
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
22 March 2007 (22.03.2007) PCT WO 2007/033180 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
A61B 19/00 (2006.01) B65D 85/00 (2006.01) kind of national protection available): AE, AG, AL, AM,
B65D 75/00 (2006.01) B65D 30/22 (2006.01) AT,AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
(21) International Application Number: GB, GD, GE, GH, GM, HN, HR, HU, ID, IL, IN, IS, JP,

PCT/US2006/035499 KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LV,LY,MA, MD, MG, MK, MN, MW, MX, MY, MZ,

(22) International Filing Date: NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
11 September 2006 (11.09.2006) SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR,

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW
(25) Filing Language: English

(84) Designated States (unless otherwise indicated, for every
(26) Publication Language: English

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

(30) Priority Data:
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

60/716,265 12 September 2005 (12.09.2005) US
European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

60/716,368 12 September 2005 (12.09.2005) US
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV,MC, NL, PL, PT,

(71) Applicant (for all designated States except US): ABELA RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,

PHARMACEUTICALS, INC. [US/US]; 21581 Midcrest GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Drive, Lake Forest, CA 92630 (US).
Declaration under Rule 4.17:

(72) Inventors; and — of inventor ship (Rule 4.17 (iv))

(75) Inventors/Applicants (for US only): CLAUSSEN, Har¬
vey, L. [US/US]; 1631 NE Broadway, #157, Portland, OR Published:
97232 (US). COZEAN, Colette [US/US]; 21581 Midcrest — with international search report

Drive, Lake Forest, CA 92630 (US). DE LA TORRE, — before the expiration of the time limit for amending the

Jack [US/US]; 3416 80th Ave., Ct. NW, Gig Harbor, WA claims and to be republished in the event of receipt of

98335 (US). amendments

(74) Agents: ALTMAN, Daniel, E. et al; Knobbe, Martens, For two-letter codes and other abbreviations, refer to the "G uid

Olson & Bear, LLP, 2040 Main Street, 14th Floor, Irvine, ance Notes on Codes and Abbreviations" appearing at the beg in
CA 92614 (US). ning of each regular issue of the PCT Gazette.

(54) Title: MATERIALS FOR FACILITATING ADMINISTRATION OF DIMETHYL SULFOXIDE (DMSO) AND RELATED
COMPOUNDS

(57) Abstract: The invention relates generally to materials for facilitating the administration of dimethyl sulfoxide (DMSO) and
related compounds. In one embodiment, the invention comprises a kit comprising items used for the safe and effective administration
of DMSO. In another embodiment, the invention relates to indicating containers for holding or delivering DMSO.



MATERIALS FOR FACILITATING ADMINISTRATION OF DIMETHYL

SULFOXIDE (DMSO) AND RELATED COMPOUNDS

BACKGROUND OF THE INVENTION

Related applications

This application claims priority to United States Provisional Application Serial

Nos.60/71 6,265 and 60/716,368, both of which were filed September 12, 2005, and are

herein incorporated by reference.

Field of the Invention

[0001] The invention relates generally to materials for facilitating the

administration of dimethyl sulfoxide (DMSO) and related compounds. In one

embodiment, the invention comprises a kit comprising some or all of the items desired for

the safe and effective administration of DMSO to medical patients in a hospital,

ambulance, EMT or other environment. In another embodiment, the invention relates to

polymeric materials used to construct devices, such as indicating containers, that facilitate

DMSO administration.

Description of the Related Art

[0002] With the greatly increased use and anticipated use of DMSO in medical

treatments for serious injuries and illness, technology that facilitates the administration of

DMSO is becoming increasingly important. Although DMSO has several uses as a

medicament, many clinicians are reluctant to administer DMSO to their patients because

of the difficulty in administering DMSO. Not only does the metabolism of DMSO

produce noxious odors, but DMSO is a member of the subset of chemical compounds

known as "super solvents" because few polymers are insoluble in DMSO. Because most

compounds dissolve in DMSO, containers for holding or delivering DMSO in a manner

that does not cause leaching of (or chemical reactions with) DMSO are not readily

available.

[0003] The IV tubing most commonly used today in hospitals is plasticized

PVC (polyvinyl chloride) wherein both the PVC and the plasticizers are readily dissolved

by DMSO. Substitutes for PVC and its plasticizers that have been incorporated in the

recent art also are a cancer and other serious health risk and will dissolve in DMSO.

Examples of DMSO soluble chemicals include PVC and its plasticizers DEHP and



TOTM, acrylics, styrenes, polyamides, urethanes and silicones. The danger of DMSO in

use with common polymers poses serious risk. Not only will common polymers be

degraded by DMSO such that perforations will cause ineffective containment of DMSO,

but the degradation or reaction with DMSO of certain polymers can result in toxic by

products.

[0004] Polyolefms such as polybutylene, polypropylene, polyethylene, and

their copolymers are insoluble in DMSO, but tubing formed from these materials is

known to kink and crack too easily for use in IV systems. Similarly, bags made of these

materials are difficult to form and may not withstand severe handling. An additional

complication is the known fact that few polymers bond to polyolefins.

[0005] Likewise, although medical kits and IV kits are routinely used in

ambulatory and hospital settings, Applicant believes that no such kits are available that

address the specific safety and handling requirements of DMSO. As DMSO becomes a

much more routine drug of choice for the treatment of seriously ill or injured patients, the

success of these treatment methods will require immediate access to all of the particular

items necessitated by the presence of DMSO and related compounds. Patient treatment

items must be immediately available in sterile condition. These items are simply not

currently available in ordinary hospital, ambulance, EMT or medical practice.

SUMMARY OF THE INVENTION

[0006] Preferred embodiments of the invention relate to materials to facilitate

the administration of DMSO and associated compounds.

[0007] Several embodiments of the present invention relate to a material

designed to withstand exposure to DMSO and associated compounds. In one

embodiment, the invention comprise a container for holding or transporting DMSO and/or

associated compounds. The term "container" as used herein shall be given its ordinary

meaning and shall include carriers, holders, enclosures, and conduits for containing,

holding, administering, delivering, or transporting materials such as DMSO and

associated compounds.

[0008] The phrases "DMSO associated compounds", "associated compounds",

or related compounds as used herein shall be given their ordinary meaning and shall

include degradation compounds, derivatives, precursors, and metabolites of DMSO, such

as methylsulfonylmethane (MSM or DMSO2) and dimethyl sulfide or methylthiomethane

(DMS).



[0009] The phrase "DMSO container" as used herein shall be given its

ordinary meaning and shall include containers that are adapted to contain DMSO and

associated compounds.

[0010] The tern "kit" as used herein shall be given its ordinary meaning and

shall also mean a system, grouping, and collection of materials provided for a common

goal.

[0011] In one embodiment, the invention comprises a device for facilitating

administration of DMSO. The device comprises a container for holding or delivering

DMSO wherein the container comprises an inner layer, an outer layer, and an intermediate

layer. The inner layer comprises a material that is insoluble in DMSO. The inner layer

may also be impervious to fluids. The intermediate layer comprises a material that

contacts the inner layer and outer layer. The outer layer is resistant to abrasion. The

container may be an IV bag, tubing, a syringe, or a catheter.

[0012] In one embodiment of the invention, the DMSO container comprises a

single or multilayer material for safely and effectively containing DMSO. In one

embodiment, the material is polymeric.

[0013] In one embodiment, the inner layer of the container comprises a

material that will not dissolve in DMSO or related compounds. Thus, in some

embodiments, the inner layer will be able to endure exposure to DMSO (for minutes,

hours, days, months, or longer) without changing the chemical or physical nature of the

container. In one embodiment, the inner layer of the container is insoluble, inert, and/or

non-reactive with DMSO. The inner layer may comprise a homophase copolymer of

propylene.

[0014] In one embodiment, the outer layer comprises a thermoplastic polymer,

and is resistant to abrasion.

[0015] In one embodiment, the intermediate layer comprises a binding layer

for binding the inner layer and said outer layer. The intermediate layer may comprises a

polyamide film that bonds said inner layer and said outer layer. The intermediate'' layer

may comprise a 9 through 13-aminoundecanoic acid polyamide. The intermediate layer

may comprise a polyolefin.

[0016] In another embodiment, the invention comprises a DMSO container

and an indicator to indicate that DMSO has leached through one or more layers of the

container. The indicator may be on the inside or outside of the container. The indicator



may be integral with the container, coupled to the container, or a separate component.

The indicator may be located on or within the inner layer. The indicator may be located

on the outside of the inner layer, or in between the inner layer and the intermediate layer.

The indicator may be located in between the intermediate layer and the outer layer.

[0017] In one embodiment, the indicator comprises a visual indicator or

colorant that changes color if DMSO leaches out of the inner layer. The colorant may

warn of commingling of the layers during manufacturing, a manufacturing failure that

could result in the intermediate layer being exposed to DMSO and leaching into the IV

solution. In one embodiment, at least one portion of the container is transparent so as to

visually indicate a color change. The indicator may comprise a compound, such as a

chemical compound, that reacts or changes color upon exposure to DMSO, and is thereby

adapted to signal escape of DMSO from the inner layer (or another layer) of said

container. The indicator may comprises a compound that changes light transmission upon

exposure to DMSO, and is thereby adapted to signal escape of DMSO from the inner

layer of said container.

[0018J In a further embodiment, the invention comprises making a container

according to any one of the embodiments described herein. In one embodiment, the

material for the container is made by co-extrusion.

[0019] Several embodiments of the present invention relate to a medical

supply kit assembled for the purpose of making the necessary items available to medical

personnel administering DMSO and related compounds to medical patients in hospital,

ambulance, or EMT conditions. In one embodiment, the invention comprises all of the

specific items required for the administration of DMSO. Several embodiments of the

invention comprise kits to make the administration of DMSO and its associated

compounds as efficient, effective and safe as possible.

[0020] In one embodiment, the invention comprises a kit comprising one or

more of the containers according to any one of the embodiments described herein. In one

embodiment, the kit further comprises one or more of the following: instructions for use;

a DMSO resistant stainless steel IV needle; a DMSO resistant IV catheter; a syringe; and

DMSO. The kit may also contain other components, as described below.

[0021] In one embodiment, the kit comprises a detector for detecting the

presence of DMSO or related compound. The kit may also include adsorbant material for



adsorbing the noxious odors associated with DMSO metabolism. The adsorbant material,

includes, but is not limited to, caps, gowns, scrubs, and linens.

[0022] In another embodiment, the kit comprises at least one adsorbent

depletion indicating cartridge for a respiratory ventilator exhaust to capture the

metabolites of DMSO passing from the respiration of the patient.

[0023] In yet another embodiment, the kit comprises at least one pair of

protective caregiver gloves constructed of a suitable hypoallergenic rubberized material

including modified or unmodified structures of singular polyolefms and/or combinations

of polyolefins or the extruded multilayer film as for the IV bag or IV tubing.

[0024] In one embodiment, the invention comprises a method for facilitating

the administration of dimethyl sulfoxide (DMSO) or related compounds to a recipient hi

one embodiment, the method comprises providing a device or container according to any

one of the embodiments described herein. The method may also include providing

dimethyl sulfoxide (DMSO) or a related compound. Additionally, a kit or kit components

may be provided, along with instructions for use.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0025] Embodiments of the present invention will be described as it applies to

certain preferred embodiments. It is not intended that the present invention be limited to

the described embodiment. It is intended that the invention cover all modifications and

alternatives which may be included within the spirit and scope of the invention.

[0026] Preferred embodiments of the present invention comprise materials and

devices to facilitate handling or administration of DMSO and associated compounds, and

methods of making and using same.

[0027] In one embodiment, the invention comprises IV bags, tubing, and other

carriers, containers, and conduits for DMSO and associated compounds.

[0028] In another embodiment, the invention comprises kits for the delivery

and administration of DMSO and associated compounds.

Carriers, Containers, And Conduits For DMSO And Associated Compounds

[0029] In one embodiment, the invention comprises a container (including

carriers and conduits such as IV bags and tubing) for holding or transporting DMSO

and/or associated compounds. In one embodiment, the DMSO container comprises a

plurality of layers.



[0030] In one embodiment, the DMSO container comprises three layers: at

least one inner, fluid resistant, layer; at least one binding layer; and at least one outer,

protective, layer.

[0031] i one embodiment, the first layer comprises a DMSO resistant

honiophase copolymer of propylene, wherein the polypropylene is a known material and

is appreciated in many fields. In one embodiment, the first layer is capable of

withstanding concentrations of DMSO of a trace to as much as 100% at temperatures up

to the melting point in the range of about 110 to 160 degrees C. In one embodiment,

heterophase polymers that are DMSO resistant may be used.

[0032] In one embodiment, the first layer comprises a homophase copolymer

of propylene that contains from about 1% to 50% by weight of polyethylene and can be

employed to particular advantage in the bonding of the layers.

[0033] In one embodiment, the intermediate binding layer may comprises

suitable polyolefin binders. In another embodiment, the intermediate layer comprises at

least one binding polymer. The binding polymer includes, but is not limited to, 13-

aminoundecanoic acid, 12-aminoundecaiioic acid, 11-aminoundecanoic acid, 10-

aminoundecanoic acid, and 9-aminoundecanoic acid polyamide films. hi one

embodiment, the intermediate binding layer may comprise a transparent visual indicator

or other indicator, or a combination of two or more indicators. The indicator that may be

coupled to the intermediate layer may be in addition to, in instead of, the indicator that is

coupled to the inner layer.

[0034] In one embodiment, the outer, protective, layer of the container (such

as tubing and bags) comprises a polymer. In one embodiment, the outer layer comprises a

tough, abuse-resistant thermoplastic polymers including, but not limited to,

polyvinylidene chloride (PVDC) or ethylene vinyl alcohol (EVOH), or other polyamides.

In one embodiment, the outer layer is resistant to abrasion. Sealants may be used instead

of or in addition to the outer layer. An indicator may be part of, coupled to, or integral

with the outer layer.

[0035] In one embodiment, the container comprises one or more indicators.

The indicator will indicate or signal the escape of DMSO or associated compounds from

the inner layer. In one embodiment, a visually indicating transparent colorant is included

as an integral part of the homophase copolymer of the inner layer. Such transparent visual

indicator (or other type of indicator) warns of commingling of the inner and intermediate



layers during manufacture subjecting the DMSO soluble intermediate layer to the

possibility of leaching into the IV solution. This becomes a significant quality control

point for the products manufactured utilizing this method. This transparent color

indicator also provides immediate identification by the caregiver of materials suitable for

use with DMSO. An example of potential indictors would be a gold fleck completely

immune to interaction with DMSO and associated compounds. Other indicators may be

used as well. One advantage of an indicator according to some embodiments is that the

indicator will promptly signal when DMSO or an associated compound has escaped from

a safe layer (a layer that will not dissolve in DMSO) to a layer that is reactive or soluble

with DMSO.

[0036] In one embodiment, the indicator comprises a light transmission

changing indicator, such as a coating. In one embodiment, a plurality of microparticles

may be dispersed between the layers of the container. A reagent formulated to change

color and/or light transmission in response to the presence of moisture and/or DMSO in

said matrix may be provided to indicate that DMSO and/or an associated compound has

escaped the inner layer.

[0037] Some indicators may be sensitive to the chemical structure of DMSO

and/or associated compounds. Some indicators may be sensitive to moisture content,

while other indicators may signal the presence of gaseous molecules or fumes.

[0038] In one embodiment, indicators which change from translucent to clear

are provided. Such indicators include, but are not limited to, metal chlorides, metal

fluorides, metal hydroxides, metal carbonates, and metal nitrates. In one embodiment,

alkali metal chlorides, alkaline earth metal chlorides or transition metal chlorides are used

as indicators. These may be selected from the group alkali metal ozonide, lithium

chloride, sodium hydroxide, potassium fluoride, potassium carbonate, potassium nitrate,

magnesium chloride, stannous chloride, strontium chloride, aluminum chloride, calcium

chloride, zinc chloride, calcium nitrate, sodium nitrate, ammonium chloride and

ammonium nitrate. In some embodiments, these indicators will turn clear upon contact

with moisture. In some embodiments, the presence of DMSO will increase the rate or

intensity at which the indicators rum clear.

[0039] In one embodiment, a color changing indicating layer is provided. The

indicator layer. The indicator layer of the container (which may be an additional layer or

integral with the inner, intermediate, or outer layer) may comprise DMSO-absorptive or



)

hygroscopic plastic such as cellulose acetate, cellulose acetate butyrate or a nylon, such as

Nylon 408, and optionally, a fluid such as water. A cobalt salt is applied to, coupled with,

or integral with the surface of the layer to provide a portion of the container characterized

by a specific color in the absence of moisture and color change in the presence of

moisture. Examples of cobalt salts which can be used include cobaltous chloride and

cobaltous bromide. Various hygroscopic modifiers may also be added to enhance the

moisture-grabbing properties of the hygroscopic plastic. Two of these hygroscopic

modifiers include zinc chloride and calcium chloride. The quantity of hygroscopic

modifiers hygroscopic may be varied to effect the moisture range to which the indicator is

sensitive. In one embodiment, the change in color of a cobalt salt when moisture is

introduced will be distinctive. For example, the color of cobaltous chloride is normally

bluish when in a dry state but the color rapidly changes to a pinkish hue as moisture is

absorbed by the hygroscopic plastic base. Likewise, the dry color of cobaltous bromide is

greenish and the color changes to a yellowish hue as moisture is introduced. To obtain a

desired initial or dry color, the aforementioned salts may be mixed.

[0040] In one embodiment, the indicator comprises a light transmission

changing layer. The indicator layer of the container (which may be an additional layer or

integral with the inner, intermediate, or outer layer) may comprise a DMSO-absorptive

plastic such as cellulose acetate, cellulose acetate butyrate or a nylon, such as Nylon 408,

and optionally, a fluid such as water. Particularly with the presence of DMSO, these

materials would quickly turn from clear to cloudy or from transparent to translucent.

Thus, in one embodiment, a cloudy or translucent appearance could be visually observed

by a user. Alternatively, a light may be passed through the layer to detect cloudiness or

translucency.

[0041] h one embodiment, a tubing expressly used to convey an IV solution

bearing from a trace to as much as 100% DMSO, but preferentially in the range of 5 to

30% DMSO and/or associated compounds, is provided.

[0042] In another embodiment, a weldable bag to be used to store and

dispense an IV solution bearing from a trace to as much as 100% DMSO, but

preferentially in the range of 5 to 30% DMSO and/or associated compounds is provided.

[0043] In yet another embodiment, an easily inspectable device clearly

indicating its suitability for use in DMSO bearing IV solutions is provided.



[0044] In a further embodiment, delivery of DMSO or DMSO related

compounds for the prevention or treatment of illnesses is provided. In a preferred

embodiment of the device, treatment of severe head injury, spinal chord injury, stroke or

other neuropreventative/neurotherapeutic treatments is provided.

[0045] The inner layer, intermediate layer, and outer layer may have a

individual or total thickness of about .0001 microns to about 10 cm. In one embodiment,

each layer is about 0.0003 microns to about 4 cm thick. In one embodiment, the inner

layer is about 1 mm to about 1 cm thick, the intermediate layer is about 1 mm to about 1

cm thick, and the outer layer is about 0.1 mm to about 1 cm thick. The thickness of each

layer will depend on whether the container is an IV bag, tubing, a catheter, or a syringe. In

some embodiments, the container comprises only one layer. In other embodiments, the

container comprises more than three layers. In one embodiment, a layer may simply be a

coating or dusting of particles.

[0046] In some embodiments, the containers will comprises features that are

suited for the particular use of that container. Such features may be determined based on

testing criteria. Testing criteria may be selected from a variety of testing methods. These

may be similar to that described in US Patent No. 5,998,019, herein incorporated by

reference. For example, a container may have specific properties that relate to

autoclavability, low temperature ductility, mechanical modulus and recovery, RF

processibility, optical clarity, strain whitening, environmental compatibility, and solution

compatibility.

[0047] In several embodiments, the material selected for the construction of

the container is based on the ability of the material to seal or close.

[0048] In other embodiments, the material selected for the construction of the

container is based on compatibility with DMSO and other fluids, as for example,

described in U.S. Patent No. 5,998,019, herein incorporated by reference.

Kits For The Delivery And Administration OfDMSO And Associated Compounds

[0049] In several embodiments, the present invention comprises a kit that

facilitates the administration of DMSO and associated compounds. In one embodiment,

the kit comprises several parts which are selected to be inclusive of all items needed for

the procedure and to provide the features, resistance, and/or absorbency required by the

special nature of DMSO and associated compounds.



[0050] In one embodiment, the kit comprises at least one container that

comprises one of the layers described herein. The container included in the kit may be an

IV bag, tubing, catheter, syringe, etc.

[0051] The list of materials for the DMSO IV kits may include, but is not

limited to, the following components and may be divided as shown or in other ways as

needed by the medical teams:

1. Patient Treatment Kit (sterile items):

[0052] In one embodiment, a surgical treatment kit or therapeutic treatment kit

for treating patients with DMSO or DMSO compounds is provided. In one embodiment,

the kit is specifically resistant to DMSO or DMSO compound and comprises one or more

(and preferably, two or more) of the following:

[0053] a. Instructions for the procedure which may printed in fonts sized to

be seen from across the room on large format E sized drawing paper. Each step is

illustrated as well as described in detail. The instructions may be printed on the

packaging material.

[0054] b. A full set of DMSO resistant Stainless Steel rV needles sized 16,

18, 19, 20, 21, 22 and 23 gauges. Said needles may be encased in moisture resistant

packaging and accompanied by a corrosion inhibiting desiccant pad. A partial set or

single needle can be included instead of the full set.

[0055] c. A full set of DMSO resistant IV Catheters sized to match the

needles: 16, 18, 19, 20, 21, 22 and 23 gauges. A partial set or single catheter can be

included instead of the full set.

[0056] d. Syringes in 10 ml, 20 ml and/or 50 ml sizes for the use of the

medical professional should additional medicants be required in the IV.

[0057] e. The IV solution including DMSO in concentrations of about 1

volume percent through about 40 volume percent where the preferred concentration is

about 28 volume percent. Additional compounds associated with DMSO IVs may be

included. Concentrations less than 1% and higher than 40% may be provided in certain

embodiments.

[0058] f . IV Bag or other container for the puxpose of containing the above

solution. Such bag may be marked with multiple linear scales including milliliters,

DMSO dosage, and patient body weight. Included affixed to subject bag is a septum

suitable for receiving additional medicament applied through use of the above syringes.



The materials of construction for the subject bag comprise a multilayer film with the

solution contacting liner completely resistant to DMSO and related compounds, an

intermediate bonding layer and an outer abrasion resistant layer.

[0059] g. One or more containers that is manufactured by co-extrusion as a

multilayer film with the solution contacting liner completely resistant to DMSO and

related compounds, an intermediate bonding layer and an outer abrasion resistant layer.

[0060] h. Multiple tubing lengths and connectors and Y connectors to be

used for special applications.

[0061] i . 'Hoffmann' style tubing clamps sized and uniquely structurally

designed to match the durometer and diameter DMSO resistant tubing in the other parts of

the kit.

[0062] j . Tape with a base paper or fabric and an adhesive selected to be

resistant to the metabolites of DMSO and in particular to DMS (dimethyl sulfide) and to

avoid all allergic combinations with DMS and associated compounds. Such tape to be

used for affixing the tubing and catheter assembly to the patient and for applying a

bandage to the needle puncture area.

[0063] k. Betadyne or equivalent sponges and alcohol wipes or other

hypoallergenic non-DMSO or DMS or DMSO metabolite reacting preparatory fluid for

the injection area of the patient.

[0064] 1. A single use hypoallergenic elastic tourniquet suitable for short

term exposure to DMS and the other metabolites of DMSO.

2. Patient Care Kit (non-sterile items)

[0065] A kit for providing odor control, chemical monitoring and safety

equipment for use in treating patients with DMSO or related compounds (such as DMS) is

provided. In a preferred embodiment, the kit comprises one or more of the following:

[0066] a . A suitable number of DMSO or related compounds (e.g., DMS)

sensitive and indicating patches to pin or clip to the caregiver's clothing for the purpose of

detecting and flagging for the caregiver the exposure level to DMS and related

compounds.

[0067] b. A suitable number of DMSO or related compounds (e.g., DMS)

adsorbent surgical style masks for the use of the caregivers to isolate them for the noxious

odors of DMS and of the other metabolites of DMSO and associated compounds.



[0068] c. The kit may or may not also include protective caregiver caps,

gowns, scrubs, and other specially treated adsorbent items to adsorb the noxious patient

body odors of DMS and of the other metabolites of DMSO.

[0069] d. A DMSO or related compounds (e.g., DMS) and odor adsorbent

Patient Quilt to adsorb the noxious patient body odors of DMS and of the other

metabolites of DMSO and associated compounds.

[0070] e. A DMSO or related compounds (e.g., DMS) or odor adsorbent

Patient Gown to adsorb the noxious patient body odors of DMS and of the other

metabolites of DMSO and associated compounds.

[0071] f . An adsorbent depletion indicating cartridge for a respiratory

ventilator exhaust to capture the metabolites of DMSO passing from the respiration of the

patient.

[0072] g. Protective caregiver gloves constructed of a suitable hypoallergenic

rubberized material including modified or unmodified structures of singular polyolefins

and/or combinations of polyolefins or the extruded multilayer film as for the IV bag or IV

tubing.

[0073] h . A suitable number of pairs of safety eyeglasses for the protection of

the caregivers from exposure to the IV solution and bodily fluids associated with the

procedure.

[0074] i . Hypoallergenic pure cotton balls and swabs for use for absorbing

IV and bodily fluids associated with the procedure.

[0075] j . Additional protective and safety items as needed.

3. Sterile Venous Cut Down Kit

[0076] A venous cut down kit may or may not also be included for the purpose

of immediately treating a patient where needle entry to the veins is prevented for any

reason. Such a sub-kit may include one or more of following:

a . Scalpel
b. Hemostats
c. Forceps
d. Scissors
e . Sutures

[0077] A Portable Enclosure for the kits is also provided. In one embodiment,

the enclosure may be a segmented hard or soft sided case organized in such a way that

each item is arranged in the order of use and is readily accessible for selection by the



caregiver. Such case is preferentially capable of being opened for display of all items.

Individual kit items are clearly marked and identified so as to eliminate as much as

possible any question related to the procedure. In one embodiment, the enclosure may

comprise a molded or otherwise formed segmented or non-segmented base covered by an

easily removable Tyvek® (E. I. Du Pont De Nemours And Company Corporation) or

equivalent sheet.

Examples

[0078] The following examples describe non-limiting uses of the materials

described herein.

[0079] A kit for treating a patient with severe closed head trauma is provided.

The time between injury and treatment is extremely short where any success is desired in

relieving patient symptoms. In a preferred embodiment, the medical staff would open the

kit, fully exposing the contents; display the instructions for all to view and internalize, and

proceed stepwise to complete the prescribed medical procedure.

[0080] A kit for treating a patient who may have suffered a stroke is provided.

While often stroke may be difficult to diagnose, as soon as the diagnoses is clear, the

caregivers must proceed immediately with the procedure. In a preferred embodiment, the

medical staff would open the kit, fully exposing the contents; display the instructions for

all to view and internalize, and proceed stepwise to complete the prescribed medical

procedure.

[0081] Kits for the neuropreventative or neurotherapeutic treatment of patients

diagnosed with, but not limited to, any of the following conditions are provided:

1. Head trauma
2. Stroke
3. Spinal cord
4. Organ Infarction
5 . Dimentia
6. Alzheimers
7. CABG
8. Coronary Artery Disease

[0082] Kits for treatment using DMSO or DMSO related compounds to be

applied at or in (but not limited to) one or more of the following environments are

provided:

1. Ambulance
2. Hospital



3. Clinic
4 . Medical office
5. Home
6. School
7. Sports stadium
8. Work place
9. Police station

[0083] Kits for treatment using DMSO to be applied in connection with (but

not limited to) the following:

1. Neuroprotective
2. Neurotherapeutic

[0084] In a preferred embodiment, three kits would be provided for treatment

of a patient with DMSO or DMSO related compounds. The first sterile kit, would be

housed in a molded or injection formed plastic tray with a Tyvek® (E. I. Du Pont De

Nemours And Company Corporation) lid, printed with instructions. The kit would

include a 16 and 18 gauge angiocathers with Hoffmann clamps, an IV solution including

DMSO in concentrations of 28 volume percent, betadyne or alcohol wipes and elastic

tourniquet. The second kit would include non-sterile patient care items of items listed as

2 a, b, d, f , and g. The third kit would be a Venous cut down kit.

[0085] It will be understood by those of skill in the art that numerous and

various modifications can be made without departing from the spirit of the present

invention. Therefore, it should be clearly understood that the forms of the present

invention are illustrative only and are not intended to limit the scope of the present

invention.



WHAT IS CLAIMED IS:

1. A device for facilitating administration of dimethyl sulfoxide (DMSO),

comprising:

a container for holding or delivering dimethyl sulfoxide (DMSO), wherein

said container comprises an inner layer, an outer layer, and an intermediate layer;

wherein said inner layer comprises a material that is insoluble in dimethyl

sulfoxide (DMSO);

wherein said intermediate layer comprises a material that contacts said

inner layer and said outer layer; and

wherein said outer layer is resistant to abrasion.

2. The device of Claim 1, wherein the device comprises an indicator that

indicates that dimethyl sulfoxide (DMSO) has escaped from the inner layer.

3 . The device of Claim 2, wherein the indicator is located on, within, or on an

outer portion the inner layer.

4. The device of any one of Claim 2-3, wherein the indicator comprises a

compound that changes color upon exposure to dimethyl sulfoxide (DMSO), and is

thereby adapted to signal escape of dimethyl sulfoxide (DMSO) from the inner layer of

said container.

5. The device of any one of Claim 2-3, wherein the indicator comprises a

compound that changes light transmission upon exposure to dimethyl sulfoxide (DMSO),

and is thereby adapted to signal escape of dimethyl sulfoxide (DMSO) from the inner

layer of said container.

6 . The device according to any one of the preceding claims, wherein the

container comprises an IV bag, tubing, a syringe, or a catheter.

7. The device according to any one of the preceding claims, wherein the inner

layer comprises a homophase copolymer of propylene.

8 . The device according to any one of the preceding claims, wherein the

intermediate layer comprises a binding layer for binding said inner layer and said outer

layer.

9. The device according to any one of the preceding claims, wherein the

intermediate layer comprises a polyamide film that bonds said inner layer and said outer

layer.



10. The device according to any one of Claims 1-9, wherein the intermediate layer

comprises a 9 through 13-aminoundecanoic acid polyamide.

11. The device according to any one of Claims 1-8, wherein the intermediate layer

comprises a polyolefin.

12. The device according to any one of the preceding claims, wherein the outer

layer comprises a thermoplastic polymer.

13. A device according to any one of the preceding claims, wherein said device is

prepared by co-extrusion.

14. A kit comprising a device according to any one of the preceding claims.

15. The kit of Claim 14, wherein said kit further comprises a material selected

from the group consisting of one or more of the following:

a. Instructions for use;

b. At least one dimethyl sulfoxide (DMSO) resistant Stainless Steel

IV needle;

c. At least one dimethyl sulfoxide (DMSO) resistant IV Catheter;

d. At least one dimethyl sulfoxide (DMSO) syringe; and

e. DMSO.

16. The kit of Claim 14, wherein said kit further comprises adsorbant material for

adsorbing the noxious odors associated with dimethyl sulfoxide (DMSO) metabolism.

17. The kit of Claim 16, wherein said adsorbant material is selected from the

group consisting of one or more of the following: caps, gowns, scrubs, and linens.

18. A method for facilitating the administration of dimethyl sulfoxide (DMSO) or

related compounds to a recipient, comprising:

providing a device according to any one of Claims 1-13; and

providing dimethyl sulfoxide (DMSO) or a related compound.
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