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[0172] The term “powder” means a composition that con-
sists of finely dispersed solid particles that are free flowing
and capable of being readily dispersed in an inhalation device
and subsequently inhaled by a subject so that the particles
reach the lungs to permit penetration into the alveoli. Thus,
the powder is said to be “respirable.”” Preferably the average
particle size is less than about 10 pm in diameter preferably
with a relatively uniform spheroidal shape distribution. More
preferably the diameter is less than about 7.5 pm and most
preferably less than about 5.0 pm. Usually the particle size
distribution is between about 0.1 um and about 5 um in
diameter, particularly about 0.3 um to about 5 um.

[0173] The term “dry” means that the composition has a
moisture content below about 10% by weight (% w) water,
usually below about 5% w and preferably less it than about
3% w. A dry composition can be such that the particles are
readily dispersible in an inhalation device to form an aerosol.
[0174] Thetypes of pharmaceutical excipients that are use-
ful as carrier include stabilizers such as human serum albumin
(HSA), bulking agents such as carbohydrates, amino acids
and polypeptides; pH adjusters or buffers; salts such as
sodium chloride; and the like. These carriers may be in a
crystalline or amorphous form or may be a mixture of the two.
[0175] Suitable pH adjusters or buffers include organic
salts prepared from organic acids and bases, such as sodium
citrate, sodium ascorbate, and the like; sodium citrate is pre-
ferred. Pulmonary administration of a micellar single
stranded oligonucleotide formulation may be achieved
through metered dose spray devices with propellants such as
tetrafluoroethane, heptafluoroethane, dimethylfluoropro-
pane, tetrafluoropropane, butane, isobutane, dimethyl ether
and other non-CFC and CFC propellants.

[0176] Exemplary devices include devices which are intro-
duced into the vasculature, e.g., devices inserted into the
lumen of a vascular tissue, or which devices themselves form
a part of the vasculature, including stents, catheters, heart
valves, and other vascular devices. These devices, e.g., cath-
eters or stents, can be placed in the vasculature of the lung,
heart, or leg.

[0177] Other devices include non-vascular devices, e.g.,
devices implanted in the peritoneum, or in organ or glandular
tissue, e.g., artificial organs. The device can release a thera-
peutic substance in addition to a single stranded oligonucle-
otide, e.g., a device can release insulin.

[0178] Inoneembodiment, unit doses or measured doses of
a composition that includes single stranded oligonucleotide
are dispensed by an implanted device. The device can include
a sensor that monitors a parameter within a subject. For
example, the device can include pump, e.g., and, optionally,
associated electronics.

[0179] Tissue, e.g., cells or organs can be treated with a
single stranded oligonucleotide, ex vivo and then adminis-
tered or implanted in a subject. The tissue can be autologous,
allogeneic, or xenogeneic tissue. E.g., tissue can be treated to
reduce graft v. host disease. In other embodiments, the tissue
is allogeneic and the tissue is treated to treat a disorder char-
acterized by unwanted gene expression in that tissue. E.g.,
tissue, e.g., hematopoietic cells, e.g., bone marrow hemato-
poietic cells, can be treated to inhibit unwanted cell prolifera-
tion. Introduction of treated tissue, whether autologous or
transplant, can be combined with other therapies. In some
implementations, the single stranded oligonucleotide treated
cells are insulated from other cells, e.g., by a semi-permeable
porous barrier that prevents the cells from leaving the
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implant, but enables molecules from the body to reach the
cells and molecules produced by the cells to enter the body. In
one embodiment, the porous barrier is formed from alginate.
[0180] Inoneembodiment,acontraceptive deviceis coated
with or contains a single stranded oligonucleotide. Exem-
plary devices include condoms, diaphragms, IUD (implant-
able uterine devices, sponges, vaginal sheaths, and birth con-
trol devices.

Dosage

[0181] In one aspect, the invention features a method of
administering a single stranded oligonucleotide (e.g., as a
compound or as a component of a composition) to a subject
(e.g., a human subject). In one embodiment, the unit dose is
between about 10 mg and 25 mg per kg of bodyweight. In one
embodiment, the unit dose is between about 1 mg and 100 mg
per kg of bodyweight. In one embodiment, the unit dose is
between about 0.1 mg and 500 mg per kg of bodyweight. In
some embodiments, the unit dose is more than 0.001, 0.005,
0.01, 0.05,0.1, 0.5, 1, 2, 5, 10, 25, 50 or 100 mg per kg of
bodyweight.

[0182] The defined amount can be an amount effective to
treat or prevent a disease or disorder, e.g., a disease or disorder
associated with the UTRN. The unit dose, for example, can be
administered by injection (e.g., intravenous or intramuscu-
lar), an inhaled dose, or a topical application.

[0183] Insomeembodiments, the unit dose is administered
daily. In some embodiments, less frequently than once a day,
e.g., lessthanevery 2, 4, 8 or 30 days. In another embodiment,
the unit dose is not administered with a frequency (e.g., not a
regular frequency). For example, the unit dose may be admin-
istered a single time. In some embodiments, the unit dose is
administered more than once a day, e.g., once an hour, two
hours, four hours, eight hours, twelve hours, etc.

[0184] In one embodiment, a subject is administered an
initial dose and one or more maintenance doses of a single
stranded oligonucleotide. The maintenance dose or doses are
generally lower than the initial dose, e.g., one-halfless of the
initial dose. A maintenance regimen can include treating the
subject with a dose or doses ranging from 0.0001 to 100
mg/kg of body weight per day, e.g., 100, 10, 1, 0.1, 0.01,
0.001, or 0.0001 mg per kg of bodyweight per day. The
maintenance doses may be administered no more than once
every 1,5, 10, or 30 days. Further, the treatment regimen may
last for a period of time which will vary depending upon the
nature of the particular disease, its severity and the overall
condition of the patient. In some embodiments the dosage
may be delivered no more than once per day, e.g., no more
than once per 24, 36, 48, or more hours, e.g., no more than
once for every 5 or 8 days. Following treatment, the patient
can be monitored for changes in his condition and for alle-
viation of the symptoms of the disease state. The dosage of the
oligonucleotide may either be increased in the event the
patient does not respond significantly to current dosage lev-
els, or the dose may be decreased if an alleviation of the
symptoms of the disease state is observed, if the disease state
has been ablated, or if undesired side-effects are observed.
[0185] The effective dose can be administered in a single
dose or in two or more doses, as desired or considered appro-
priate under the specific circumstances. If desired to facilitate
repeated or frequent infusions, implantation of a delivery
device, e.g., a pump, semi-permanent stent (e.g., intravenous,
intraperitoneal, intracisternal or intracapsular), or reservoir
may be advisable.



