stady. Tu novmsl civcamstances, Vitsinin B3 degradation
friggered at high heat and hamidity, with this formeiation we observed aignificant protection

of Vitamin D3 OTTF and stabality.

Stability

Drug Cowddition Time Poi

TG T1 T2 T3 T4
Waek Week Weeks Wesaks Weaks

IR S0 RE FREEEN GG 1Oh%s FiSs P15
Yitamun 13

95% 92% 1%

)
)
-]

[:.;:4
(]

Speciiic example with Cannabidiel (UBIN as the aviive ingrediesnt

dient Carmabinotd CBD way tested for T=30 ctaldlity. We

CD,,

Sumtiarty, Active ingre

shsarved better stability and significant protection of the APT in the film fornmilation,

Stability
Prag Condifion Time Points Andd %% Assay of CBD

v
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T T3 Ti 12 T3
Wesk Weeks honth Months Honths
ISC A% RH JOE% 109 JREN 113%% 1208
CRD
A7 T3% BH 108%% 106%% 113%% 118%%

Strguiar Fashisn

The flun filn contalning ¢ drug as an aciive ingredient can self-emulsify o provide: (4}
e consistent temporal profifes of drug a‘%omﬂx wx; {11} selective drug targeting toward 8
sprecific absorption whadow in the gastrobutestina] (I} fract: and (3i) protection of the drug
from degoadation i the gut. The gat can be scidic and imposs harsh concitions that can
bicchemically breakdown the drug (e, degradation). More specifically, s drug which is a

Hipophilic corppoand, exhibits dissolution rate honted absorption. The thin file containing

the ding may offer: 1) an increased vate and sxtent of absorption of the drag: and (31 piore
reproducible blood thue profifes. The thin fikn containing active ingredhiords thet can self-
enuleify, wherein the active ingredisnts are Hpophilic, Hpopbobic, hvdraphilic, or bydrophaodic,

Lipon disintegrating the self-eronisifving thin filor containing the active mgrediont, the
active ngredient 15 relessed o the orad cavity snd umed Wnio ofw enmlsion. More
specificaily, the active ingredient pasees rapidly through the oral cavity, which can fscilitaie
wide distribution of the active ingredient, such av 3 sl olecule dmg, throughont aral
CavVHY or the G tract. Thereby, the dixiategrated selfemulsifying thin 8w can viohuire the
irriiation Sequantty encommared during extended contsct betwesn Indk dimg substanes and

tha putforal wall.

BioavatiabdlBity data.

TE{FG) %% | 12 (Bucoal) %% [ Ret %o

by geomeiric mean | I3 4327285 | 1525773908 1344376634

Further sdvantages of the systems and methods describad herein, as divected 1o thin
$ilins also inglnde avoiding: (1) the need for valerbeversge to swallow a pilh; () drug
sxposure to stenach ackds qud tisswe hvitationy, (1) drag sbsorption dwough the intestives;

gud (v} Hver nietsbolism and potentisl inpy.

Preferred embodimenis

P
<
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I Active mgredient s Lipophilic

1} Lipoplslic Active ingrediet with G cavier and one seifepmdstiving Hpophilc
Swrfactant

2y Onie or more oo stiacsants and Bydrophilic Swrfictanis

31 A fibn oweinix creating ingredients

4}y Water

I Active ingredient s Hydvophilic:

1} Hydrophilic Active ingredisnt i water with Hydrophilic Swrfactam

2} One or mowe oo swebointy and Seff-eomisifyving Swribctay

3y A Bhunomatx creating ingredients

4y Water
The thin fils of the systents and methids decoribed heretn, uitlize: {1} af least ong sedfe

somisifying swrfactant; (1) one or wore co~-surfactants; (i) an ol or watsr solution containing
si goiive ingredient) and {19} a matrix. The active ingredient can be an sclive phamacewticsl

e achive ngredient. The fhin ilm contains a

ingredient, pophilic active ingrediznt, hvdrophi

seltenmidnitving system which is amnbedded igo a fi

o £

More specifically, the tun filins bave e hllowng featwes: {1} absence of emudsions

X

mn response 1o embedding the aciive mgredient ntn the i (2} & mamix deviving fom an

wmitial apulsion and components for the construction of the film; and (3} an achive ingradisnt

protectad by the matrix.

Witk vespect o Battwe () shove, the steps below sre cmvied ow 1o vield the walrix and

in tuen the Sun flo
Step 1: Dissolve the active mnzredient in # suitabde solvent-system 1o vigld Mix § where:
. ,

ay ifthe sctive Ingrediont is hpophilic, dien Gissolve the Hpoplaik

in the ol carrier or pophilic sarfactant; or

by i the active ingredient 15 hvdrophilic, then dissolve the hvdrophilic active
ingredient n water o water contamning hvdroplilic mwihctat.

Step 20 Add popiubic ssrfactant wio Mix 1o vield Mix 2.

Step 30 Add water with Indrophilic surfhctant o vield Mix 3.

Step 4: Add forpang ingredients to Mix 3 to vield a shury ia a wet vet homogenous state, wherein
the ingrediznts comprise) water, mainix forming mzedients, plasticizers, flavoring sgents, and
coloring agents. When the shuyy Is 1 a wet shite, the soitve ingredient 15 covered by Spophidic
apd’ sy hvdrophilic surfactat systerns,

Step S0 Cast the shury and deving e shury i 2 Bot aly oven {33°C - 11FPC) to vield a thin film,

Q7
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Step 6 After drymg the thin filng perform peeling. cutting, and packing of the thin filn and
thereby obtaiiing stoips deriving fuun e thin 8w Upon deving of the thin film, the lipophilic
andd hivdroplulic sorfactants and il fonmping mgredionts consiruet a maamix, which providas

profection fo the active mgredierd and helps to mnprove stability of the thun il

S The matrix can be a gel dertving from a gelation phenwuenon. The gelation phenomenon
s due o biersctions hetween hyvdrophobic pedymer chains. By elevating temperatiwes, the
hivdrophobic polvmer cliains start 0 aggregate info a micelle stneture. The foroation of te
nicelle struchue is the resalt of delivdrstion of the hydrophobic repeat ams in the hydsophobic
polvmers chaps, Thix gelation phenomenon cap be revarsible and characterized by a sobstion-

1 o} transition emperatare {Taol-gely

I the remperstue of e thin §lm is below Tsolgel, self-ewulsifying hydrophilic-
Irvdrophobic swriactants remaim 1 3 Huid state. If the temperatie of the tun film s above Tyol-
zel, solution phaze material ip the shayy funs wto 2 sepaisolid material.

The systems and methods described heveln, increase the following properties {1 and 2%

15 (1) the stability of the thin Bhne; and 2} Moavatlabilisy of the sotive ngredient. Tn by, more
aotive mpredient can be released tor reach the target area upon dissobition of the thin fhy The
systemns and methods deseribed herem, obviale te nead 1o compersaie for degmadation or loss of
the gotive ngredient in the G Based ou properties 1 and 2, the systemns and methods described

hievein, can: (1) reduee the amonat of active ngrediord needed by indieiduals consmmby the duy

[

¢ Ghm (i) decvease the amount of possible side effects front the consupiing the active mpredient;
sud (i} reduce the cost of manufacturing thin o contaduing the active ingredient.

Moz specifically, the tun 8lm can nudergoy (3} pobauorphic feansiion of active

igredients; (i) bvdeation of polvaters of the oral thin fbmy; and {81} decomposition and oxidation

of the aotive ngredient by photolytie or lordrohatie degradation

e speciiically, the sellenwilsions W He systems and mathods described hersin, can

33 it
ncresse propertiss 1 and 2. Basad on propesties 1 and 2, the systemy and methods desoribed

heveln, can: {i) wrovide offective prndtection fo the actbe bgredient fom damaze during

mamifactuning provesses: and () umpart reversibility doving gelaton plenminena @ self-

emnbsiinng orsl tan filns,

o
9]

With respect & property 1. the erpulsion as shown i Fig. 1 and matnix can stabilize the
ol thin filin covdsining the active ingredient by blocking watey, Hght, andd heat from the active
mgradiont. In besker 105 there sre two tnnascible layers — the agqueons layver whicli has

dixsolved bydrophihic strfactants (3} on the bottont and the off layer which has dissolved

fipophilic surfactants (L) and active ingredisnts.
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Upon vigorous nuxing of the conteuts m beaker 105, the lpoplulic surfactands {L) snd

P

iw::mphi& surfactants (H} piake an enulsion which can stvvound the active ingredisnt, &
depicted in begker 110, By virtue of the active ingradient being Upophilic and having high

solobility in organie sobvands and low sodubility i water, the active ingredient is proximal 1o L

(%2}

{12, L is attracted fo the active ingredienti and distal o H e, Hix 38;“11\“ by the active

ingradient} in beaker 110, Filp fvming mpredients (F), as histed m the tables below, are added
10 Beaker 110 and daw resudiing in besker 115
I Hghy or heat ts added, cortain active ingredients, such as Viandn D3, may nnderzo
cyeloaddition reactions with sone of the fike forming ingradients. The addition of hght and
16 bhestoan excite electrons i pi-systemns of dienes, sach as those found i Vieamin 13, and
underge Diels-Alder reactions with au slectron deficient alkene of the sorbsates, which s one of

the filoy forpung tgredients (I, The resulting Disls-Alder adduct iy an wdesdrable side

@

product. This side produet s diffieult fo reypove during the manuficturing process, while

reducing the overall yield ofthe soiive ingedient o be adminisiered and release the tdividesd

15 conswnng e Q
The ennilsion whers L is proxime] 6 the active ingrediznt and H 1o distal to the aclive
mgradiont surrounds the active ingredicnt sud thus s a chemo-physical baavier agatnet gt
water, heat, oxidation, and other degradative processes. Aer nixing the contents o beaber
113, F can be copverted o the 8he for constronting (e mattix (F7) in the initial stages of shuyy
¢ femation, ax depicted i beaker 130 The emulston begins fo disintegrate, g depieted by the
dotted Hoe, fo u precursor (o be embedded o ¥
For blocking water fiown the active ingradiont, the soivve ingradient is surmoumded by a
Ipophilic surfactant such that interactions with watsr and the active ingredient are veducad or
slnunated (Lo, redoced hyzroscoptouy). For blocking light from the active ingredient, the aali-
35 emudsions are an addivional laver, which is a physicsl barvier wihich can impede the entyy of

light. For blocking heat fom the actrve ingradient, the gelation phenomena {1.e, gel matix}

£

dissipatas heat and thereby reducing heat interactions with the active ingradient .o, reduced

thermnal degradation of the active ingredhend).
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&

With respect & property 2, the cotppaositions of the aral thin b which selfenndsify

can prove Woavailability of the active ingredienty, Ax depicted in Fig. 2, tha top and botiom

depictions are sbeent of the ernnlsions of Fig. 1 after coanpleting the nuixing and heating. The

fop depiction in Fig. 2 s a slory that i 7% watey (hy weight) with 8by foroung ingredients

converted & the prafrix. Tha active ngredients ave suwroundad by rotesiles where the active

ngradiant 1¢ Qlssedved i off, The bead of the nucalies are Hpophilic wufactants (L} in divect

3

contact with the off and the il of the micelles are hydvophilic surfactanis (H) ave in divest

conttact with water. After heating the shaty b an oven, the bottom depicticer in Fig 2 a dried

OTF is formed. The amotnt of water i the botfom depietion in Fig. 7 i reduced to 10% water

ased m the botont

{by weight). The coucentrations of active ingredhents and micelles sro h

depiction i Fig 3 i comparison i the op depiction in Fig 3. This akdes wm increasing the

hioavailability of the active ingredients prioy to and duwring adiomnistration of the OTF
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With finther respact 1o property 2. upon adroindstering fhis oeal thiny S, which becomex
hydrated by e oral pricosy; the ooal tun il sty 6 disiifegrste o the oral nwcoes, 8x
depicted in Fig. 3. For exaniple. the surfactad system of the OTF (e g, Hpophilic and tyedroplilic

s factantsy can self-eanldty in the mmsth and facilitate the release of the active ingrediznt for

systente civcudation by tanscellalar transport (lpophilic swrfsctants) andior paraceliuvlar
cansport (vyrdrophibic surfsciangs), as depicted in Fig 4

With fiather respeet o propesty 2 aud as depicied g, 4, manscelbilay iransport vefors

% the pathrway of a substance thromgh the epithelial call by trapscytosis. Transcyiosis is a progess

by which particles are feken up by cells. depending o various plvy

3 ical propesties of
particles, such as Hipophilicity, Retfenndsifving oval thin Slms of the sysiens snd methods

described herein, can modify the lipophilicity of the active ingredient and facilitate provernent of

X

the sotive mgredient Syough tramcelinlar diffusion pathwave. As depicted in Fig. 4, the oral thin

Bl disintegrates sad therefore relesses the active ingedient fin transcelhdar diffision. The
rransceliular difision fnvolves the wovement of achive ingradient based on a diffision gadient

morving from ap avea of high concendration fo ap ares of low concentration.



WO 2021/138564 PCT/US2020/067677

With further reepect to property 2 and as depicted in Fig. 4, paracelbuls transpost refers
fo ihe mansfor of substmuces, such as active ngredients or food ingredionds, aoross &u

epithelnun by passing throngh the mercelinlar space in between the cells. The intercelbdsr

105

space berween the cells can be mbmmal and thus resdering the titercellular space as a fght
Junciion. The taosfer of sobstances con reguive modalanon of the tght junction. The
compotanis of self-emmdsifving dun Glin can modalate the gt junction. Move specilicsliv, a
first fatty acid chawn of the wwfrctant systern can allow adbesion of the active ingredient af the
epithelial cedl swince for lopger tmes then observed withowt the swictant svstem.
1 Adduronsily, a second fany acid chain of the swrfhactant systems can inhibit the mechaniam fior
conracting the mvercellular space. The adhesion and inhibited mechanism for coutrscing the
wderesiiular space can loosen the tght jnactiop to vield a lesy tzdy junction to fhcilitate
peuetration of the epstheliun by the scenive fngredient. The loosening mechanisni s revewsible
and thes allows the miercellalar cell space 1o revart 1o the ugh juucnon. As depicted in g, 4
15 the oval dun fihn dishotegrates and therefive radeases the aotive ingredient for mnditving the night

BHctions.

2
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The systems and methods desortbed herein, are a ;*mem techuclogy dat can be
megrated & multiple prodocts. However, there may be small dilferences in the ngredients
andior order oof addition without departing from the acope ofthe clabms and mainisining feanwes
-3 Ap;;hu;m 3y of the platformy technology are trapsdermmalftopical patebes, creams, balms,
serpi-solid products, and processes that do not hadd a substantial avount of water, A substantial
amountt of water s an amows of water by welght parcent that can have adverse effects of the
sfficacy of the thin film

Exemplary Embodbnenis and combinations

Fngrediends Funglious Smuount | Ameund Amount
‘mig {yange, Wi, 59y
Ethed
Lipoplilic active ingradiont APT 1250 | Q25138 4.5% tor
o Hydrophilic active 34 i
mgrechent
Glveenyl Monocapryviaie Lipophilic Seif- 53 1-100

Enadsifiin

43
Sarfactant’ Solvent fw
Lipophihic Active

ngredient
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Incredienis Funclion(ss Amount | Amount Ameunnt

B

Propyviene Glveol Lipophilic Seif-

Lr
Pl

IS EE Y 8% 0

Maonocaprylate Enmlsitving $0%

Sawfactant’ Solvent fiw
Lipoplahic Active

ingrediznt

Glyeeryl Monooleate Lipophihc Reif a0 1-100 8.5% 30
Emulstfving 35%
Swiactant’ Sohvent for
Lipophilic Active

wmgredient

Propviene Glveol Lipophilic Saif-
b £y

Lr
2

IS EE Y 8% 0

monolawate Emulsifving $0%

Sawfactant’ Solvent fiw
Lipoplihic Active

ngredient

Giyeary! Capryvlate! Copaate Lipophihic Reif- a0 1-100 8.5% 30
Eomlsifving 40%%
Surfactant! Sohvent for
Lipophilic Active

wmgredient

LA
2

Glyeeryl monolinoleate Lipophilic Seif- 1-100 Q5% 0

Eanudsifving 45

Sawfactant’ Solvent fiw
Lipoplihic Active

ngredient

Sorhitsn Mmonooleaie Lipophihe Reil a0 1-160 0.5% 10
{Span 80} Emulsifying 4%
Surfactant! Sohvent for
Lipophilic Active

wmgredient
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Incredienis

Funclion(ss

Amount

Amouni

Aamewnt

{ing}

LERREE,

fwi %)

Active ingredient

313§
fedivam Chain Triglveerides | Solvent for Lipophilic Sy 1-100 Q8% 0
Ol Active mngrediont $H%
oo O Sotvent for Lipophilic S 1-100 O.8% o

Corp (al

Sotventt for Lipophilic

Active ingredient

Ofive D1l Solvent for Lipophilic SG 1-108 0.5% 0
Active ingradient $H%%

Palm (i Solverst for Lipophihic 3¢ 1-108 8.5% 10
Active ingredient 4%

Canoda Git Satvertt for Lipophilic $G 1-108 8.5% %0
Active ingredient 40%
Safflower Gil Sotvertt for Lipophitic SG 1-168 2.5% 10
Active ingredient 4%

Resams (8]

Sotverntt for Lipophilic

Active ngrediant

2.5% 10

%%

proostearste {Tween &)

Podyoxy! castor mid Bydrophilic Surfictent S0 1-160 0.5 10
4%

Polyvethyiene-polypropyiene | Hydrophtlic Surfactant a0 1-160 9.5% %0
ghyeol 0%

Polvoxyethylene sorbisn | Hydrophilic Surfaciant a0 1-160 0.5%% 10
monolaurate {Tween 26} 40%%

Twwesy #i Bydrophitic Surfictant a0 I- 1 $.5% 10
40%s

petvoryetivienesorbitan Hydrophilic Swfctant S0 1-160 9.5% 10

40%

Tnetlwlens Glvend Monosthyl

sthey

1080

Caprviocapryol Polvoxyl-8

F-100
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Incredienis

Funclion(ss

Amount

Amount Ameunnt

{ing}

fEange, fwi %)

313§
Propyiene Glveol Plastivizer 133 2-50 O.5% 0
%%
Ghyeerin Plastivizer £3 2-56 NEIRG
Ghyeerin Plastiviz 33 2-58 O.8% o

25

Puilulan

Filos Forming

16-140

1% to 60

Polviner

Polvroer
F{hitosan Fibm Former 26 1080 | 1%t 6(%
Pactin Film Fommer 3 T s | Mo dl%
*Caryagesnsn Filni Foorping 36 16-100 | 1% o 80%%

Film Formey

158 gt &%

Film Former

Py to 60%

Fibn Formng

Pobyvmer

[

g
)
fose]
Your

Glyeeryl Dibeheunate

Lipophitic Seif
Enudsifving
Swrfactant’ Selvent fow
Eipophilic Active

ngrediont

100

Propviene Glyeol Dilavrate

Lipophilic Seif
Eomlsiiving
Swrfactant’ Solvent for
Lipophilic Active

wigredient

1-160

%%

Gyceryt

Tricaprylae Tricaprate

Lipophilic Self
Enudsifving

Sefactant’ Solvent

Eipophilic Active

ngredient

1060
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Incredienis Funclion(ss Amount | Amount Ameunnt

B

.

Glveeral Lipophilic Self

Lr
Pl

IS EE Y 8% 0

Tricaprylate/Caprate Emulsifving $0%

Sawfactant’ Solvent fiw
Lipoplahic Active

ingrediznt

Hyceryl Tricapryiate Lipophilic Self a0 1-160 $.5% 10
Emulstfving 5%
Suwrfactant’ Solvent for
Lipophitic Active

wmgredient

Lr
2

Decaglycerol Mono aud T3 Lipophitic Seif 1-100 Q5% 0

eats Emulsifving $0%

Sawfactant’ Solvent fiw
Lipoplahic Active

ngredient

Lipophilic Aelf Y 1-100 $.5% 90

Emualsilying 4%

Olaovl Macmgolghvess

Swriactant’ Solvent for
Lipophitic Active

wmgredient

-
i

LA
2

Lamroy! Macrogolgiyearides 1-100 Q5% 0

pet

Apophilic Seif

Eanudsifving 45

Sawfactant’ Solvent fiw
Lipoplihic Active

ngredient

Stearovi Macrogoiglyeenides Lipophilic Seif a0 1-160 0.5% 10

or Stearoyl Eamlsifving 4%

voxyiglveosrides Swrfactant’ Sobvent for
Lipophilic Active

wmgredient
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Incredienis

Funclion(ss

Amount

Amouni

Aamewnt

{ing}

LERREE,

B

fwi %)

Polyoxyatlyviene

Lipophilic Self

Lr
Pl

IS EE Y

8.58% {0

Capryvhin/Capric Glyeerides Emulsifving $0%
Sawfactant’ Solvent fiw
Lipoplahic Active
ingredisnt
Cetyal Aloohol Solvamt for Lipophilic a0 1-100 34.5% 1w

Agtive ingredient

40%

Steryl Alcchol

Solvent for Lipophilic

Agtive ingredient

1-160

PN
3.5% 10

40%

Cetosiryl Aloohal

Solvent for Lipophilic

Agtive ingredient

1~ 160

$.5%% %0

46%

Solvent v Lipophilic

Agtive ingredient

1060

Lipoplulic Self
Emwulsifying
Surfactant’ Sobvent for

Eipophilic sotive

mgredient

100

Deyl Glucsside Hywbrophitie Swrfactant ki 1-108 8.5% %0
3%

Lawyt Glucoside Hydrophitie Swrfrctant S&G 1-100 3.5% 10
403%

Dotyl Glucoside Hydrophihe Swfactant S¢ i-108 8.5% 10
F03%

Triton X-10G

Hydrophihie Swrfactant

1108

Nonoxyaol §

Bydrophihc Surfictant

1160

Glveeryl Lanraie

Lipoplahic Self

Frnlsifying

1160

$.3% 10

4%
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Incredienis

Funclion(ss

Amount

Amouni

Aamewnt

{ing}

fEange, fwi %)

B

Surfactant’ Rodvent for
Eipophilic Sctive

mgredient

Sodims Laurvi Sulfate Hywbrophitie Swrfactant ki 1-108 3.5% 0
$E%

Priassi Lawyl Sulfate Hydrophitie Swfrctant S& 1-166 £.5% {0
4094
Phospholipids Lipophilic Saif S6G 1-168 0.5% %0
Eomlsilying 4%

Srunfactan’ Sobvent for
Lipophilic Active

wigredient

p-dindecyi phosphacholine

Lipophilic Self

100 5% to

Enudsifving 405
Surfactant’ Rolvent for
Lipophilic Active
ngredient
Cholesteryvl esters Lipophilic Saif S 1-168 D.5% 10
Eowmlsilying 4%

Srnfactan’ Sobvent for
Lipophilic Active

ingredisnt

BHT or other Auntiooid

agenis

Antinxidanis

243

£.1-10

Potassium sothate or other

antinticrobial agents

Antipierohial agents

.1

BB

8.5 $.5%

Nenthol or other Flavors

Flavors

.1

4.1 0 20

Rad 40, Bhue 1, Yellow 8

Coloring Agenss

G605

8001 o

a1
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Incredienis

Funclion(ss

Amount

Amouni

Aamewnt

{ing}

LERREE,

B

fwi %)

Sucralose or other sweeteners

&1

a1 10

G.05% o

3%

*Specific Grades of Film formers preferred towards film formudation for bucecal aduinistoation

Exsmaple i

Fanciion

Amouni (mg)

Material Strip TR WW Dy
Vitamin DO Agtive ingredient 157 1.35
Tween 20 Hyvdrophilic Swriactant 3658 313

Span 88

Lipophilic Surfactant

$.54

MOT

Aofvent for APY

Butvlated Hydroxviolusne

(BHT}

Aortivecidant

$.130

G.13

Flavors

G.08

Suevaloss URRKE

Sweelenser

P
]
s

Mat & Ast Mixed Bewry Flavoy
Flavor 57388 4.94
Mountain Berry Flavor 7289 6.26

Filin Fonming Systens

§.04

Muodified Food Such Filn Formey Polymey 56.23 4828
Pullnlan Filn: Former Polymey 2063 17.20

Glyveerin 9. 7% USP

Plasticizer

Potassiun: Sorhats

Anupicrsbial

Red 46

oloring Agent

815
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Function Amount gy
Adateriad Strip Lo W Iy
Punfied Water® JOTN 2717 KA
Total 116452 1GG.0G

Niste: *Partfiad water is ured only for prncessing, During Filin miaking provess, water is removed

ding the doving provesses. Unly 5-15% wmodstare remains in the filn, Typicsliyv. g

water is weed, while the rest of the tngredients amounis 1o 30% of the doied weight.

Experimentsl procedure

1} Ddssobve Vitamin D3 and BHY i MUY ot
vielding Mix 1.

2} Add Span 8G to Mix | and thereby vislding Mix 2

jotal of 7%

33 Add Tween 20 with parified water {20% of the 7096 as preseribed above) 1o Mix 2 and

thereby vielding Mix 3, where the wmperatire of the water s 407 £ 5°C,
4} Agitate Mix 3 via mechardesl agitafi{s:},

51 Add modified food starch, paliala

berry Havors Mix 3 and thereby vielding Mix 4

T} Aj

8} Bum the shoyy By 8l casting processes and thereby viekling a thin 8l

Gy After casting, dry the dun Hlnin deving oven Tor no niove than 15 nimates, or wand dried

at 160°F to 180°F. Measure the thickness of the tiun filny, where the spacfic:

3} Add smabung water to Mix 3, e the emperative of the watsr ix BOC & 570

g

ghvoerin, potsssinn sorbate, Red 40, sueralose, and

ate Mix 4 voril Mix 4 reaches 3 hisoogenous sate apd thereby vielding a shury.

a‘,".l

ationy o the

thuie fil i 032 mum o 26 puo. Thic can be adjusted dring the casting progess.
107 After deving, ont the thin Sha sach that there are 22 vont by 38 ma strips. This can be
adpustad ax per Dose,
Exumple 3
Fuanciion Amouni (mgy
Raterial Strip WA Dy
Vitayoin T8 Agtive ingredient 157

P
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Aiaterisd

Function

Amount gy

Strip

SoW/W Dry

Botliphor RH4G

Hydrophilic Surfactant

16,08

m
.5
i
-

Span 8¢

o1

ipophilic Swrfactant

oA

1106

<
[4]
e

MOT (il

Solvent fr AP

3.548

[
e
Ly

RBusylated Hydroxyisluone

(RHT)

Arstioenidant

.12

Flavors

400

Sucralose USPEINF

Sweetaner

Tar & Art Mixed Bary

Flavor

f.46
Flavor
Monain Bary Flaver 7288 365

Film Forming Systam

Maodified Food Stueh

Filin Fovmer Polvozer

5623

Pullulan

Filro Former Polvizer

IAERERH

Ghyeerin 2% 7% USP

Plasticizer

Potassiam Sorbate

Antmnierobial

Rad 40

Codoring Agent

Purified Water™

MNA

Tortal

10000

Moter *Hunifted water s nused only for processing. Thaving Film moeking process, water is ramoved

during the drving processes. Only 5-15% moishre rernsing in the filne Typically, a total o0 708

water is used, while the rest of the ingredisnts amowds (0 3% of the daled

Experhuents! procedurs

weight.

1} Diissobve Vienntn D3 and BHT & MUY o by warmnnng MOT ot 1o 4090 £ 53°C snd thereby

vielding dix 1.

P
rd
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33 Add Span 80 w0 Mix 1 and thereby vielding Mix 2
33 Add Rodbiples REMO with Purifled water {20% of the 7(%%) and thereby vielding Mix
where thie empersture of the water is 4050 £ 3°C.

4} Agitate Mix 3 via mechanical sgiation,

%]
)
ot

5} Add remamping watey to Mix 3, whers the temperatpe of the waler is 8°C £ 5°C.

£} Add Modified Foud starch, Pullulan, Glycerin, Pofassinn sorbate, Red 40, Sucralose apd
Berry Flavors 1o Mix 3 and thereby vielding Mix 4.

Ty Agtiate Mix 4 ol Mix 4 reaches g homogenons state and thereby vielding a shury,

8} Rum the shury for film casting processas and therelry vielding a thin Sl

10 9 Abfer casting, dry the thin Shn tn drying oven for o more than 15 minutes, or untl diied &t
160°F fo 180°F. Mensuwre the duckness of the thin 8hn. where the specification of the thin

3

filos 15 0.12 num t0 020 mum. {This can be adjusted during the casting proce

adjusted as per Rose)

Material Fanotion Amount (mgy Sirip | oW/ W Dry
Vitanun D3 Active ingredient 1.57¢ 122
Polorgmer 407 Hywlrophilic Rarfactam 16.00 114
Span 80 Lipophilic Swrlcian 1.100 Q.83
MCT Ot Solvent for AM 3540 278
Butvieted Hydroxytoluene Antioxidarg 6,14
(BT 0,150 e
Flavars 0.00
Sucralisg USP/NE Swestener 1.373 1.22

Nat & Ast Mixed Bewry Flavow
- o 446
favor 5788

Moumiain Benyy Flavor 7288 0N
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Minterisl

Function

Amount {mgy SMrip

ToW/W Dy

Filin Forming Svstent

G.00

XModified Food Starch

Filns Former Polyvmer

(2l

Pullulan Fiim Forpey Podymer 200430 1254
Ghyearin 99.7% USSP Plastizizer 13,550 12.06
Potassiinn Sarbate Antinscrobial @1 .08

Bad 40 Coloving Agent Q018 061
Purified Water® N 27T N
Tortad 12R.9¢ 10000

Ngte: YPunified wa o33, watey 15 venwved

&

during the drving proc ypie:ﬁﬂy, & todad of TO%

water is used, while the rest of the ;s*gwémt @ amnounts o 30% of the dried weight.

Experimental proceduie
1y Trssobve Vikunin D3 and BRHT into MOT otl by wanning the MOT il to 400 2 5 20
and thereby vieldmg Mix 1.
2% Add Span 80 to Mix | and thereby yielding Mix 2.

3t Add Polosvarper 407 with Purifisd water {20% of the 70% as prascribed abova} to Mix 2

7

and thereby vielding Mix 3, where the enperative of the water I 400 £ 5 =C

4} Agitats Mix 3 vis merhanical agitation.

5y Add remaining water to MiX 3, whers the temperative of the watey 15 8GC £ 5 o,

&y Addd Modifled Food starch, Pulludan, Glyeerin, Potassiun sorbate, Red 40, Sueralose and
Berry Flavors o Mix 3 and thereby vielling M 4

Tt Agitate Mix 4 pntil Mix 4 reaches a homogenous mixture and thereby yielding a shury.

8} Rum the shury for film casting processes and thereby vielding o dup film,

il drigd

9} Afier casting, vy the thin filin i drving oven By no more than 18 minges, oy

at 160°F o 1R0°F Measwre the thickness of the thin fiko, wheve the specification of the

thin g i 0,12 ro to §.20 . {This can be adinsted duwring the casting process.}

fa8

10y After drving, cut the thin fho snch thet theve are 22 non by 365 mo strips. (This eanhe

adjusted as pey Dosa}

P
i
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Exanple 4

Adateriad Function Amounnt (mgy WA Divy
Sirip
UBRD Isolate Active ingredient 53 21.86
Tween 20 Hyérophﬂzs_: Surfacta | 25 }383
Span 80 Lipophitic Surfactant N 247
Propylene Glvent Lipophilic Swrfactant’ | 50 21.66
Mouseapyiate Solvent for APY
Flavors
Sucralose USP/NF Sweetengr 1873 6.68
At Flavor Flavor 7289 3.8
Film Forpung Svstem
Mosdified Food Starch Filmi Former Polymer | 53623 2436
Puthidan Film Former Polviner | 20603 8.68
Glyearin 99.7% URP Plasticizer 1555 5.74
Potassiunt Sorbate Antmmcrsbial 8.1 0.4
Yallow 3 Coloring Agent {4.03 .01
Red 4¢ Coloring Agent 8.015 401
Pugified Water™ MiA 38.58%
23082 18000
Note: *Purified water is used only fiw processing. Drwing the filon roaldng process, waker ix
rerpoved diring the drving processes. Didy 5-15% motsitwe remaing i the fbm, Typically, a tial

of T0%% water 15 uved, while the rest of the ingredisntas srntuds 10 30% of the diied weight.

Ezsperimental procedure
13 DHesolve CBIY kolate fnto propvisne

F

givweol monccapiviate by wartning propvlepe

shveol monocapryiate at 55 £ 570 and thereby vielding Mix 1
2y Add Span 8G o Mix 1 and dreveby vislding Mix 2.
3} Add Tween 20 with Purifled water (20% of the 70% of the presortbed apvawt) to Mix 2

+ 7{

and thereby vielding Mix 3, where the lowmperatiee of e s

4} Aghiate Mix 3 vig wechanica] agitstion

3} Add remabing water to Mix 3, where the temperature of S water I8 B0 £ 8 =

&1 Add Modified Food starch, Pulbdlan, Glvestin, Potassitgn sorbate, Red 48, Suoraioss and
Berry Flavors to Mix 3 and thereby vielding Mix 4.

Ty Agitate Mix 4 wvotll Mix 4 resches a lvvoogenous pxture and therelry vielding a shury.

Xy Run the dhoury for (hp casting processes and thereby vielding a thin bn.

P
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9} Afier casting, dry the thin film & drving oven for no wore then 15 minuies, oy naddl died
at 160°F iy 180°F. Messure the thickuess of the thie fiku, wheve the specification of the

thin film iy 0.12 wni o 82306 o {Thds coan be adjusted dwiing the casting prow:

After drymg, cw the thin Tihn soch that theve are 22 man by 36 mo siuips. {This can be

(%2}

adiusted as par Dosa )}

1 Exsmple 3

! : Amount (mg) o
Aiaterisd Fuuction . P WIW Iy
Strip
OB Tsndate Active mgradisnt 38 RERVY
Tween 20 Hydrophilic Swibctant 25 1183
Sypan 80 Lipophilic Surfscian 3 2.7
Progyvlene Glyeol Lipophihic Surfactant’ Solvent
3¢ 2166
Maonolanrate i APT
Flavigg
Suoratose LISPNF Swotensy 1.573 MRS
NMint Flavor Flavor TAED 316
Film Forming
Systern
Modified Food ) ) o
o Filin Forprer Podymer RHREY HEREAN
Starch
Chitosan Film Former Polvmer 823 2.7
Pectin Filin Formey Polymer 03 §.68
Flasticizar .74

P
N
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Amonst {mgy
Material Fanction SHWW By
Strip
Potsshun Sorbale Antnsorsbial 0.1 (.34
Yellow § Cokwring Agent 8.03 .01
Rad 40 Coloring Agent §.018 .01
Purifind Water™ NiA 338.58¢%
23382 100
Note: *Parified water is used only for processing. Dhging the film moaling process, watey is

reoved during the drving processs

of 70% water Is used, while the

1y Dissolve

glycol mono

CHPTY yiatg at &

Cby 5-15% moishiye v

astof the tﬁ‘”i‘&dkﬂi‘ amiciuNs i 3

nais in the s Typically. a rotal

& thereby viekling Mix L

Yo of the dried weight,

CBD sodate yifo propyiens glven! monocapryiate by warpsng propylene

2y Add Span 80 to Mix 1 snd therely vielding Mix 2.
3} Add Tween 20 with Puritied water (20% of e 70% of the prescribed amont} to Mix 2
and thereby vielding Mix 3, where the tepiperature of the water is 35°0 4 8°C.

4} Agetate Mix 3 via niechamical sgiiation.

5y Add remaiping water to Mix 3, whers the temperature of the watey 15 8GC £ 5 o,

8} Add Muodified Food starch, Pectin, Chitnean, Glvesrin, Podassium sorbate, Red 40,

vy

Sucrgloss and Berry Flavors 10 MiR 3 and thereby vielding Jix 4

73 Aguaie Mix 4 unnl Mix 4 reaches 3 homogenons mixnge and thereby yvielding a slary.

81 Rum the shury for o caxting processes and thereby vielding g thin film.
9y After casting, dry the un fils in drving oven oy 1o roore thee 15 puputes, or untl deded
at I0OPF 1o 180°F. Measure the thickuess of the tin filo, where the specification of the

i il i 8,12 rom to §.20 . {This can be adinsted duwring the casting process.)

,.4
i’l“

180 After drving, cut the thin e such that there are 22 mum by 36 muon strips, {This e

adjusted as per Dosa}

SEabiity study amd dats

3
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Stability
Dhug N Tune Pobts And % Ascay of CBD
Condition
T3 T2 T T2 T3 TG
Week Woeks | Month | Mombs | Months | RMonths
2507 S¥e R FREE 9% FREE R 1139% 1269
R . — — — X - -
A3 TN BH 1H8%% 1% 113%s P18%s Q5%

1} The primery apphicstion of the technology is 1o provide bener stability aud incresse

bioavatlability of the senve ingredient

m

2y Composition of Self emuleifying delivery can be incorporated brito OTF and oder

sppheation {1 e. semi-solids) such as patches.

Allernstive embadimenis

Randinmune® {cyvclosporine

Indicated for the organ rejection prophyvisxis in allogenic toansplants of kidoey, Hiver, and
heart

o o, hinoleovimacrogol glveerides, and soabitol

Neorg® fovelosporing

Syateniic NNTNOSUPpPressant
Copn oil-monn-di-irighvestides, polvoxyt 4G bydrogenated castor il WY, DLdocopherst

USE

Denmraf® (Cvclosporine AT

Systernic inpBRnGsUpTLessan
Poivethvlons glyvool NF, polvoxyl 3% castor ol ME| polysorbate 30 N, propylene glyent
USP, sorbitan monooleate WF, titaninm dioxide

Moreind {Ritonavin}

Combinaiion wilt other sutiroirovival sgenis for the weatment of HIV-1 infection

RButviated hydroxyioluene, ethanol, olgic acid, polvoxyt 35, and castor oil

S

Fortovase® {(Sgquinavit)

P
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Intubitor of the human innawodeficteney virus (HIVY protease

Medm cliain mopo and dighyeerides, povidone, and d-alpha-tooopharol

Agenerase® {Amprenavin

thibitor of the Inwoan twmepodeficiency virus (HIV) protease

d-alpha tocopherel PRG 1000 suecivate (TPGRY, PEG 400, and propyiene glyeol

Depakene® Valproie goidy

Monotherapy and adjvnctive therapy in the traatmment of patients with complex partial

seizuwes thet ovewr either in fsolation or i sssocistion with other types of st

o oil. glycerin, methyviparsben, and propyipavaben

Roecaled® {Caloitrioh

Management of secoudary hyperpsrathyroidisn snd wanagement of lvpocalcemia

Trighresride of cocoruat ol

Tarereun® (Bexaroiene)

Treatnent of cotanecus manifestations of cutaneous T-cell Iyrophoms in patients who are
raftactny to at Iaast ong prioy svetemis therapy
Bolvethviene glveol 400, NF, Polysorbate 20, NF, povidone, USP, and butvlated

hivdroxymisole, NF

Vesanond® {

Retnoid that indnces metarstion of sonte promyvelocytic lonkenna (APL)

Besswax, ntvlated yvdroxyanisole, edetate disodivm, hydrogenated sovbean oil flakes,

hvdrogenated vegetable oils, and sovbean cil

Accuiane® sotsinohn

Severe recaloivant nodular acne

tod hvdroxyantsale, adetate disodivgy, hydragenated sovhbean oif Hakes,

bvdrogenated vegetable oil,

widd sovbean off

Aptivin® {Tipranavin)

Copphination miretrovival rgatoent of HIV.

P
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wiw or .1 g per cspsude), polvoxyd 35 castor o, propylene ghyveod

pumioidiglvoerides of caprvlic/capric acid

(%2}
B

{3

erimsnial Tia

Pharmacokinetic study and daty

Open label randowived crossover and balanced study of stugle dose adminasivation, the
cribed delivery syatern has iaproved bisavatlability of CBD when comparad o
adroinistration of convnercially avatlalde xoft gel The study was conduwtad with healthy adults

10 under fasting condition with equal representation of zender (875 mule kmale).

K= sof) gel 23 myg wsolate CBD E
25z isolate OBD
Ti= PO CGOF 25my isolate UBD

n=ld

CHaleal dissolution
e
Groasp § Minutes

T 14 punuies
T2 i
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o
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Reference Test
Prependent Uhnits Tast LAM LSM
Tams he 1 4,907 1458

iy T2 4,907 1812

-

Wicoxon Sign Rank Test

Drepondlent Test P ovaloe

Troax TiwR .84

Towx T2vs R §.0012

Toax Tiwes 2 £.5703

CED filmm | Softedd Py

Tmax {Hy} 1.5 5 G002
Cmas (ngfah) 4.4 i3 {3.0001
AUCE 138 118

e i oo T sogiwe T



WO 2021/138564 PCT/US2020/067677

CLARMS

1. A oval dissolvable film comprising:

{a) active pharrpaceutice] ingredient;

{b} surfactant;

{¢} solvent for the active pharmacentical ingredient;

{d} film matrix; and

{e} water;
wherein,

when the active pharowcentical imngredient 15 lipopbibic or hydrophobic: (1) the surfactant
s lipophilic or hydrophobis, and () the solvent fr the active phermacentical mgradient is
hpophilic or hyvdrophobis; and

when the active pharmmaceutical mgredient i bpophobiac or bvdrophilic: (1) the swwfacta
s Ipophiobie or hydrophilie, and (1) the solvent for the setive pharmacentical mgredient s
hipophobic or hydrophilie.

2 The oral dissobvable fibm of clann 1, wherein the surfactant 1 Bpophilic or hydrophobic

and the solvent for the active pharmscentical ingredient 15 pophibic or hydrophobue,
3. The oval dissolvable il of any one of clanms 1-2, wherein the Upophilie or hydrophobie
strfactant comprises at least one of Glyeery! Monocaprylate, Propylens Glyeol Monocaprylate,
Glyeeryl Mouooleaie, Propylane Glveol Monolawrate, Glyeeryl Caprylated Caprate, Glyveeryl
Muonclinoleate, Sorbitan Monooleate {Span 80}, (Fveeryl Dibehenate, Propylens Glyeol
Dilaurate, Glveeryl Tricapryviate Tricaprate, Glyoerol Tricaprviate/Caprate, Devaglycerol Mouo
and I Oleate, Oleoyl Macrogolglyveernidas, Laurovl Macrogolglveenides, Stearovi
Maaogodglvessides, Stearoyl Polvoxviglycendes, Polvoxyethylene, and UaprvhicCapric

Ghyeerides.

4, Tha oval dissolvable flm of any one of clamns 1-3, whersin the lipophilic or bydrophobic
surfactant s present nn §.5-40 wi %
iy

i
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s The oral dissolvable Sl of elann 1, wherem the suefactant is hpophobie or hydrophilie

and the solvent for the active pharmacentical ingredient 15 lipophobic or hvdrophibic.

8. The oral dissolvable film of apy cae of clmiros 1 apd 5, wherein the bpophaduc o
hydrophilic aurfactant coraprizes at least ore of Podoxamer, Polyvoxyl Castor G, Polvethylene~
polypropyiens Glyeol, Polvoxyetbylene Sorbitan Monolauwate {Tween 207, Twsen 84,
Polyoxyethyvienesorbitan Monostearate { Tween 60}, Deoyl Glucoside, Lawvl Glucoside, Getyd

{Zhucoside, Triton X100, Nonoxynol 8, Sodiwyn Laveyl Sulfate, Potassainy Lawryvl Suolfate, By,

Glyeeryl Lanvate, Plespbolypnds, n-Dodecyl Phosphuwholime, and Cholesteryl Esters,
7. Tha oval dissolvable flm of any one of clarues | and 5-6, whersin the lipophobic or

hydropdubie surfaciant ix present i §.5-40 wib

3. The oral dissolvable il of any one of clanms 123, wherein the Gipophihie or hydrophobic
sobvent for the active pharmaceutical Ingredient comprises at least one of Medtm Chain

Trighveerides Cal, Coconat Ohl, Corn O, Glive G, Palm Cul, Cancla O] Safflower Oil,

Sesame Oif, Propylene Glyes

Jonoeapryiate, Propyvlens Glyeol Monolaarate, Glyeeryl

Monolmoleate, Cetyl Alvobol, Stesrvl Aleohol, Cetosteary! Alcohiol, and Oleyt Alechols

5. The oral dissolvable il of any one of clanme 1-3 and §, wherew the hpophibic o
hydrophobie sohvent for the sotive pharmaceutical ingredient 18 present m £.5-40 wi %
18 The coal dissolvable film of any cue of olares 1 and 5-7, wheremn the hpopholic o

hvdropbilic solvent for the active pharnscautical ingredisnt coraprises water,

11 Ths oval dissolvable flm of any one of clams 1, 5-7, and 19, wherein the hpophobic or
hydropluhic solvent for the active pharmaceutioal ingradient s prasent in 0.5-280 wi %,
12 The cwal dissolvable film of any cue of olatres 1-11, wherein the active pharmacentical

wgredient s lipophilic or hydrophobig.
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13 The oral dissolvable Sl of any one of clatme 1-11, wherem the achive pharmacentioal

mgredient is bpopdwdne or bydrophilie,

14, The oral dissolvable film of apy oae of olmros 1-13, wherein the active pharmacentioal

mgredient comprises a cannatunoid, terpene, flavonoid, or combination thereof

15 Tha oval dissolvable flm of any one of clamns 1-13, whersin the active pharrpacsutical
wugredient comprises at least one of cvolospogine, ritonaviy, saquinavir, ampranaviy, valproe

ack

d, caleitriol, hexarotene, trefinob, sotratinny, Upranaviy, and phammaceutically acceptabls

X

salts thevent.

1o, The cwal dissolvable film of aoy cue of olmires 1-13, wherein the active pharnacentical
urgredient commpeises a peveledelic agent.
i7. The oral dissolvable filny of any one of claims 1-13, wherein the active pharmacsutical

ingredient comprises a peychedalic agent comprising at least pne of Lysargic acid diethylamids
(L0} 3,4 Methviensdioxymethamphetamineg {(MDMAL N N-Dimethyliryptamine (DMT);

Faflooybin, Mescaline, and thogaine.

i The oral dissolvable Hhn of any one of claims 1413, wherein the active pharmaceutical

32

mgredient comprises vermestin,

14 The oral dissolvable filns of anv one of clatms 1-1§, compriaing the sctive pharmacentiosd
magredient m af least 10 wi%s
20 The oal diseolvable Ghn of sny one of claxmy 1-19, wherens the Ghn malvix eomprises 8

plasticizer, and filin former.

21 Ths oval dissolvable flm of any one of clams 1-38, whergn the film reatrix comprises a
plasticizer coapprising af least one of Propviene (Glveol, Glveerm, Triacetn, Triethyl Ciirate, and

[

Polvethyiens Glyeol.

124
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22, The caal dissolvable film of any one of olmiros 1-21, wherein the film pwalvix comprises 8
plasticirer present 1 §.5-20 wi e,

[S

23. Ths oval dissolvable flm of any one of clamms 1-23, whergin the 8l reatrix corprises

film former comprising at least one of Pullulan, Gun Arabic, Guar (huyy, Maltodextrin,

s

ficrocrystalline Cellnloss, Clutosan, Pectin, arrageenan, HPMO, HPC, Madified o St
{avbopol #74P, Carhopol 9348, Kollidon 25, Soluplus, Lycoat KG73, Kolliceat, Polvox N-18,
Polyox K-80, Polvox N-730, Methocs! BE40, Methocel E10M, and Sodiom {TMC.

24 Tha oval dissolvable flm of any one of clamws 1-23, whergin the il reatrix coroprises a

film formsr present in 1-60 wi %,

3S. The oral dissolvable Sl of any one of clatms 1-24, Swther comprising 3 co—solvent.

fupther mmp;:ismg :

27 The oral dissolvable il of any one of clanms 1-26, Gother comprising a co—solvent

present wm 8.5-40 wi%

28, The oral dissolvable film of any oue of olaray 1-27, further comprising at least one of an

bed

argioxidany, antunicrobial agerd, Savering agsnt, cobring agant, and sweetener,

28, Tha oval dissolvable film of clam 1, comprising:
{a} ii})"‘phih&. active pharpaceutical ingredient;
{b) ol camisr for the lipophilic active pharmacentical gradient;
{0} selfemubsifying hpoplulic swfactant for the bpoplélic active pharmacsutical
urgredient;

i(} } ODS OF DHE O surfac tants;
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fay ¢

{g} one or mors hydrophilic surfactants;
{1y filvo matrix: and

{g} water.

34 Tha oval dissolvable film of clam 1, comprising:
{a) hydrophilic active pharnscentical ygradient;

{b) water carvier for the hvdroplulic active phmma@etﬁicai ingredient;
{} hydrophitic surfactangt i the hydropgdulio active pharmacsutical ingredieny;
{d} ome or roore co-wwrfactanty;
{e} raie or more seff-enmisifving swfactanty;
{f) flur stk and

{g)water,

3t The oral dissolvable filng of any one of clanms 1-30, configured to selfenudsrty within 20

secomdds upon contact with g oral nmcoss! suedhes of a anb

32 The oral dissolvable Hhn of any one of claimy 1231, configured fo form an oibsn—waler

{G/WY ermmudsion within 20 seconds gpon contact witl an oral mucosal sieface of a subject,

Lok

3. The oral dissolvable il of any one of clanme 1-32, configared fo form an mbn—weater
{OAW) enmlsion having an aversgs droplet sive of 0.1 microns to 120 mucrons within 20 seconds

upen contact with an oral mucosal sarface of 3 subject.

34 The oval dissolvable film of any one of clars 1-33, condigured to forur an oib-i-water
{1°WY armulsion havig an average droplet size of

(10 0514 moioron,

di{50Y I-28micron, and

(501 15-100 nucron

within 20 secronds upon contact with an oval muwwosal surface of a subjset.
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335 The oral dissolvable Sl of any one of clanme 1-34, sustable for oral adnnmstration {PO,

buecal adimimstration, sublinguel adetmstrativn, or mucessal adouunisivation.

30, The caal dissolvable film of any one of olmroy 1-33, baving a moisture confent of 313
wi.%a.
37. Tha oval dissolvable Blm of any one of clamns 1-34, condfigured to disutegrate within 15

nyirttes upon weal aduvnisivation fo a subject.

38, The cwal dissolvable film of any one of olaires 1-38, confiprad to dixintegrate within 30
segogrds upom oral (PO admiistration o 8 subject

35 Th oval dissolvable film of any one of clars 1-36, configured for m vitro disintegration

3¢

{USP=70 > In-vilro Dhsmmtegration method) withi 38 seconds.

43, The oval dissolve

le filny of any one of clanms 1-39, exhibiting at lesat one

pharmacokinetic parameter selected fomy {1) Twax of betweesn sbont 43 i to shout 128 man,

{1} Cinax of at least 3.3 nghml, and {u1) Al Ceof at lesat 13 ngtuiml

3

41, The oral dissolvable Gl of any one of clanms 1-440, axdubiting at lesst one
(

pharmacokinetic parametsr selected from, {

AUCo0f 133 ngeiml,

1y Troax of 1.5 by, () Cmax ol 4.4 ngfnd, and (1}

43, The oval dissolvable film of anv one of clars 1-41, exiubiting s m vivo dhesolution e

of no more than 20 nunutes.

43. The oral dissolvable film of any one of olatres 1-42, exbibuting an i vive dissndistion tine

ot betwesn about 10 minutes to about 15 minntes.

4 Tha oval dissolvable flm of any one of clamys 1-43, saxiubiting & bioavailabibity of at least

L

153%%

127
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43, The oral dissolvable fibn of sy ong of olatras 1-43, exbiluting 8 osvailability of af least
18%%
46 Ths oval dissolvable flm of any one of clamns §-45, axhibiting a stability of at least about

v ine months as measuved under HPCT73% RH accelerated conditions

47, The cwal dissolvable film of any one of olairos 1-45, exhiluting a stability of 160% atfter
tiwee months as measured under 253°C/a0% RH avcelerated conhificn, or 4000775% RH

acoelsrated conditions.

4. A method of frnung an oral disselvabls filim, the method comprinmg:
{a} dissslving an active pharnwcentical ingredignd in a finst salvent-systen fo form a fist
mixiure, wherain
{1} when the active pharmscentioal ingredient s hpophilic or hydrophobie,
dissolving the sctive pharmaceutical ingredient m s hpophibic or oedrophobic solverd, ina

hpophibie or bvdroplobie sarfae ov comsbination theveof] or

{11} when the aclive }‘)i‘ka\m}a{:auii.cm mgredient 18 hydrophihic or hipophiebic,
dwssolving the aclive phavmacentioal mgredient 1n a hydrophilic or hpophobie solvent, mia
bvdroplibic or hpophobie surfactant, or combination theveof;

{bY contachng the first muxtare and a hpophilic or hydrophobie sorfsctand o form a

second nuxtare;

xture with water and a bydrophilie or hpophobio surfactant to

form a third mixture;

{d} contacting the durd nuxtore with film foriving mgredient fo # shury; and

{e} casting the shuryy on a substrate and cuwing to form the oral dissalvable fili

48, Ths method of claim 4€, wherein the fily formung mpredient comprises at least one of
mucoadiesive polyvimer, plasticizer, bindsr, filler, bulking agent, saliva stinmlating agard,
statalizing and tuckening agewd, gelling agent, flavoring agent, taste roasking agent, colormg

agent, mgment, lubricant, velease maodifier, adpivand, swestening agand, solubihizer & sroudsifisr,
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fragrance, enmlaifier, sswfaciant, pH adpisling sgent, bulfenng agewt, hpid, ghdant, sfabilizer,

antioxidant, anti-tackung agent, humectant, solvent, permeation enbhancer, and preservative

kit The method of anyv one of clains 4&-4% whersin the hipophilic or hydrophobic solvent

ceanprises an oil.

3 Ths mathod of any one of claimx 48-49 wherewn the bydrophilic er hpophobie solve
comprisgs an aguecus hiqud.
2. The method of any one of claims 48-31, whersin the curiug s carried ont in a hot aiw

oven at an atr femperature of betwesn about 38°C o about 110°C,

33 Ths mathod of auy o of claims 48-532 whereun the cwring is cavrvisd out 1 & hot aw

oven st any s femperstare of behween shout 45°¢C 4o abond 80°C

S3, wherem the cuning s carnted ond o2 bot aw

o

84, The wethod of sav one of clanms 43

oven {al an air temperahig of ¢

55 The method of any one of clamns 48-34 whevem the caring s carvted out at a spesd of

beteeoen about 0.8 feet/nun 0 abowt 2.5 feetfmin

38, The wethod of suv one of claims 48-53, whereitn the cuning 18 carried onf &t 8 speed of

vt about LD feet/mun

57 The method of any one of dlaims 48-36, wherstn the curing is carried out at a speed of

hetween about 2.0 feetitnin to about 2.5 feet'min.



