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TITLE OF THE INVENTION

[0001] Constant Volume Prefilled Syringes and Kits Thereof

CROSS REFERENCE TO RELATED APPLICATIONS

[0002] This application claims priority of U.S. Provisional Patent Application No.

61/778,398 filed March 12, 2012, which is incorporated by reference herein for all purposes.

BACKGROUND OF THE INVENTION

[0003] Since the late 1980's hazardous agents, such as cytotoxic agents, have been useful

in managing and treating a number of diseases such as rheumatoid arthritis (and other

autoimmune diseases), juvenile rheumatoid arthritis, psoriasis, psoriatic arthritis, systemic

lupus erythematosus, steroid-resistant polymyositis or dermatomyositis, Wegener's

granulomatosis, polyarteritis nodosa, hormonal imbalances, and some forms of vasculitis.

Hazardous agents tend to exhibit side effects, however, that are harmful or toxic to the

subject. Many of these side effects occur when hazardous agents are administered orally, but

the oral form is generally the preferred method of delivery of these agents due to its ease of

use.

[0004] In addition to increased toxicity, variable and reduced bioavailability has been

observed for some hazardous agents, such as methotrexate, that are orally administered.

These limitations are particularly demonstrated when the oral dosing is escalated beyond 15

g per week. It has been suggested that with parenteral administration, such as by injection,

more predictable, reproducible and complete bioavailability along with better therapeutic

results could be achieved, particularly at higher dosages.

[0005] Only about 7% of the prescriptions for methotrexate written by rheumatologists

are for an injectable formulation. Reasons for prescribing methotrexate injections are usually

to improve bioavailability or to alleviate side effects. Physicians have expressed interest in

increasing the number of prescriptions for cytotoxic agent injections, and particularly

injections for home use and administration by a patient. This is generally not considered

feasible because it is not possible to ensure that patients can reliably and repeatably draw an

accurate dose from vials and correctly administer the product by subcutaneous (SC) injection,

especially with agents used to treat patients suffering from certain debilitating diseases.

Additionally, the toxicity of hazardous agents increases the risk that non-users of the

injections will come into contact with the cytotoxic agents in a home setting. Insufficient data

exists on the effect of low dose, chronic exposure to hazardous agents that are, or may be,



candidates for home use or self-injection. In the absence of such information, practice

guidelines direct one to assume a high degree risk for injectable hazardous agents such as

methotrexate, with the recommendation of formal directives and risk assessments, including

formal training and mitigation strategies, to minimize risk (see Oliver, S,, and Livermore, P.,

Administering subcutaneous methotrexate for inflammatory arthritis: RCN guidance for

nurses, 2004; Royal College of Nursing, Wyeth, Publication Code 002 269). Specific

directives include: preparation of syringes in dedicated pharmacies with aseptic preparation

areas; administration performed in specific locations and only by adequately trained

personnel; spillage kits located proximal to use areas; accounting for all who may be at risk in

the event of an accident; and audits to assess compliance and execution of risk mitigation

strategies. Because of the need for such directives, and thus the large number of precautions

that must be learned and followed in order to safely inject a hazardous agent, it is presently

thought that it is not practical for hazardous agents, and particularly methotrexate, to be self-

injected by a patient outside of a clinical setting or without the assistance of a health care

provider.

BRIEF SUMMARY OF THE INVENTION

[0006] In one aspect, the present invention provides a kit including at least one first

prefilled syringe, the first prefilled syringe includes a dose of a hazardous agent in a first

volume of a pharmaceutical composition comprising a pharmaceutically acceptable solvent,

wherein the dose of the hazardous agent is in a range of from about 7.5 mg to about 25 mg,

and wherein the first volume of the pharmaceutical composition in the first prefilled syringes

is substantially the same as a second volume of the pharmaceutical composition in a second

prefilled syringe containing the same hazardous agent, the second prefilled syringe being

from the same kit or a different kit.

[0007] In another aspect, the present invention provides a kit comprising at least one first

prefilled syringe, the first prefilled syringe including a dose of a hazardous agent in a first

volume of a pharmaceutical composition comprising a pharmaceutically acceptable solvent,

wherein the dose of the hazardous agent being in a range of from about 50 mg to about 100

mg, and wherein the first volume of the pharmaceutical composition in the first prefilled

syringe is substantially the same as a second volume of the pharmaceutical composition in a

second prefilled syringe containing the same hazardous agent, the second prefilled syringe

being included in the same kit.



[0008] In another aspect, the present invention provides a method of treating a patient

with a hazardous agent, the method comprising administering to the patient the hazardous

agent from the kit, the kit including at least one first prefilled syringe, the first prefilled

syringe including a dose of a hazardous agent in a first volume of a pharmaceutical

composition comprising a pharmaceutically acceptable solvent, wherein the dose of the

hazardous agent being in a range of from about 7.5 mg to about 25 mg, and wherein the first

volume of the pharmaceutical composition in the first prefilled syringe is substantially the

same as a second volume of the pharmaceutical composition in a second prefilled syringe

containing the same hazardous agent, the second prefilled syringe being from the same kit or

a different kit.

[0009] In another aspect, the present invention provides a method for treatment, the

method comprising: (a) selecting a dose level of a hazardous agent for subcutaneous

administration to a patient, wherein the selected dose level of the hazardous agent for

subcutaneous administration is equivalent to the oral dose of the hazardous agent, (b)

subcutaneously administering the hazardous agent to the patient at the selected dose level; (c)

evaluating the patient's response to the subcutaneously administered dose level of the

hazardous agent; and (d) changing or maintaining the selected dose level of the hazardous

agent on the basis of the patient's response in step (c).

DETAILED DESCRIPTION OF THE INVENTION

A. PREFILLED SYRINGES

[0010] In one aspect, the present invention provides a kit including at least one first

prefilled syringe and instruction for use. In one embodiment, the instruction for use includes a

prescription drug information. In some embodiments, the instruction for use includes one or

more information items selected from the group consisting of a physician name, a physician

telephone number, a pharmacy name, a pharmacy address, a pharmacy telephone number, a

medication name, a medication dosage, a frequency at which the medication is to be taken, a

manner in which the medication is to be taken, an ailment for which the medication is being

prescribed, a physical description of the medication, a marking on the medication, a preferred

range of dosages, the size of each unit of medication, a weight of each unit of medication, a

special warning, a special instruction, an expiration date of the medication, a proper storage

condition for the medication, a possible side effect of the medication, a recommendation to

avoid a side effect of the medication, drug interaction information, a Food and Drug



Administration (FDA) update, an FDA warning, recall information, Physician's Desk

Reference (PDR) information on the medication, a PDR update on the medication, and

existence of a generic form of the medication.

[0011] In one embodiment, the first prefiUed syringe includes a dose of an agent (e.g., a

hazardous agent) in a first volume of a pharmaceutical composition. In one embodiment, the

pharmaceutical composition includes a pharmaceutically acceptable solvent. In such an

embodiment, the first volume of the pharmaceutical composition in the first prefiUed syringe

is substantially the same as a second volume of the pharmaceutical composition in a second

prefiUed syringe containing the same hazardous agent. In one embodiment, "substantially the

same" means the volumes are within 0.1 ml of each other. In one embodiment, "substantially

the same" means the volumes are within 10% of each other. In one embodiment,

"substantially the same" means the volumes are within 15% of each other.

[0012] Maintaining the same volume of the pharmaceutical composition across different

concentrations of the same hazardous agent is important in treatment in general, but is

particularly important in hazardous agent dose titration, because, inter alia, the patient

habituates to the injected volume of the hazardous agent. Habituating to the injected volume

of the hazardous agent, reduces the patient's likelihood of experiencing injection site

reactions and/or other conditioned responses following subsequent injections of the

hazardous agent at the same volume.

[0013] In one embodiment, the second prefiUed syringe is included in the first kit and

thusly the first kit includes two or more pre-fiUed syringes. In one embodiment, the second

prefiUed syringe is included in a second kit, wherein the second kit includes at least one

prefiUed syringe, the at least one prefiUed syringe including the same hazardous agent in the

second volume of the pharmaceutical composition, and thusly the first kit includes one or

more pre-filled syringes.

[0014] Similarly, in some embodiments, two or more medical kits are provided. In one

embodiment, the first kit includes at least one first prefiUed syringe, the first prefiUed syringe

including a dose of a hazardous agent in a first volume of a pharmaceutical composition

comprising a pharmaceutically acceptable solvent; the second kit including at least one

second prefiUed syringe, the second prefiUed syringe including a dose of the hazardous agent

in a second volume of a pharmaceutical composition comprising a pharmaceutically

acceptable solvent, wherein the first volume of the pharmaceutical composition and the

second volume of the pharmaceutical agent are substantially the same. In one embodiment,

each of two or more kits include a dose of the hazardous agent in a range of from about 7.5



mg to about 25 mg. In another embodiment, each prefilled syringe includes 50 mg, 75 mg or

100 mg of the medicament.

[0015] In one embodiment, the hazardous agent is present in the pharmaceutical

composition in a concentration ranging from about 18.5 mg/ml to about 62.5 mg/ml. In one

embodiment, the dose of the hazardous agent is selected from the group consisting of about

7.5 mg, about 10 mg, about 12.5 mg, about 15 mg, about 17.5 mg, about 20 mg, about 22.5

mg, and about 25 mg. In one embodiment, the volume of the pharmaceutical composition is

selected from the group consisting of about 0.1 ml, about 0.2 ml, about 0.3 ml, about 0.32 ml,

and about 0.4 ml. In certain embodiments, the volume of fluid contained in the prefilled

syringe can be about 0.3 to 0.4 ml, 0.32 to 0.4 ml, about 0.1 to 0.5 ml or greater than 0.01 ml

but less than or equal to 1 ml,

[0016] In one embodiment, the dose of the hazardous agent comprises methotrexate. In

another embodiment, the hazardous agent comprises testosterone. In one embodiment, each

prefilled syringe is configured for subcutaneous administration of the hazardous agent.

[0017] In one exemplary embodiment, the kit of the present invention comprises a

pharmaceutical composition having a pharmaceutically acceptable solvent. In one

embodiment, the pharmaceutically acceptable solvent comprises water. In one embodiment,

the pharmaceutically acceptable solvent comprises ethanol. In one embodiment, the

pharmaceutically acceptable solvent comprises water and ethanol. In one embodiment, the

volume of the pharmaceutical composition ranges from about 0.1 ml to about 0.5 ml. In one

embodiment, the volume of the pharmaceutical composition is about 0.5 ml. In one

embodiment, the volume of the pharmaceutical composition is about 0.4 ml. In one

embodiment, the volume of the pharmaceutical composition is about 0.3 ml. In one

embodiment, the volume of the pharmaceutical composition is about 0.32 ml.

[0018] In one exemplary embodiment, the kit of the present invention comprises the

hazardous agent in a dose of about 7.5 mg. In one embodiment, the dose of the hazardous

agent is about 10 mg. In one embodiment, the dose of the hazardous agent is about 12.5 mg.

In one embodiment, wherein the dose of the hazardous agent is about 15 mg. In one

embodiment, the dose of the hazardous agent is about 17.5 mg. In one embodiment, the dose

of the hazardous agent is about 20 mg. In one embodiment, the dose of the hazardous agent is

about 22.5 mg. In one embodiment, the dose of the hazardous agent is about 25 mg. In one

embodiment, the dose of the hazardous agent is selected from the group consisting of 7.5 mg,

about 10 mg, about 12.5 mg, about 15 mg, about 17.5 mg, about 20 mg, about 22.5 mg, and



about 25 mg and the volume of the pharmaceutical composition is selected from the group

consisting of about 0.3 ml, about 0.32 ml, and about 0.4 ml.

[0019] In some exemplary embodiments of the kit of the present invention, each prefiUed

syringe is configured for use with an automatic injector (e.g., an autoinjector). In one

embodiment, the autoinjector in combination with each prefiUed syringe are designed to

allow a user to self-administer a pre-measured subcutaneous dose of the hazardous agent.

Examples of autoinjector devices suitable for use with the kits and methods of treatment in

accordance with the present invention include, but are not limited to, those disclosed in U.S.

Patent Application Publication No. 2012/0157965 entitled "Hazardous Agent Injection

System" (to Paul Wotton et. al, published June 21, 2012), which is incorporated by reference

herein in its entirety. Subcutaneous administration of the hazardous agent with these

autoinjectors may be carried out in accordance with the methods disclosed in the U.S. Patent

Application Publication No. 2012/0157965, or instructions typically supplied with the

autoinjectors.

[0020] In some embodiments, the present invention provides at least one kit configured

for hazardous agent dose titration, wherein the at least one kit includes one or more prefiUed

syringes, the one or more prefiUed syringes including substantially the same volume of a

pharmaceutical composition, wherein the pharmaceutical composition includes the same

hazardous agent. In one embodiment, the one or more prefiUed syringes include substantially

the same volume of the pharmaceutical composition but different concentration of the

hazardous agent. In one embodiment, the kit of the present invention includes 1, 2, 3, 4, 5, or

more prefiUed syringes.

B. AGENTS FOR USE

[0021] Agents which may be used with the kits and methods of the present invention

include those listed in the Physicians' Desk Reference (PDR®), 67th Edition (2013), and

include, without limitation, allergens, amebicides and trichomonacides, amino acid

preparations, analeptic agents, analgesics, analgesics/antacids, anesthetics, anorexics,

antacids, antihelmintics, antialcohol preparations, antiarthritics, antiasthma agents,

antibacterials and antiseptics, antibiotics, antiviral antibiotics, anticancer preparations,

anticholinergic drug inhibitors, anticoagulants, anticonvulsants, antidepressants, antidiabetic

agents, antidiarrheals, antidiuretics, antienuresis agents, antifibrinolytic agents, antifibrotics

(systemic), antiflatulents, antifungal agents, antigonadotropin, antihistamines,

antihyperammonia agents, anti-inflammatory agents, antimalarials, antimetabolites,



antimigraine preparations, antinauseants, antineoplastics, anti-obesity preparations,

antiparasitics, anti-parkinsonism drugs, antipruritics, antipyretics, antispasmodics and

antichloinergics, antitoxoplasmosis agents, antitussives, antivertigo agents, antiviral agents,

biologicals, bismuth preparations, bone metabolism regulators, bowel evacuants, bronchial

dilators, calcium preparations, cardiovascular preparations, central nervous system

stimulants, cerumenolytics, chelating agents, choleretics, cholesterol reducers and anti-

hyperlipemics, colonic content acidifiers, cough and cold preparations, decongestants,

expectorants and combinations, diuretics, emetics, enzymes and digestants, fertility agents,

fluorine preparations, galactokinetic agents, geriatrics, germicides, hematinics, hemorrhoidal

preparations, histamine H. receptor antagonists, hormones, hydrocholeretics, hyperglycemic

agents, hypnotics, immunosuppressives, laxatives, mucolytics, muscle relaxants, narcotic

antagonists, narcotic detoxification agents, ophthalmological osmotic dehydrating agents, otic

preparations, oxytocics, parashypatholytics, parathyroid preparations, pediculicides,

phosphorus preparations, premenstrual therapeutics, psychostimulants, quinidines,

radiopharmaceuticals, respiratory stimulants, salt substitutes, scabicides, sclerosing agents,

sedatives, sympatholytics, sympathomimetics, thrombolytics, thyroid preparations,

tranquilizers, tuberculosis preparations, uricosuric agents, urinary acidifiers, urinary

alkalinizing agents, urinary tract analgesic, urological irrigants, uterine contractants, vaginal

therapeutics and vitamins and each specific compound or composition listed under each of

the foregoing categories in the PDR®.

[0022] In some embodiments, suitable agent for use can be any medicament. In other

embodiments, the agent may be a hazardous agent. "Hazardous Agent(s)" as used herein

means any one or more medications that are toxic agents, cytotoxic agents and/or other

dangerous agents that may cause serious effects upon contact with a subject as well as highly

potent agents, agents that have profound physiological effects at low doses. Exemplary

hazardous agents include, without limitation, analgesics, anti-retroviral medicaments,

immunomodulating agents, IL-1 receptor antagonists, IL-2 alpha receptor antagonists, anti-

rejection compounds, hormonal agents, prostaglandins, sedatives, anticholinergic agents,

Parkinsons disease drugs, expensive agents, neuroleptic agents, tissue necrosis factor (TNF)

blockers, and other dangerous agents. Examples of hazardous agents suitable for use with the

kits and methods of treatment in accordance with the present invention include, but are not

limited to, those disclosed in U.S. Patent Application Publication No. 2012/0157965 entitled

"Hazardous Agent Injection System" (to Paul Wotton et. al, published June 21, 2012), which

is incorporated by reference herein in its entirety. Particular examples of cytotoxic agents



include, without limitation, 6-mercaptopurine, 6-thioinosinic acid, azathioprine,

chlorambucil, cyclophosphamide, cytophosphane, cytarabine, fluorouracil, melphalan,

methotrexate, uramustine, anti-cytokine biologicals, cell receptor antagonists, cell receptor

analogues, and derivatives thereof. Examples of highly potent agents include, without

limitation, steroids such as dexamethasone, progesterone, somatostatin, and analogues

thereof; biologically active peptides such as glucagon-like peptide- 1 agonists including

exenatide, parathyroid hormone including teriparatide; and anticholinergics such as

scopolamine. Examples of agents that have profound physiological effects at low doses

include, without limitation, antihypertensives and/or blood pressure down regulators.

Examples of analgesics include, without limitation, fentanyl, fentanyl citrate, morphine,

meperidine, and other opioids. Examples of immunomodulating agents include, without

limitation, adalimumab (anti-tissue necrosis factor monoclonal antibody or anti-TNF).

Examples of IL-1 receptor antagonists include, without limitation, anakinra. Examples of IL-

2 alpha receptor antagonists include, without limitation, daclizumab and basiliximab.

Examples of anti-rejection compounds include, without limitation, azathioprine,

cyclosporine, and tacrolimus. Examples of hormonal agents include, without limitation,

testosterone, estrogen, growth hormone, insulin, thyroid hormone, follicle stimulating

hormone (FSH), epinephrine/adrenaline, progesterone, parathyroid hormone, gonadotrophin

releasing hormone (GHRH), leutinizing hormone releasing hormone (LHRH), other

hormones such as those where contact with the hormone by members of the opposite sex can

lead to side effects, and derivatives thereof. Examples of prostaglandins include, without

limitation, gamma-linolenic acid, docosahexanoic acid, arachidonic acid and

eicosapentaenoic acid. Examples of sedatives include, without limitation, barbiturates such as

amobarbital, pentobarbital, secobarbital, and phenobarbitol; benzodiazepines such as

clonazepam, diazepam, estazolam, flunitrazepam, lorazepam, midazolam, nitrazepam,

oxazepam, triazolam, temazepam, chlordiazepoxide, and alprazolam; herbal sedatives such as

ashwagandha, duboisia hopwoodii, prosanthera striatiflora, kava (piper methysticum),

mandrake, valerian, and marijuana; non-benzodiazepine sedatives (a.k.a. "Z-drugs") such as

eszopiclone, zaleplon, Zolpidem, zopiclone; antihistamines such as diphenhydramine,

dimenhydrinate, doxylamine, and promethazine; and other sedatives such as chloral hydrate.

Examples of anticholinergic agents include, without limitation, dicyclomine, atropine,

ipratropium bromide, oxitropium bromide, and tiotropium. Examples of Parkinson's disease

drugs include, without limitation, levodopa, dopamine, carbidopa, benserazide, co-ceraldopa,

co-beneldopa, tolcapone, entacapone, bromocriptine, pergolide, pramipexole, ropinirole,



piribedil, cabergoline, apomorphine, and lisuride. Examples of expensive agents include,

without limitation, human growth hormone and erythropoietin. Examples of neuroleptic

agents includes, without limitation, antipsychotics; butyrophenones such as haloperidol and

droperidol; phenothiazines such as chlorpromazine, fluphenazine, perphenazine,

prochlorperazine, thioridazine, trifluoperazine, mesoridazine, periciazine, promazine,

trifiupromazine, levomepromazine, promethazine, and pimozide; thioxanthenes such as

chlorprothixene, clopenthixol, flupenthixol, thiothixene, and zuclopenthixol; atypical

antipsychotics such as clozapine, olanzapine, risperidone, quetiapine, ziprasidone,

amisulpride, asenapine, paliperidone, iloperidone, zotepine, and sertindole; and third

generation antipsychotics such as aripiprazole and bifeprunox. Examples of TNF blockers

includes, without limitation, etanercept.

[0023] In some embodiments, the hazardous agent can be selected from botulinum toxin,

injectable gold, 6-mercaptopurine, 6-thioinosinic acid, azathioprine, chlorambucil,

cyclophosphamide, cytophosphane, cytarabine, fluorouracil, melphalan, methotrexate,

uramustine, anti-cytokine biologicals, cell receptor antagonists, cell receptor analogues,

dexamethasone, progesterone, somatostatin, analogues of dexamethasone, analogues of

progesterone, analogues of somatostatin, teriparatide, scopolamine, antihypertensives, blood

pressure down regulators, fentanyl, fentanyl citrate, morphine, meperidine, other opioids,

adalimumab (anti-tissue necrosis factor monoclonal antibody or anti-TNF), anakinra,

daclizumab, basiliximab, azathioprine, cyclosporine, tacrolimus, testosterone, estrogen,

growth hormone, insulin, thyroid hormone, follicle stimulating hormone (FSH),

epinephrine/adrenaline, gamma-linolenic acid, docosahexanoic acid, arachidonic acid,

eicosapentaenoic acid, amobarbital, pentobarbital, secobarbital, phenobarbitol, clonazepam,

diazepam, estazolam, flunitrazepam, lorazepam, midazolam, nitrazepam, oxazepam,

triazolam, temazepam, chlordiazepoxide, alprazolam, ashwagandha, duboisia hopwoodii,

prosanthera striatiflora, kava (piper methysticum), mandrake, valerian, marijuana,

eszopiclone, zaleplon, Zolpidem, zopiclone, diphenhydramine, dimenhydrinate, doxylamine,

promethazine, chloral hydrate, dicyclomine, atropine, ipratropium bromide, oxitropium

bromide, tiotropium, levodopa, dopamine, carbidopa, benserazide, co-ceraldopa, co-

beneldopa, tolcapone, entacapone, bromocriptine, pergolide, pramipexole, ropinirole,

piribedil, cabergoline, apomorphine, lisuride, human growth hormone, erythropoietin,

haloperidol, droperidol, chlorpromazine, fluphenazine, perphenazine, prochlorperazine,

thioridazine, trifluoperazine, mesoridazine, periciazine, promazine, trifiupromazine,

levomepromazine, promethazine, pimozide, chlorprothixene, clopenthixol, flupenthixol,



thiothixene, zuclopenthixol, clozapine, olanzapine, risperidone, quetiapine, ziprasidone,

amisulpride, asenapine, paliperidone, iloperidone, zotepine, sertindole, aripiprazole,

bifeprunox, etanercept, derivatives of any of the foregoing, and combinations of any of the

foregoing.

C. METHODS OF USE

[0024] The initiation of treatment with a hazardous agent can be an important stage in the

management of a disease condition in a patient. The amount of hazardous agent administered

may require adjustment based on the patient response. Adverse events and clinical endpoints

may result in the requirement for dose alteration. As many patients are unable to achieve

certain clinical endpoints on an oral therapy alone and given the progressive nature of many

diseases, it can be advantageous to switch these patients, who are on an oral therapies, to

parenteral equivalents of the oral therapies in order for the patients to achieve desired clinical

endpoints. In practice, however, there are far fewer parenteral equivalents of oral therapies

than there are oral therapies.

Accordingly, for many physicians and patients the option of switching patients from

ineffective oral therapies to more effective parenteral equivalents is simply nonexistent.

[0025] Accordingly, in one aspect, the present invention provides a method for treatment

that includes treating a patient with an injectable subcutaneous dose of a hazardous agent

based on a known oral dose of the hazardous agent. In one embodiment, the method for

treatment includes (a) selecting a dose level of a hazardous agent for subcutaneous

administration to a patient, wherein the selected dose level of the hazardous agent for

subcutaneous administration is equivalent to the known oral dose of the hazardous agent. In

one embodiment, the method for treatment includes subcutaneously administering the

hazardous agent to the patient at the selected dose level. In one embodiment, the method for

treatment includes evaluating the patient's response to the subcutaneously administered dose

level of the hazardous agent. In one embodiment, the method for treatment includes changing

or maintaining the selected dose level of the hazardous agent on the basis of the patient's

response to the subcutaneously administered dose of the hazardous agent.

[0026] An exemplary method for determining an injectable subcutaneous dose of the

hazardous agent based on a known oral dose of a particular hazardous agent is disclosed in

U.S. Patent Application No. 61/713,197 entitled "Method Of Determining An Injected Dose

Based On A Known Oral Dose" (to Peter L. Sadowski et ah), which is incorporated herein by



reference in its entirety. In one embodiment, the oral dose of methotrexate to be converted to

an equivalent subcutaneous dose of methotrexate ranges from about 7.5 g to about 30 mg.

[0027] In one embodiment, the step of evaluating the patient's response to the

subcutaneously administered dose level of the hazardous agent includes monitoring or

measuring one or more clinical endpoints in the patient. In one embodiment, any suitable

potential clinical endpoint can be used to evaluate the patient's response to the

subcutaneously administered dose level of the hazardous agent. In one embodiment, the

clinical endpoint is one that might reasonably be predicted to occur as a result of the

subcutaneously administered dose level of the hazardous agent. In one embodiment, the

endpoint can be ordinal in nature, i.e. it is possible to rank order the outcomes from worst to

best. In one embodiment, the endpoint can be quantifiable in nature (for example, amenable

to a direct numeric measurement), but this is not a necessary condition for the practice of the

present invention.

[0028] Suitable clinical endpoints include, but are not limited, to blood pressure, blood

chemistries, fasting plasma glucose, forced expiratory volume, swollen joints, the reported

number of side effects a patient is experiencing each week, a survival time, patient's overall

survival time (OS), the disease free survival time (DFS), the probability that a treatment,

therapy or drug will be successful or effective, the probability of getting a specific disease,

the disease recurrence probability, the patient's disposition to having a heart attack or stroke,

or the patient's life expectancy. Those of skill in the art will recognize that many suitable

endpoints exist which may be measured in the practice of the present invention, and all such

endpoints are intended to be encompassed in the scope of the instant invention.

[0029] Once the desired clinical endpoint is achieved, treatment with the hazardous agent

does not necessarily cease. In one embodiment, administration of the selected dose level of

the hazardous agent for subcutaneous administration to a patient is continued as a

maintenance dose. In one embodiment, the method of treatment includes multiple clinical

endpoints. In one such embodiment, the method of treatment includes changing dose level of

the hazardous agent based on the patient's response to the subcutaneously administered dose

level of the hazardous agent. In one embodiment, changing dose level of the hazardous agent

comprises decreasing a current subcutaneous dose of the hazardous agent being used in the

treatment of the patient to a lower subcutaneous dose level of the hazardous agent. In one

embodiment, changing dose level of the hazardous agent comprises increasing a current

subcutaneous dose of the hazardous agent being used in the treatment of the patient to a

higher subcutaneous dose level of the hazardous agent.



[0030] In some exemplary embodiments, the method of treatment includes hazardous

agent dose titration, wherein the hazardous agent dose titration includes performing the steps

of: (i) evaluating the patient's response to the subcutaneously administered dose level of the

hazardous agent, and (ii) changing the selected dose level of the hazardous agent based on the

patient's response to subcutaneously administered dose level of the hazardous agent multiple

times during the course of treatment. In one embodiment of the hazardous agent dose

titration, evaluating the patient's response to the subcutaneously administered dose level of

the hazardous agent includes using one or more measurements for one or more clinical

endpoints to determine appropriate dose levels of the hazardous agent which can produce

improved clinical responses in patients while simultaneously minimizing the adverse side

effects the patients may experience. In one embodiment, the hazardous agent dose titration is

used to minimize adverse side effects which include, but are not limited to, weakness of the

face, arm and/or leg on one side of the body, numbness in the face, arm, and/or leg on one

side of the body, inability to understand spoken language, inability to speak or speak clearly,

inability to write, vertigo and/or gait imbalance, double vision and an unusually severe

headache.

[0031] In one embodiment of the hazardous agent dose titration, the dosage of the

hazardous agent or the frequency of subcutaneous administration of the hazardous agent, or

both, may be reduced, on the basis of the patient's response to a level at which a target

clinical endpoint is maintained or improved patient's condition is retained. In one

embodiment, the hazardous agent dose titration enables compliance with a regimen of

changing dosage of the hazardous agent over a period of time. In one embodiment of the

hazardous agent dose titration, the step of evaluating the patient's response includes

consideration of the patient's age, weight, and/or other factors specific to the patient. In one

embodiment, the hazardous agent dose titration is continued until a favorable balance

between a desired response in the patient and undesirable side effects is achieved. In one

embodiment, the hazardous agent dose titration method employs a constant volume of the

pharmaceutical composition across all dosages of the hazardous agent administered during

the course of a treatment. Maintaining a constant volume of the pharmaceutical composition

across all dosages of the hazardous agent helps comfort the patient because of habituation to

the same injection volume, which in turn improves patient medication adherence, making

dose escalation easier and more precise.

[0032] The method of treatment in accordance with the present invention, including the

titration technique therein, can be used in treating any of a number of diseases and/or



conditions. In one embodiment, the method of treatment is used in treating a disease

condition that includes, without limitation, cancer, AIDS, arthritis, diabetes, and

hypertension. In one embodiment, the method of treatment is used in treating an autoimmune

condition. In one embodiment, the method of treatment is used in treating an autoimmune

condition, wherein the autoimmune condition is selected from the group consisting of

multiple sclerosis, Type I diabetes mellitus, rheumatoid arthritis, lupus erythematosus,

psoriasis, Myasthenia Gravis, Graves' disease, Hashimoto's thyroiditis, Sjogren's syndrome,

ankylosing spondylitis, and inflammatory bowel disease. In one embodiment, the method of

treatment is used in treating rheumatoid arthritis, juvenile rheumatoid arthritis, psoriasis,

psoriatic arthritis, systemic lupus erythematosus, steroid-resistant polymyositis or

dermatomyositis, Wegener's granulomatosis, polyarteritis nodosa, and some forms of

vasculitis.

[0033] It will be appreciated by those skilled in the art that changes could be made to the

exemplary embodiments shown and described above without departing from the broad

inventive concept thereof. It is understood, therefore, that this invention is not limited to the

exemplary embodiments shown and described, but it is intended to cover modifications

within the spirit and scope of the present invention as defined by the claims.

[0034] It is to be understood that at least some of the figures and descriptions of the

invention have been simplified to focus on elements that are relevant for a clear

understanding of the invention, while eliminating, for purposes of clarity, other elements that

those of ordinary skill in the art will appreciate may also comprise a portion of the invention.

However, because such elements are well known in the art, and because they do not

necessarily facilitate a better understanding of the invention, a description of such elements is

not provided herein.

[0035] Further, to the extent that the method does not rely on the particular order of steps

set forth herein, the particular order of the steps should not be construed as limitation on the

claims. The claims directed to the method of the present invention should not be limited to

the performance of their steps in the order written, and one skilled in the art can readily

appreciate that the steps may be varied and still remain within the spirit and scope of the

present invention.

[0036] All references, including publications, patent applications, and patents, cited

herein are hereby incorporated by reference to the same extent as if each reference were

individually and specifically indicated to be incorporated by reference and were set forth in

its entirety herein.



CLAIMS

I/we claim:

1. A kit comprising at least one first prefilled syringe, the first prefilled syringe

including a dose of a hazardous agent in a first volume of a pharmaceutical composition

comprising a pharmaceutically acceptable solvent, wherein the dose of the hazardous agent

being in a range of from about 7.5 g to about 25 mg, and wherein the first volume of the

pharmaceutical composition in the first prefilled syringe is substantially the same as a second

volume of the pharmaceutical composition in a second prefilled syringe containing the same

hazardous agent, the second prefilled syringe being included in the same kit.

2. A first kit comprising at least one first prefilled syringe, the first prefilled syringe

including a dose of a hazardous agent in a first volume of a pharmaceutical composition

comprising a pharmaceutically acceptable solvent; and a second kit comprising at least one

first prefilled syringe, the first prefilled syringe of the second kit including a dose of a

hazardous agent in a second volume of a pharmaceutical composition comprising a

pharmaceutically acceptable solvent, wherein the dose of the hazardous agent being in a

range of from about 7.5 mg to about 25 mg, and wherein the first volume of the

pharmaceutical composition in the first prefilled syringe from the first kit is substantially the

same as the second volume of the pharmaceutical composition in the first prefilled syringe

from the second kit.

3. The kit according to claim 1, wherein the hazardous agent is present in the

pharmaceutical composition in a concentration ranging from about 18.5 mg/ml to about 62.5

mg/ml.

4. The kit according to claim 1, wherein the dose of the hazardous agent is selected from

the group consisting of 7.5 mg, 1 mg, 12.5 mg, 5 mg, 17.5 mg, 20 mg, 22.5 mg, and 25 mg.

5. The kit according to claim 1, wherein the volume of the pharmaceutical composition

is selected from the group consisting of 0.1 ml, 0.2 ml, 0.3 ml, 0.32 ml, and 0.4 ml.

6. The kit according to claim 1, wherein the dose of the hazardous agent comprises

methotrexate.

7 , The kit according to claim 1 configured for subcutaneous administration of the

hazardous agent.



8. The kit according to claim 1, wherein the pharmaceutically acceptable solvent

comprises water or ethanol.

9. The kit according to claim 1, wherein the pharmaceutically acceptable solvent

comprises ethanol.

10. The kit according to claim 1, wherein the volume of the pharmaceutical composition

ranges of from about 0.1 ml to about 0.5 ml.

. The kit according to claim , wherein the volume of the pharmaceutical composition

is about 0.4 ml.

12. The kit according to claim 1, wherein the volume of the pharmaceutical composition

is about 0.3 ml.

13. The kit according to claim 1, wherein the volume of the pharmaceutical composition

is about 0.32 ml.

14. The kit according to claim 1, wherein the dose of the

15. The kit according to claim 1, wherein the dose of the

16. The kit according to claim 1, wherein the dose of the

mg.

17. The kit according to claim 1, wherein the dose of the hazardous agent is about 15 mg.

18. The kit according to claim , wherein the dose of the hazardous agent is about 17.5

mg.

19. The kit according to claim 1, wherein the dose of the hazardous agent is about 20 mg.

20. The kit according to claim 1, wherein the dose of the hazardous agent is about 22.5

mg.

2 1. The kit according to claim 1, wherein the dose of the hazardous agent is about 25 mg.

22. The kit according to claim 1, wherein the dose of the hazardous agent is selected from

the group consisting of 7.5 mg, 10 mg, 12.5 mg, 15 mg, 17.5 mg, 20 mg, 22.5 mg, and 25 mg

and the volume of the pharmaceutical composition is selected from the group consisting of

about 0.3 ml, about 0.32 ml, and about 0.4 ml.

23. A method of treating a patient with a hazardous agent, the method comprising

administering the hazardous agent to the patient from a first kit comprising at least one first



prefilled syringe, the first prefilled syringe including a dose of a hazardous agent in a first

volume of a pharmaceutical composition comprising a pharmaceutically acceptable solvent,

wherein the dose of the hazardous agent being in a range of from about 7.5 mg to about 25

mg, and wherein the first volume of the pharmaceutical composition in the first prefilled

syringes is substantially the same as a second volume of the pharmaceutical composition in a

second prefilled syringe containing the same hazardous agent, the second prefilled syringe

being from the first kit or a second kit.

24. The method of claim 23, wherein the dose of the hazardous agent is changed over the

course of the treatment with the hazardous agent from an initial dose to at least one other

dose.

25. The method of claim 24, wherein changing the dose of the hazardous agent comprises

increasing the initial dose to the at least one other dose.

26. The method of claim 24, wherein changing the dose of the hazardous agent comprises

decreasing the initial dose to the at least one other dose.

27. The method according to claim 23, wherein the dose of the hazardous agent is

selected from the group consisting of 7.5 mg, 10 mg, 12.5 mg, 15 mg, 17.5 mg, 20 mg, 22.5

mg, and 25 mg.

28. The method according to claim 22, wherein the volume of the pharmaceutical

composition is selected from the group consisting of 0.1 ml, 0.2 ml, 0.3 ml, 0.32 ml, and 0.4

ml.

29. The method according to claim 23, wherein the dose of the hazardous agent comprises

methotrexate.

30. The method according to claim 23 configured for subcutaneous administration of the

hazardous agent, wherein the hazardous agent is selected from the group consisting of

methotrexate, analgesics, antiretroviral medicaments, immunomodulating agents, IL-1

receptor antagonists, IL-2 alpha receptor antagonists, anti-rejection compounds, hormonal

agents, prostaglandins, sedatives, anticholinergic agents, Parkinsons disease drugs, expensive

agents, neuroleptic agents, tissue necrosis factor (TNF) blockers, botulinum toxin, injectable

gold, 6-mercaptopurine, 6-thioinosinic acid, azathioprine, chlorambucil, cyclophosphamide,

cytophosphane, cytarabine, fluorouracil, melphalan, methotrexate, uramustine, anti-cytokine

biologicals, cell receptor antagonists, cell receptor analogues, dexamethasone, progesterone,

somatostatin, biologically active peptides such as teriparatide; anticholinergics such as



scopolamin, antihypertensives and/or blood pressure down regulators, fentanyl, fentanyl

citrate, morphine, meperidine, other opioids, adalimumab (anti-tissue necrosis factor

monoclonal antibody or anti-TNF), anakinra, daclizumab basiliximab, azathioprine,

cyclosporine, tacrolimus, testosterone, estrogen, growth hormone, insulin, thyroid hormone,

follicle stimulating hormone (FSH), epinephrine/adrenaline, progesterone, parathyroid

hormone, gonadotrophin releasing hormone (GHRH), leutinizing hormone releasing hormone

(LHRH), other hormones such as those where contact with the hormone by members of the

opposite sex can lead to side effects, derivatives thereof, of prostaglandins include, without

limitation, gamma-linolenic acid, docosahexanoic acid, arachidonic acid eicosapentaenoic

acid, barbiturates such as amobarbital, pentobarbital, secobarbital, phenobarbitol;

benzodiazepines such as clonazepam, diazepam, estazolam, flunitrazepam, lorazepam,

midazolam, nitrazepam, oxazepam, triazolam, temazepam, chlordiazepoxide, alprazolam;

herbal sedatives such as ashwagandha, duboisia hopwoodii, prosanthera striatiflora, kava

(piper methysticum), mandrake, valerian, marijuana; non-benzodiazepine sedatives (a.k.a.

"Z-drugs") such as eszopiclone, zaleplon, Zolpidem, zopiclone; antihistamines such as

diphenhydramine, dimenhydrinate, doxylamine, promethazine; other sedatives such as

chloral hydrate., of anticholinergic agents include, without limitation, dicyclomine, atropine,

ipratropium bromide, oxitropium bromide, tiotropium, levodopa, dopamine, carbidopa,

benserazide, co-ceraldopa, co-beneldopa, tolcapone, entacapone, bromocriptine, pergolide,

pramipexole, ropinirole, piribedil, cabergoline, apomorphine, lisuride, human growth

hormone erythropoietin., of neuroleptic agents includes, without limitation, antipsychotics;

butyrophenones such as haloperidol droperidol; phenothiazines such as chlorpromazine,

fluphenazine, perphenazine, prochlorperazine, thioridazine, trifluoperazine, mesoridazine,

periciazine, promazine, trifiupromazine, levomepromazine, promethazine, pimozide;

thioxanthenes such as chlorprothixene, clopenthixol, flupenthixol, thiothixene,

zuclopenthixol; atypical antipsychotics such as clozapine, olanzapine, risperidone, quetiapine,

ziprasidone, amisulpride, asenapine, paliperidone, iloperidone, zotepine, sertindole; third

generation antipsychotics such as aripiprazole bifeprunox, etanercept, botulinum toxin,

injectable gold, 6-mercaptopurine, 6-thioinosinic acid, azathioprine, chlorambucil,

cyclophosphamide, cytophosphane, cytarabine, fluorouracil, melphalan, methotrexate,

uramustine, anti-cytokine biologicals, cell receptor antagonists, cell receptor analogues,

dexamethasone, progesterone, somatostatin, analogues of dexamethasone, analogues of

progesterone, analogues of somatostatin, teriparatide, scopolamine, antihypertensives, blood

pressure down regulators, fentanyl, fentanyl citrate, morphine, meperidine, other opioids,



adalimumab (anti-tissue necrosis factor monoclonal antibody or anti-TNF), anakinra,

daclizumab, basiliximab, azathioprine, cyclosporine, tacrolimus, testosterone, estrogen,

growth hormone, insulin, thyroid hormone, follicle stimulating hormone (FSH),

epinephrine/adrenaline, gamma-linolenic acid, docosahexanoic acid, arachidonic acid,

eicosapentaenoic acid, amobarbital, pentobarbital, secobarbital, phenobarbitol, clonazepam,

diazepam, estazolam, flunitrazepam, lorazepam, midazolam, nitrazepam, oxazepam,

triazolam, temazepam, chlordiazepoxide, alprazolam, ashwagandha, duboisia hopwoodii,

prosanthera striatiflora, kava (piper methysticum), mandrake, valerian, marijuana,

eszopiclone, zaleplon, Zolpidem, zopiclone, diphenhydramine, dimenhydrinate, doxylamine,

promethazine, chloral hydrate, dicyclomine, atropine, ipratropium bromide, oxitropium

bromide, tiotropium, levodopa, dopamine, carbidopa, benserazide, co-ceraldopa, co-

beneldopa, tolcapone, entacapone, bromocriptine, pergolide, pramipexole, ropinirole,

piribedil, cabergoline, apomorphine, lisuride, human growth hormone, erythropoietin,

haloperidol, droperidol, chlorpromazine, fluphenazine, perphenazine, prochlorperazine,

thioridazine, trifluoperazine, mesoridazine, periciazine, promazine, triflupromazine,

levomepromazine, promethazine, pimozide, chlorprothixene, clopenthixol, flupenthixol,

thiothixene, zuclopenthixol, clozapine, olanzapine, risperidone, quetiapine, ziprasidone,

amisulpride, asenapine, paliperidone, iloperidone, zotepine, sertindole, aripiprazole,

bifeprunox, etanercept, derivatives of any of the foregoing, and combinations thereof.

31. The method according to claim 23, wherein the pharmaceutically acceptable solvent

comprises water or ethanol.

32. The method according to claim 23, wherein the pharmaceutically acceptable solvent

comprises ethanol.

33. The method according to claim 23, wherein the volume of the pharmaceutical

composition ranges of from about 0.1 ml to about 0.5 ml.

34. The method according to claim 23, wherein the volume of the pharmaceutical

composition is about 0.4 ml.

35. The method according to claim 23, wherein the volume of the pharmaceutical

composition is about 0.3 ml.

36. The method according to claim 23, wherein the volume of the pharmaceutical

composition is about 0.32 ml.



37. The method according to claim 23, wherein the dose of the hazardous agent is about

7.5 mg.

38. The method according to claim 23, wherein the dose of the hazardous agent is about

0 mg.

39. The method according to claim 23, wherein the dose of the hazardous agent is about

12.5 mg.

40. The method according to claim 23, wherein the dose of the hazardous agent is about

15 mg.

4 1. The method according to claim 23, wherein the dose of the hazardous agent is about

17.5 mg.

42. The method according to claim 23, wherein the dose of the hazardous agent is about

20 mg.

43. The method according to claim 23, wherein the dose of the hazardous agent is about

22.5 mg.

44. The method according to claim 23, wherein the dose of the hazardous agent is about

25 mg.

45. The method according to claim 23, wherein the dose of the hazardous agent is

selected from the group consisting of 7.5 mg, 10 mg, 12.5 mg, 15 mg, 17.5 mg, 20 mg, 22.5

mg, and 25 mg and the volume of the pharmaceutical composition is selected from the group

consisting of about 0.3 ml, about 0.32 ml, and about 0.4 ml.

46. A method for treatment, the method comprising:

(a) selecting a dose level of a hazardous agent for subcutaneous administration to

a patient, wherein the selected dose level of the hazardous agent for subcutaneous

administration is equivalent to the oral dose of the hazardous agent,

(b) subcutaneously administering the hazardous agent to the patient at the selected

dose level;

(c) evaluating the patient's response to the subcutaneously administered dose

level of the hazardous agent; and

(d) changing or maintaining the selected dose level of the hazardous agent on the

basis of the patient's response in step (c).



47. The method of claim 46, wherein the step of selecting the dose level of the hazardous

agent comprises converting the oral dose of the hazardous agent to an equivalent

subcutaneous dose of the hazardous agent by multiplying the oral dose of the hazardous agent

by 0.6101 and adding 2.9274 to the multiplication product, thereby converting the oral dose

of the hazardous agent to an equivalent subcutaneous dose of the hazardous agent.

48. The method of claim 46, wherein the oral dose of the hazardous agent ranges from

about 7.5 mg to about 30 mg.

49. The method of claim 46, wherein selected dose of the hazardous agent ranges from

about 7.5 mg to about 2 1 mg.

50. The method of claim 46, wherein the oral dose of the hazardous agent and selected

dose of the hazardous agent for subcutaneous administration are selected from the group

consisting of an oral dose of 7.5 mg and a selected administrable dose of 7.5 mg, an oral dose

of 10 mg and a selected administrable dose of 10 mg, an oral dose of 12.5 mg and a selected

administrable dose of 10 mg, an oral dose of 5 mg and a selected administrable dose of 0

mg, an oral dose of 17.5 mg and a selected administrable dose of 1 mg, an oral dose of 20

mg and a selected administrable dose of 15 mg, an oral dose of 22.5 mg and a selected

administrable dose of 15 mg, an oral dose of 25 mg and a selected administrable dose of 20

mg, an oral dose of 27.5 mg and a selected administrable dose of 20 mg, and an oral dose of

30 mg and a selected administrable dose of 20 mg.

51. The method of claim 46, wherein the selected dose level of the hazardous agent being

in a first volume of a pharmaceutical composition and the changed dose level of the

hazardous agent being in a second volume of a pharmaceutical composition.

52. The method of claim 51, wherein the first volume of the pharmaceutical composition

and the second volume of a pharmaceutical composition are substantially the same.

53. The method of claim 46, wherein if the subject's response therapeutic is adequate,

treatment with the hazardous agent at the selected dose level is continued as needed or until a

desired clinical endpoint in the patient is achieved.

54. The method of claim 46, further comprising performing steps (c) and (d) multiple

times during the course of that treatment as needed or until a desired clinical endpoint is

achieved by the patient.



55. The method of claim 46, wherein if the patient's clinical response therapeutic is

inadequate at the selected dose level and initial dosing regimen of the hazardous agent, then

the method further comprises escalating or deescalating the dose level of the hazardous agent

until a desired response therapeutic in the patient is achieved.

56. A kit comprising at least one first prefilled syringe, the first prefilled syringe

including a dose of a hazardous agent in a first volume of a pharmaceutical composition

comprising a pharmaceutically acceptable solvent, wherein the dose of the hazardous agent

being in a range of from about 50 mg to about 100 mg, and wherein the first volume of the

pharmaceutical composition in the first prefilled syringe is substantially the same as a second

volume of the pharmaceutical composition in a second prefilled syringe containing the same

hazardous agent, the second prefilled syringe being included in the same kit.

57. The kit of claim 56, wherein the dose of the hazardous agent is a range from about 50

mg to about 75 mg.

58. The kit of claim 56, wherein the dose of the hazardous agent is a range from about 75

mg to about 100 mg.

59. The kit of claim 56, wherein the dose of the hazardous agent is about 50 mg.

60. The kit of claim 56, wherein the dose of the hazardous agent is about 75 mg.

6 1. The kit of claim 56, wherein the dose of the hazardous agent is about 100 mg.

62. The kit of claim 56, wherein the hazardous agent comprises testosterone.
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