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closed. In various configurations, a pliable container comprises a pliable
container body, a threaded spout, and a liquid inhalational anesthetic. The
pliable container body can comprise a laminate, such as a laminate compris-
ing at least one aluminum layer and at least one polymer layer. In some con-
figurations, the liquid inhalational anesthetic can be in contact with a poly-
mer layer. In some configurations, the liquid inhalational anesthetic can be in
contact with an aluminum layer. In various contigurations, a pliable contain -
er can further comprise a key collar, a cap, and a seal.
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Liguid Inhalational Anesthetic Container
Priority Statement

This application clabms the benefit of and pricrity w0 1S, Provisional Application No.
61/686 080, filed on March 30, 2012, which s ncorporated heram by reference in its

entiety.
Introduction
The present mvention is i the field of packaging for inhalational anesthetics.

Previously disclosed liquid inhalational anesthetic containers are rigid and non-
pliable. For example, many tnhalational anesthenics, including lquid inhalational anesthetics,
are typically supplied to medical institutions and medical practitioners in glass bettles. Such
boitles are connected directly to an anesthesia machine or vaporizer, or indivectly through an
intermediate adapter. In addition, inhalational anesthetic bottles for anesthetics such as
sevoflurane, desflurane, isoflurane, halothane, methoxyflurane, ethrane and ether are usually
provided with a key collar which inchudes protrusions andfor notches. The recenving device to
which the bottle attaches can include a complementary key, such that each type of
mhalational anesthetic has a umigue key to minmuze the hikelihood of attaching a bottle
comprising one anesthetic to a connection intended for a different anesthetic. FIG. | displays
an example of an anesthetic bottle and adapter. FIG. 1A shows a prior art anesthetic bottle 10
separate from a vaporizer filler adapter 90. An anesthetic bottle connected with an adapter s
shown in FIG. 1B, In FIG. 10A, anesthetic bottle 10 mclodes a spout 1 having a rim of
standard outer diameter {22 mm. under ISO standards), screw thread 20, key collar 13 having
protrusions 14. An adapter which recaives the anesthetic bottle includes tube 21, connector
92, key 93 having slots 94. When the anesthetic bottled and adapter are properly connected
{FI(G. 1B}, the protrusions 14 of the bottle’s key collar match with the slots 94 of the
adapter’s key (see, e.g., US Patent Application Publication 2008/0308179 of Danelsen; US
Patent Application Publication 2004/0206417 of Falligant; PCT application publication WO
95/13972 of De Rubeis et al). The key collars and adapter keys can further be color coded,

for example following industry standards such as those set by the 18O,

FIG. 1 depicts an example of a prior art anesthetic glass bottle and a vaporizer filler
adapter. As illustrated in FIG. 1A, glass bottle 10 includes spout with circalar lip 11, screw

threads 12, key collar 13, and key protrusions 14, The key collar can inclade at feast 2
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protrusions, wherein the key collar has protrusions patterned to serve as a kev unique to a
spectes of quid inhalation anesthetic. A vaporizer filler adaptor 90 includes a connector 92,
and a key 93 The key 93 includes slots 94 complementary to the patterned protrusions on key
collar 13, The pattern of protrusions and the complementary slots are configured to be unigue
for each species of liguid inhalation anesthetic. When the bottle and the adaptor are
connected as shown in FIG. 1B, the protrusions 14 and slots 94 match up to reduce the
possibility of improper connection between a bottled liguid inhalational anesthetic and a filler

adapter.

Howgver, standard anesthetic bottles, being made from nonphable glass, are subject to
breakage and shattering, Purthermore, glass containers can be considered heavy to ttansport,
and some hiquid inhalational anesthetics are believed to react with or corvode glass or
components thereof. For example, the fluorocarbon anesthetic sevoflurane as supphed by
commercial suppliers in glass containers has been found to include contaminants sach as
hydrogen fluoride, speculated glass, and Lewis acids {Baker, M. T, Anesthesia & Analpesia
108, 17251726, 2009; Kharasch, E.D., et al., Anesthesia & Analgesia 108, 1796-1802, 2009;
O'Neill, B., et al., Anesthesia 62, 421, 2007; US Patent Application Publication

201070218762 of hang, US Patent 3 920,176 to Bientarz et al.).

Alternatives to glass as packaging material for hquwid inhalational anesthetics have
been proposed, For example, U5, Pat. No. 4,250,334 teaches the use of "Kel-F" plastic for a
container for holding the fluorocarbon avesthetic sevoflurane. "Kel-F" 18 understood to be the
trade name for chlorotrifluoroethylene. 11.S. Pat. No. 5,679,576 teaches the use of a container
hned with polytetrafluoroethylene (PTFE), for holding the fluorocarbon anesthetic
sevoflurane. ULS. Pat. No. 3,505,236, teaches the use of a plastic container with an
inhalational anesthetic. While not specifically naming the inhalational anesthetic, it is
believed that the commercial embodiment of the system shown in the "236 patent has been
used with the fluorocarbon anesthetic sevoflurane. Additional patents have taught the use of
particolar types of plastic for containers to hold sevoflarane. See, e g, 1S Pat. Nos.
6,074,668 {polvethylene napthalate), 6,083,514 {polymethylpentene} and 6,162 443
{polypropviene, polvethylene and ionomeric resins). In addition, containers for inhalational
anesthetics made of certam plastics have been proposed. Cf W0 99734762, U.S. Pat. Nos.
6,074,668 to Flament-Garcia et al., 6,162,443 to Flamment-Garcia et al., and US. Patent

Application Publication No. U.S. 20010000729 Al of Flament-Garcia et al. Whale plastic
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containers are less likely to break than plass contamers, rigid plastic contamers are stll

susceptible to breakage under common use conditions.

Containers for sevotlurane have also been made of stainless steel. For example, US.
Pat. No. 5,990,176 describes a container made of glass, plastic or stainless steel for holding
sevotflurane, U8, Pat. No. 6 808,273 describes an epoxy resin for coating the inside of a
metal container for use as a food or beverage containgr. US Patent application
publication201 10284418 of Rudzinski et al. discloses an aluminom container for inhalational
anesthetics. However, the alaminam contamer is not desceribed as phable, deformable, or

flexible, US Patent application publication 20100286648 of Freed discloses a receptacle
Surnmary

The present imventor has developed pligble containers for liquid inhalational
anesthetics. In various embodiments, the packagmng can comprise a phable matenial. In
various embodimenis, a pliable container of the present teachings can comprise or consist of!
a pliable contamner body; a threaded spout; and a liguid mhalational anesthetic. In various
embodiments, a pliable container body can comprise or consist of a laminate such as a multi-

fayver film.

In various embodiments, a laminate of a container body of the present teachings can
comprise or consist of at least one layer of aluminum such as aluminum foil, and at least one
layer of a polvmer which is in contact with a hiquid inhalational anesthetic. In various
embodiments, a lammate of a container body of the present teachings can comprise or consist
of at least one layer of a polvmer, and at feast oue layer of aluminum such as aluminom foil

which is i contact with a hquid inhalational anesthetic,

In various embodiments, a laminate of a container body of the present teachings can
compiise or consist of at least one faver of alummum such as aluminum foil, and two or more
layers of polymer(s), mcluding a polymer fayer which is in contact with a liquid inhalational
anesthetic. In various embodiments, a laminate of a container body of the present teachings
can comprise or consist of two or more layers of polviuer(s), and at least one layer of
ajuminum such as alumiman fodd which is in contact with a hqud inhalational anesthetie. In

these embodiments, the polymers can be the same or different,

In various embodiments of the present teachings, a liquid inhalational anesthetic of

the present teachings can be any hquid inhalational anesthetic known to skilled artisans. In
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some configurations, an inhalational anesthetic can be a fluorccarbon anesthetic, such as,
withont Himutation, sevotlurane, desflurane, isoflurane, halothane or methoxyflurane. In some
configurations, a liquid inhalational anesthetic can be selected from the group consisting of

sevoflurane, desflurane, soflurane, halothane, methoxyflurane, ethrane and ether.

In various embodiments, a pliable container of the present teachings can further
comprise a key collar. Key collars of the present teachings are well known to skilled artisans,
and follow indostry standards for anesthetic bottles such as, without limitation, standards

established by the 1SO.

I varions embodiments, a spout of a container of the present teachings can have
dimensions that accord with indostey standards, such as, without Imitation, ISQ standards for
liquid inhalational anesthetic botiles, such as a evhndrical spout having a 29 mm outside
diameter, and can be made of a plastic, such as a hard, non-deformable plastic such as,
without Hmutation, high deunsity polyethylene, In various contigorations, the thread of a spout
can be a screw thread. In various embodiments, a pliable container of the present teachings
can further comprise a seal which covers the spout. The seal can comprise a plastic and/or a
metal such as alomanom foil, and can function to maintam a liquid mbalational anesthetic
within the contaimer, and also to prevent evaporation. The seal can be maintained fitact
during storage, and can be detached or punctured to allow flow of the hiquid inhalational
anesthetic through the spout. I some gspects, the seal can be configured 1o be 3 removable

seal,

A container body of a pliable container of the present teachings can be adapted for
holding a volume of an inhalational anesthetic, which can be, for example and withowt
hmitation from about S0 mi to about 250 mi, or greater, such as 30 md, 100 ml,, 150 md, 200

b, 240 ml, 250 mi, or greater.

The material of a container body of the present teaching can compnise any flexible
material that includes a phiable pelymer and/or a phable metal sheet such as an aluminum
sheet (alaminam foil). In vatious configurations, the matenial and s component lavers can
serve as a barnier to leakage or evaporation of a hguid inhalational anesthetic, and can be
adapted from published references. For example, PCT application publication WO 03/097355
of Manabe discloses a plastic container for storing liquid medicines. The material disclosed in
this publication is a multi-layer film baving an a surface laver of ethylene-w-olefin

copolymer, a pliable layer of an ethylene-w-olefin copolymer, a barnier layer of a cyclic olefin
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polymer and an ethvlene-u-olefin copolvmer, and a sedl layer of an ethvlene-g-olefin. In
other configurations of the present teachings, a polymer layer can be a cyclic olefin co-
polymer, or a cyelic olefin co-polymer (COC) and graft copolymer of ethylene and octepe. In
some configurations, a polymer laver of a pliable container body of the present teachings can
be a laver of a polymer sach as nylon, polvethylene or polypropylene. In various
configurations, a polyethylene laver can be a linear low-density polyethviene (LLDPE). In
various configurations, a polyethylene layer can be a biaxiallyv-oniented polyethylene
terephthalate (MYLAR® (Dupont Corp.}}). In some configurations, the Mylar® can be
metatlized by vapor deposition to prodace a thin filin of an evaporated metal such ag
aluminum or gold. In some configurations, a first polymer laver, which can be in contact with
a hiquid inhalational anesthetic, can be LLDPE, while a second polymer tayer can be nvlon.
In some configurations, a first layer can be biaxially-oniented polyethylene terephthalate and
the second polvmer layer can be nylon. In some configurations, a laminate can be trilanunate,
and can comprise or consist of nylon sandwiched between alummum and LLDPE. In some
configurations, a lanunate can comprise or consist of nylon sandwiched between aluminum
and biaxially-oriented polyvethylene terephthalate. In some configurations, a laminate can
comprise or consist of alummuin sandwiched betweean nylon and LLDPE. In some
configarations, a laminate can comprise or consist of aluminwm sandwiched between nylon
and biaxially-oriented polyethylene terephthalate. In some configurations, a laminate can
comprise or consist of LLDPE sandwiched between nylon and alaminum. In some
condigurations, a lamunate can comprise or consist of biaxially-onented polyethylene

terephthalate sandwiched between avion and aluminom.

In some embodiments, a phable contatner of the present teachings can further mchude
a cap. o vanous confignrations, a cap can comprise or consist of a polymer selected from the
group consisting of high density polvethylene, LLDPE and biaxaally-oriented polvethylene
terephthalate. In various configurations, a cap can comprise or consist of aluminwm, In
vartous configurations, a cap can comprise or consist of a combination of a polvimer and

aluminum.

Embeodiments of the present teachings include methods of anesthetizing a subject. In
various configurations, these methods include fluidly connecting a container disclosed herein
to an anesthesia machine; flatdly comecting the anesthesia machine to a subject; and
admimstering an anesthetically effective amount of the inhalational anesthetic to the subject.

In various configurations, a connection between a container and an anesthesia machine can be
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direct or indirect, &g, through an adapter. In various configorations, a subjectcan be a
human or an animal, and the anesthetic can be any liquid inhalatiopal anesthetic, such as a
fluorocarbon apesthetic. In vartous configurations, the anesthetic can be selected from the
group consisting of sevoflurane, desflurane, soflurane, halothane, methoxvflurane, ethrane
and ether, or selected from the groap consisting of sevoflurane, desflurane, isoflurane,
halothane and methoxvflurane. In various configurations, a container can further comprise a
key collar, and can be connected to 8 machine or adapter comprising & complementary key.

In various configurations, a key collar and key can correspond to ISO standards.

Embodiments of the present teachings include methods of delivering a liguid
inhalational anesthetic to an anesthetic vaporizer reservoir. In various configurations, these
methods comprise attaching a container disclosed herein comprising a liguid inhalational
anesthetic to a key fill adaptor, and transferring the hguid anesthetic to the vaporizer
reservoir. A liquid inhalational anesthetic of these embodiments can be any liquid
inhalational anesthetic disclosed herein, such as, without limitation, sevoflurane, desflurane,
isoflurane, halothane, methoxyflurane, ethrane or ether. In some configurations, a phiable
container of these embodiments can comprise a key collar, such as a key collar which meets
ISOy standards for an inhalational anesthetic bottle key collar. In some configurations, a
device for receiving a pliable container can comprise a key fill adaptor which conmprises a

complementary key fitting,

Embodiments of the present teachings also include various kits. A kit of the present
teaching, in various configurations, can comprise a pliable container for a liquid inhalational
anesthetic, wherein the phable container comprises a pliable comainer body and a threaded
spout; and at least one Hgquid inhalational anesthetic. In various configurations, a pliable

container can comprise a laminate as described herein,

Embodiments of the present teachings include use of a material comprising aluminom
foil, a first polymer, and a second polymer in the manufacture of a phable contamer for

storing a hquid inhalational anesthetic,
The present teachings include, without imitation, the following aspects.

i, A pliable container for a liquid inhalational anesthetic, comprising:

a pliable container body;
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a threaded spout; and

a liquid inhalational anesthetic.

2. A phable container in accordance with aspect 1, wherem the pliable container body

comprises a laminate comprising an alwminum layver and a fivst polvmer layer.

3. A pliable contamer i accordance with aspect 2, wherein the liquid inhalational anesthetic

is in contact with the first polvmer layer.

4, A phable container in accordance with aspect 2, wherein the hquad inhslational anesthetic

15 in contact with the aluminum {aver.

5. A pliable contatner in accordance with any one of aspects 1-4, wherein the liquid

nthalational anesthetic is g fluorocatbon anesthetic,

6. A pliable container in accordance with any one of aspects 1-4, wherein the hiquid
inhalational anesthetic is selected from the group consisting of sevoflurane, desflurane,

isoflurane, halothane, methoxyflurane, ethrane and ether.

7. A pliable container in accordance with any one of aspects 1-4, wherein the inhalational

anesthetic 1s sevoflurane.

8. A pliable container 1 accordance with any one of aspects 1-4, wherein the inhalational

anesthetic 15 desflurane.

9. A pliable container in accordance with any one of aspects 1-4, wherein the inhalational

anesthetic 13 soflurane.

10. A pliable contamer in accordance with any one of aspecis 1-4, wherein the mhalational

anesthetic 1s halothane.

11. A phable container in accordance with anv one of aspects 1-4, wherein the mbalational

anesthetic 1s methoxyflurane.

12. A pliable container in accordance with any one of aspects 1-4, wherein the whalationg
12. A phiabl t i th any § ts 1-4, wi the halat i

anesthetic i3 ethrane,

13, A pliable container in accordance with any ong of aspects 1-4, wherein the inhalational

anesthetic is ether
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14, A pliable container in accordance with any one of aspects 1-4, further comprising a key

collar.

5. A pliable container in accordance with any one of aspects -4, further comprising a key

collar corresponding to an 80 standard key collar for an inhalagional anesthetic bottle.

16. A pliable contamer in accordance with any one of aspects 1-4, further comprising a seal

which covers the threaded spoat.
17. A phable contatuer in accordance with aspect 16, wherein the seal 15 a detachable seal.

18. A phable contaier in accordance with any one of aspects 1-4, wherein the threaded spout

comprises a screw thread.

19, A pliable container in accordance with any one of aspects 2-4, wherein the frst polvmer

layer comprises cvelic olefin co-polymer.

20. A pliable container in accordance with any one of aspects 2-4, wherein the first polymer

layer comprises cyclic olefin co~-polvmer (COCY and graft copolyimer of ethylene and octene.

21. A pliable container in accordance with any one of aspects 2-4, wherein the first polymer

laver comprises nylon,

22, A phable container in accordance with any one of aspects 2-4, wherein the first polymer

layer comprises a polvethviene.

23, A phiable container in sccordance with aspect 22, wherein the polvethyleng is Hoear low-

density polyethylene (LLDPE}.

24, A pliable container in accordance with aspect 22, wherein the polvethylens is biaxially-

oriented polyethylene terephthalate.

25, A pliable container in accordance with any one of aspects 2-4, wherein the fust polymer

laver comprises polypropylene.

26. A pliable contamer in accordance with any one of aspects 2-4, wherein the laminate

further coraprises a second polymer laver.

27. A phable contamer in accordance with aspect 26, wherein the second polymer layer

comprises cyclic olefin co-polymer.
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28, A pliable container in accordance with aspect 26, wherein the second polvmer layer

comprises cyclic olefin co~polymer and graft co-polymer of ethylene and octene.

29, A pliable container in accordance with aspect 26, wherein the second polvmer laver

comprises avion.

30. A phable contamer in accordance with aspect 26, wherein the second polymer layer

comprises a polyvethylene.

31. A phable contatner in accordance with aspect 30, wherein the polyethvlene of the second

polvimer fayer is Linear low-density polvethylene (LLDPE).

32. A pliable container in accordance with aspect 30, wherein the polyethylene of the second

pobymer laver is biaxially-oriented polyethvlene terephthalate,

33. A pliable container v gecordance with aspect 26, wherein the second polymer layer

comprises polypropvlene.

34. A phable container in accordance with aspect 26, wherein the first polviver faver

comprises LLDPE and the second polvmer laver comprises nylon.

35, A phable container in accordance with aspect 26, wherein the first polymer layer
comprises blaxially-oriented polyethylene terephthalate and the second polymer laver

comprises mvlon.

36. A phiable container in gecordance with aspect 26, wherein the laminate comprises nyvlon

sandwiched between aluminum and LLDPE.

37. A phiable container in accordance with aspect 26, wherein the laminate compnses nylon

sandwiched between aluminum and biaxially-oriented polvethviene terephthalate.
38. A phiable container in accordance with one of aspects 1-4, further comprising a cap.

39, A phable container in accordance with aspect 38, wheremn the cap consists of a polymer
selected from the group consisting of high density polvethviene, LLDPE and biaxialty-

b

orfented polvethylene rerephthalate.

40, A method of anesthetizing a subject, comprising:
fluidly connecting a container of any one of aspects -4 to an anesthesia machine;

fluidly connecting the anesthesia machine to a sulyect; and
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administering an anesthetically effective amount of the inhalational anesthetic to the

subject.

41. A method of anesthetizing a subject in accordance with aspect 40, wheretn the sobjectis a

human.

42. A method of anesthetizing a subject in accordance with aspect 40, wherein the subject is

an animal.

43, A method of anesthetizing a soabject in accordance with aspect 40, wherein the higuid

mhalarional anesthetic is a fluorocarbon anesthetic.

44. A method of anesthetizing a subject in accordance with aspect 40, wherein the liguid
nshalational anesthetic s selected from the group consisting of sevollurane, desBlurane,

isoflurane, halothane, methoxyflurane, ethrane and sther.

45, A method of anesthetizing a subject in accordance with aspect 40, wherein the
inhalational anesthetic is selected from the group consisting of sevoflurane, desflurane,

isoflurane, halothane and methoxyflurane.

46. A method of anesthetizing a sabject in accordance with aspect 40, wherein the container

further comprises a key collar,

47. A method of anesthetizing a subject in accordance with aspect 40, wherein the container
further comprises a key collar corresponding to an IS0 standard key collar for an inhalational

anesthetic bottle,

48, A method of delivering a hquid inhalational gnesthetic to an anesthetic vaporizer
TeServolr, comprising:
attaching a contamner of any one of aspects 1-4 1w a key fill adaptor; and

transferring the liguid anesthetic to the vaporizer reservoir,

49, A method in accordance with aspect 48, wherein the liqud mhalational anesthetic s
selected from the group consisting of sevoflurane, desflurane, isoflurane, halothane,

methoxyflurane, ethrane and ether.

50, A method of anesthetizing a sabject inaccordance with aspect 48, wherein the
inhalational anesthetic s selected from the group consiating of sevollurane, desfhurane,

isoflurane, halothane and methoxyflurane.
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S1. A method of anesthetizing a subject in accordance with aspect 48, wherein the container

further comprises a key collar.

52, A method of anesthetizing a subject in accordance with aspect 48, wherein the container
further comprises a kev collar corresponding to an ISO standard key collar for an inhalational

anesthetic bottle.

53, A method of anesthetizing a subject in accordance with aspect 48, wherein the container
compiises an anesthetic-specific key collar and the key fill adaptor comprises a

complementary key fitting.

54 A kit comprising:
a pliable container for a hquid inhalational anesthetic, wherein the pliable container
comprises a phiable container body and a threaded spout; and

at least one hquid inhalational anesthetic.

55, A kit in accordance with aspect S4, wheren the pliable container comprises a laminate

comprising an aluminum layer and a first polymer layer.

56. A kit in accordance with aspect 34, wherein the first polymer layer s in contact with the

mterior of the container.

S7. A kit in accordance with aspect 34, wherein the alaminom layer is in contact with the
interior of the container.

38, A kit in accordance with any one of aspects 34-37, wherein the at least one hquwd

inhalational anesthetic 15 a fuorocarbon anesthetic.

59, A kit moaccordance with any one of aspects 34-57, wherein the at least one ligoud
mmhalational anesthetic is selected from the group consisting of sevollurane, desthurane,

isoflurane, halothane, methoxyflurane, ethrane and ether.

60, A kit in accordance with any one of aspects 34-57, wherein the at least one hquid

mhalational anesthetic is sevofhwane.

61. A kit in accordance with any one of aspects 84-57, wherein the af least one hquid

inhalational anesthetic is destlurane.
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62, A kit in accordance with any one of aspects 54-57, wherein the at least one hquid

inhalational anesthetic is oflurane.

63. A kit in accordance with any one of aspects 54-57, wherew the at least one hquud

inhalational anesthetic is halothane.

64. A kit in accordance with any one of aspects 34-37, wherein the at least one liguid

inhalational anesthetic s methoxyflurane.

65, A kit m accordance with any one of aspects 34-57, wherein the at least one lignid

mnhalanional anesthetic is ethrane.

66. A kit in accordance with any one of aspects 54-37, wherein the at least one liquid

nthalational auesthetic i ether.

67, A kit in accordance with any one of aspects 34-57, further comprising at least one key

collar,

68. A kit in accordance with any one of aspects 54-57, further comprising at least one key

collar corresponding to an ISO standard key collar for an inhalational anesthetic bottle.

69, A kit in accordance with any one of aspects 34-37, wherein the pliable contaimer forther

comprises a seal which covers the threaded spout.
70. A kit in accordance with aspect 69, wherewm the seal is a detachable seal.

71. A kit in accordance with any one of gspects 54-37, wherein the threaded spout comprises

a serew thread.

72. A kit in accordance with any one of aspects 54-57, wheremn the first polvimer layer

comprises cyclic olefin co~polymer.

73 A kit iy accordance with any one of aspects 54-57, wheremn the first polymer layer

comprises cvelic olefin co-polvmer {COCY and graft copelymer of ethylene and octene,

74, A kit n accordance with any one of aspects 54-57, wherein the first polymer layer

comprises nylon.

75, A kit m accordance with any one of aspects 34-37, wherein the first polymer fayer

comprises a polyethviene.
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76, A kit in accordance with aspect 75, wherein the polvethyiene is LLDPE.

77. A kit in accordance with aspect 75, wherein the pelyethylene is blaxiallv-oriented

polyethylene terephihalate.

78, A lat w accordance with any one of aspects 54-57 wherein the first polymer layer

comprises polypropyvlene.

79, A kit accordance with any one of aspects 34-57, wherein the laminate further

comprises a second polvmer layer,

S A kit i accordance with aspect 79, wherein the second polymer laver comprises eyvelic
! s POIY \ 3

olefin co-polyvmer.

81. A kit 1 accordance with aspect 79, wherein the second pelymer laver comprises cyelic

olefin co-polvmer and graft co-polymer of ethylene and octene.
82. A kit in accordance with aspect 79, wherein the second polymer layer comprises nyvlon.

3. A kit in accordance with aspect 79, wherein the second polymer laver comprises a

polyethviene.

84, A kit in accordance with aspect 83, wherein the polvethylene of the second polymer layer

is hinear low-density polvethylene (LLDPE),

85, A kit i accordance with aspect 83, wherein the polvethylene of the second polymer laver

is biaxiatlv-oriented polyethylene terephthalate.

&6, A kit in accordance with aspect 79, wherein the second polymer laver comprises

polypropylens.

87. A kit in accordance with aspect 79, wherein the first polymer layer comprises a

polvethviene and the second polymer layer comprises nvlon.

88. A kit in accordance with aspect 79, wheremn the first polymer layer 1s a polyvethylene
layer, the second polymer laver is a nylon laver, and the laminate comprises the avion layer

sandwiched between the ahamnum layer and the polvethviene layer.
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89, A kit in accordance with aspect 79, wherein the first polymer laver is a polvethylene
layer, the second polyvmer layer 13 a nylon layer, and the laminate comprises the aluminum

layer sandwiched between the aylon layer and the polyethylene {aver.

90. Use of a material comprising alominum foil, a first polymer, and a second polymer in the

manafacture of a pliable container for storing a liquid inhalational anesthetic.
Brief Description of the Drawings.

FIG. 1 ilustrates an example of 4 prior art lquid inhalational anesthetic glass botile and
adapter, wherein FIG. 1A ilustrates a glass bottle separate from an adapter, and FIG. 1B

ilustrates a glass bottle connected to an adapter.

FIG. 2 llustrates a configuration of the present teachings resembling g toothpaste wbe. FIG.
2A ilustrates pliable container separate from an adapter, and FIG. 2B illusirates a pliable

contamer connected to an adapter.

FIG, 3 illustrates a configuration of the present teachings in the shape resembhng a flask.
FIG. 3A illustrates a phable contamer separate from an adapter, and FIG. 3B llustrates a

phable container connected to an adapter.

FIG. 4 llustrates a configuration of the present teachings i the shape resembling a flask.
FIG. 4A iHustrates a phiable contamner separate from an adapter, and FIG. 48 sllustrates a

pliable container connected to an adapter.

FiG. 5 illustrates g configuration of the present teachings in the shape resembling a

and FHG. 48 illustrates a pliable container connected to an adapter.
Dretailed Description

The present inventor bas developed pliable containers for iquid mhalational
anesthetics. In various embodiments, the packaging can comprise a pliable material, In
various embodiments, a pliable container of the present teachings can comprise or consist of:
a pliable container body,; a threaded spout; and a hgud inhalational anesthetic. In various
embodiments, a pliable container body can comprise or consist of a lanmunate such as a wudtt-

tayer film.
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In various embodiments, a laminate of a container body of the present teachings can
coraprise or consist of at least one laver of aluminum such ag aluminum foil, and at least one
layer of a polymer wherein the polymer layer is in contact with a liguid inhalational
anesthetic. In various embodiments, g laminate of a container body of the preseat teachings
can comprise of consist of at least one layer of a polymer, and at least one layer of alwminum
such as aluminum foil wherein the alominum layer is in contact with a liquid inhalational
anesthetic. In various configurations, a polymer of a laminate of the present disclosure can be
any polvmer which can form a Hexible matenial. In some configurations, a polvmer can also
serve as a Hexible barvier 1o liguid anesthetic flow and evaporation. Non-limiting examples of
polviners, filims and laminates which can be produced and used in a container body of the
present teachings are disclosed in publications such as US Patent Application Publication
20100218762 of Jiang; US Patent Apphcation Publication 20070243293 of Janssen et al.; US
Patent Application Publication2008007 1046 of Leclerc et al.; US Patent 3 837 787 1o
Harrington; US Patent Application Publication 20080299370 of Briggs; US Patent
Application Publication 20070026251 of Umana; US Patent Application Publication
20070088145 of Mgaya et al., US Patent Application Publication 20080099141 of Booth et
al., US Patent 7,384,674 to Andersson et al., US Patent Application Publication 20120238955
of Wyss; US Patent 8,129,031 to Ling et al.; and US Patent Application Publication
201 100064955 of Bertolino et al.

A container body of the present teachings can comprise or consist of, in non-limiting
example, a polyvethylene laver that can be 4 biaxially-oriented polyethylene terephthalate
{Mylar®) film. In various configurations, a Hexible container body of the present teaching

e

s
can comprise at least one layer of a polvimer such as a cvehic olefin co-polvmer, for example
TOPASE 8007 (Polyplastics Co.. Lid.) or Exact'” Plastomers (EXACT 5061, FxxonMobil
Chenmucal). In vartous configurations, a contaner body of the present teachings can have, in
non-liniting examples, a thickness of 0.002, 0.0048, 0.005, 0.0075, 0.010 or 8.014 mch. In
some configurations, a container body can comprise 5 mil Mylar®. In some configurations, 5
mil thick Mylar® can be used having a middie taver of ahmunum (0.000357). In some
configurations, an aluminum laver can be from 000357 10 078" tuck, such as, for example,
about $.001" thick. In some configurations, a pliable container body can be made from a
0.35mul (Opm) thick Mylar® film sandwiched between two lavers of 6.18 mil {4 Spum) thick
alununum foil that are bonded together. In some configurations, a phiable container body can

be made of alaminized Mylar® film that can be laminated with a laver of polyethylene,
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Polvmers and metal foils and laminate materials can be formed using methods well
known to skilled artisans. Furthermore, materials can be shaped and containers assembled

using methods known to skilled artisans.

Key collars can correspond to industry standards, and furthermore can be color-coded
in accordance with industry standards, for example yellow for sevoflurane, purple for

isoflurane, red for halothane, and blue for desflurane.

FIG. 2 depicts an example of a container of the present teachings, and a vaporizer
filler adapter. As ilustrated in FIG. 2A, a configuration resembling a toothpaste tube 20
mclades spout with circular lip 21, screw threads 22, key collar 23, and key protrusions 24,
The key collar can include at least 2 protrusions, wherein the kev collar has protrusions
patterned to serve as g key unigue to a species of liquid mhalation anesthetic, A vaporizer
filler adaptor 9¢ includes a connector 92, and a key 93.The key 93 includes slots 94
complementary to the patterned protrustons on key collar 23, The pattern of protrusions and
the complementary slots are configured to be anique for each species of liquid inhalation
anesthetic. When the bottle and the adaptor are connected as shown in FIG. 2B, the
protrusions 24 and slots 94 match up to reduce the possibility of improper connection
between a bottled liquid inhalational anesthetic and a filler adapter. In varioys aspects, 8

container of this configuration can have etther a tapered or a pinched base.

FIG. 3 deprets an example of a container of the present teachings, and a vaporizer
filler adapter. As tlustrated i FIG. 3A, a configuration resembling a flask 30 melndes spowt
with circudar Hip 31, screw threads 32, key collar 33, and key protrusions 34. The key collar
can include at least 2 protrusions, wherein the key collar has protrusions patterned o serve as
a kev unique to a spectes of ligaid imbalation anesthetic. A vaporizer tiller adaptor 90
includes a connector 92, and a key 93.The key 93 includes slots 94 complementary 1o the
patterned protrusions on key collar 33, The pattern of protrusions and the complementary
slots are configured to be anique for each species of hquid inhalation anesthetic. When the
bottle and the adaptor are comnected as shown in FIG. 3B, the protrusions 34 and slots 94
match up to reduce the possibility of improper connection between a bottled higquid
inhalational anesthetic and a filley adapter. 1o various aspects, a contamer of this
configaration can include a gusset at the base o allow expansion upon mtroduction of g

liquid inhalational anesthetic, or contraction during draining of the anesthetic.
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FIG. 4 depicts an example of a container of the present teachings, and a vaporizer
fifler adapter. As fHustrated in FIG. 4A, a flask-like configuration 40 includes spout with
circular lip 41, screw threads 42, key collar 43, and key protrusions 44. The key collar can
inchude at least 2 protrusions, wherein the key collar has protrusions patterned 1o serve as a
key unigue to a species of hqud inhalation anesthetic. A vaporizer filler adaptor 90 includes
a connector 92, and a key 93. The key 93 includes slots 94 complementary to the patterned
protrusions on key collar 43. The pattern of protrusions and the complementary slots are
configured to be unique for gach species of liguid mbalation anesthetic. When the bottle and
the adaptor are connected as shown in FIG 4B, the protrusions 44 and slots 94 match up to
reduce the possibility of improper connection between a bottled liguid mbalational anesthetic
and a filler adapter. In various aspects, a container of this configuration can include a gusset

as i FIG. 3.

FIG. § depicts an example of a containey of the present teachings, and a vaporizer
filler adapter. As iltustrated in FIG. SA, g configuration resembling a disposable juice
container 30 mcludes spoat with circular Iip 51, screw threads 52, key collar 83, and key
protrusions 54. The key collar can include at least 2 protrusions, wherein the key collar has
protrusions patterned {0 serve as a key unique to a species of Hguid inhalation asesthetic. A
vaporizer filler adaptor 90 jnctudes a connector 92, and a key 93. The key 93 includes slots 94
complementary to the patterned protrasions on key collar 53, The pattern of protrusions and
the complementary slots are configured to be unique for each species of liquid inhalation
anesthetic. When the bottle and the adaptor are connected as shown in FIG.5B, the
profrusions 34 and slots 94 match up to reduce the possibility of improper connection

between a bottled hquid inhalationa! anesthetic and g filler adapier.

All references cited are incorporated herein by reference, each in its entivety.
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Claims
What 1s claimed s

1. A pliable container for a liquid nhalational anesthetic, comprising;
a pliable contaser body;
a threaded spout; and

a liquid inhalational anesthetic.

2. A pligble container in accordance with claim 1, wherein the pliable container body

comprises a laminate comprising an aluminum laver and a first polymer layer,

3. A pliable container in accordance with elaim 2. wherein the liguid mhalational anesthetic is
I .

m contact with the first polymer layer.

4. A pliable container in accordance with claim 2, wherein the hguid mhalatonal anesthetic i

in contact with the aluminum laver.

S. A pliable container i accordance with any one of claims 1-4, wherein the liguid

inhalational anesthetic 15 8 Buorocarbon anesthetic.

6. A pliable comtauner in accordance with any one of clgims 1-4, wherein the hqud
inhalational anesthetic is selected from the group consisting of sevoflurane, desflurane,

isoflurane, halothane, methoxyflurane, ethrane and ether.

7. A pliable container in accordance with any one of clatms 1-4, wheremn the inhalational

anesthetic 13 sevoflurane.

8. A pliable container in accordance with any one of claims 1-4, wherein the inhalational

anesthetic is desflurane,

9. A pliable container in accordance with any one of clatms -4, wherein the inhalational

anesthetic is isoflurane.

10. A pliable contamer i accordance with any one of claims 1-4, wheretn the imnhalational

anesthetic ig halothane,
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11, A pliable contatner in accordance with any one of claims 1-4, wherem the inhalational

anesthetic 18 methoxyflurane.

12. A pliable coutainer in accordance with any one of claims 1-4, wherein the inhalational

anesthetic is ethrane.

13. A pliable container in accordance with any one of claims 1-4, wherein the inhalational

anesthetic 1s ether.

14, A phable container in accordance with any one of claimas 1-4, forther comprising a key

collar.

15, A pliable container in accordance with any one of claims 1-4, further comprising a key

collar corresponding to an 150 standard key collar for an inhalational anesthetic bottle.

16, A pliable container in accordance with any one of claims 1-4, firther comprising a seal

which covers the threaded spout.
17. A pliable container in accordance with claim 16, wherein the seal is a detachable seal.

18. A pliable contamer i accordance with any one of claims 1-4, wherein the threaded spout

comprises a screw thread.

19, A phable container in accordance with any oue of claims 2-4, wherein the Hrst polyiner

layer comprises cyclic olefin co-polymer.

20. A pliable container in accordance with any one of claims 2-4, wherem the frst polymer

tayver comprises cyclic olefin co-polymer (COCY and graft copolymer of ethvlene and octene.

21, A pliable container in accordance with any one of claims 2-4, wherein the furst polymer

layer comprises nvion.

22, A pliable contamer in accordance with any one of claims 2-4, wherein the first polymer

laver comprises a polyethylene.

23, A phable container in accordance with claima 22, wherein the polvethylene is linear low-

density polvethylene (LLDPE).

24. A phiable container in accordance with claim 22, wherein the polyethylene 1s blaxially-

ortented polvethylens terephthalate.
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25, A pliable contatner in accordance with any one of claims 2-4, wherem the first polymer

layer comprises polypropylene.

26. A pliable container in accordance with any one of claims 2-4, wherein the laminate

further comprises a second polvmer layer.

27. A pliable contamer in accordance with claim 26, whergin the second polymer layer

comprises cychic olefin co-polymer.

28, A phable container in accordance with claim 26, wherein the second polymer layer

comprises cyclic olefin co-polymer and graft co-polvimer of ethyvlene and octene.

29. A pliable container in accordance with claim 26, wherein the second polymer layer

comprises avion

30. A pliable container in accordance with claim 26, wherein the second polymer laver

comprises a polyethylene.

31. A pliable container in accordance with claim 30, wherein the polvethylene of the second

polymer layer s linear low-density polyethylene (LLDPE).

32. A phiable container in accordance with claim 30, wheremn the polvethylene of the second

polymer layer is biaxially-ortented polvethylene terephthalate.

33. A pliable container in accordance with claim 26, wherein the second polymer laver

comprises polypropylene.

34. A pliable container in accordance with claim 26, wherein the first pelvmer layer

comprises LLDPE and the second polymer layer comprizes nylon.

35. A pliable container in accordance with claim 26, wherein the first polymaer laver
comprises biaxiallv-oriented polyethvlene erephthalate and the second polyvmer layer

compiises nylon.

36. A phable container in accordance with claim 26, wherein the laminate comprises nylon

sandwiched between sluminum and LLDPE.

37. A pliable container in accordance with claim 26, wherein the laminate comprises aylon

sandwiched between aluminum and braxiallv-onented polvethylene terephthalate.
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38. A pliable container in accordance with one of claims 1-4, further comprising a cap.

39. A pliable container in accordance with claim 38, wherein the cap consisis of a polvmer
selected from the group consisting of high density polvethylene, LLDPE and baxially-

oriented polyethviene terephthalate.

40. A method of anesthetizing a subject, comprising:
fluidly connecting a container of any one of claims 1-4 to an anesthesia machine;
finidly connecting the anesthesia machine to a subject; and
administering an anesthetically effective amount of the inbalational anesthetic to the

subject.

41, A method of anesthetizing a subject in accordance with claim 40, wherein the subject is a

human.

42, A wethod of anesthetizing a subject i accordance with claim 40, wherein the subject s

an animal,

43. A method of anesthelizing a subject in accordance with claim 40, wherein the ligud

mhalational anesthetic 1s a flnorocarbon anesthetic.

44. A method of anesthetizing a subject in accordance with claim 40, wherein the hquid
mhatational anesthetic is selected from the group consisting of sevollurane, desflurane,

isoflurane, halothane, methoxyflurane, ethrane and ether,

45, A method of anesthetizing a subject i accordance with clatm 40, wherein the inhalational
anesthetic 1s selected from the group consisting of sevotlurane, desflurane, isoflurane,

halothane and methoxytlurane.

46. A method of anesthetizing a subject i accordance with claim 40, wherein the container

further comprises a key collar.

47. A method of anesthetizing a subject in accordance with claim 40, wherein the container
further comprises a key collar corresponding to an 150 standard kev collar for an inhalational

anesthetic bottle.

48. A wethod of delivering a hiquid inhalational anesthetic to an anesthetic vaporizer

TESEIVOI, Comprising!
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attaching a contamner of anv one of claims 1-4 to a key {ill adaptor; and

transferring the lgoid avesthetic to the vaporizer reservolr,

49 A method in accordance with claim 48, wherein the liquid inhalational anesthetic is
selected from the group consisting of sevoflurane, desfhwrane, isoflurane, halothane,

methoxyflurane, ethrave and ether.

30. A method of anesthetizing a sabject in accordance with claim 48, wherem the inhalational
anesthetic is selected from the group consisting of sevoflurane, desflurane, isoflurane,

halothane and methoxyflurane.

51, A method of anesthetizing a subject in accordance with claim 48, wherein the container

further comprises a key cotlar.

52, A method of anesthetizing a subject in accordance with clatim 48, wheremn the container
further comprises a key collar corresponding to an 18O standard key collar for an inhalational

anesthetic bottle.

53, A method of anesthetizing a sulyect in accordance with claim 48, wherein the container
comprises an anesthetic-specific key collar and the key fill adaptor comprises a

complementary key fitting.

54, A kit comprising:
a pliable container for a hqud inhalational anesthetic, wherein the pliable container
comprises a plable container body and a threaded spout; and

at least one liquid inhalational angsthetic.

55, A kit in accordance with claim 54, wherein the pliable contatner comprises a laminate

comprising an aluminum layer and a first polvmer layer,

S6. A kit i accordance with claim 34, wherein the first polymer layer 1s 1o contact with the

interior of the container.

57, A kit i accordance with claim 34, wherein the aluminum laver is tn contact with the

mierior of the coniainer,

38, A kit m accordance with any one of claims 54-57 wherein the first polymer laver

comprises cyclic olefin co-polymer.
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59, A kit in accordance with any one of claims 54-37, whereimn the first polymer layer

comprises cychic olefin co~polymer (COC) and graft copolymer of ethylene and octene.

60. A kit i accordance with any one of claims 54-37, wherein the first polymer tayer

comprises avion.

wa
I

61. A kit in accordance with any one of claims 54-57, wherein the first polyvimer fayer

comprises a polvethylene.

62. A kit 1 accordance with clanm 75, wheremn the polyethylene is selected from the group

consisting of LLDPE and biaxialby-oriented polyethylene terephthalate.

63. A kit 1n accordance with any one of claims 54-537, wherein the first polymer laver

comprises polypropylene.

64. A kit in accordance with any one of claims 54-37 wherem the laminate further comprises

a second polyimer laver,

65. A kit in accordance with claim 64, wherein the second polvmer layer comprises cyclic

olefmn co-polymer.

66. A kit i accordance with clanm 64, wherein the second polymer layer comprises cyclic

olefin co~-polymer and graft co-polymer of ethylene and octene.
67. A kit in accordance with claim 64, wherein the second polvmer laver comprises nylon.

68. A kit in accordance with claim 04, wherein the second polymer laver comprises a

polyvethviene.

69, A kit in accordance with claim 83, wherein the polvethvlene is selected from the group
consisting of linear low-density polyethylene (LLDPE) and biaally-oriented polyvetbylene

terephthalate.

70. A kit in accordance with claim 64, wherein the second polymer layer comprises

polypropviene.

71. A kit m accordance with clamm 64, wherein the first polymer layer comprises a

polvethylene and the second polymer layer comprises nvlon.
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72. A kit in accordance with claim 64, wherein the first polvmer layer 1s a polvethylene layer,
the second polymer laver 1s a nvlow laver, and the lanunate comprises the nylon layer

sandwiched between the aluminum layer and the polyethylene laver.

.t
7
’

3. A kit i accordance with claum 64, wherein the first polvmer layer is a polyvethylene layer,
the second polymer layer is a nylon layer, and the laminate comprises the aluminum layer

sandwiched between the nvion laver and the polvethylene laver.

74, Use of a material comprising aluminum foil, a first polvimer, and a second polymer in the

manufacture of a pliable contamer for stortng a bquid inhalational anesthetic.
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