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IMPLANTABLE DEVICE AND METHODS

FOR DELIVERING DRUGS AND OTHER

SUBSTANCES TO TREAT SINUSITIS AND
OTHER DISORDERS

FIELD OF THE INVENTION

The present invention relates generally to medical devices
and methods and more particularly to substance delivering
implants and methods for treating a broad range of disorders
including but not limited to sinusitis and other ear, nose and
throat disorders.

BACKGROUND

The paranasal sinuses are cavities formed within the
bones of the face. The paranasal sinuses include frontal
sinuses, ethmoid sinuses, sphenoidal sinuses and maxillary
sinuses. The paranasal sinuses are lined with mucous-pro-
ducing epithelial tissue. Normally, mucous produced by the
linings of the paranasal sinuses slowly drains out of each
sinus through an opening known as an ostium, and into the
nasopharnyx. Disorders that interfere with drainage of
mucous (e.g., occlusion of the sinus ostia) can result in a
reduced ability of the paranasal sinuses to function normally.
This results in mucosal congestion within the paranasal
sinuses. Such mucosal congestion of the sinuses can cause
damage to the epithelium that lines the sinus with subse-
quent decreased oxygen tension and microbial growth (e.g.,
a sinus infection).

The nasal turbinates are three (or sometimes four) bony
processes that extend inwardly from the lateral walls of the
nose and are covered with mucosal tissue. These turbinates
serve to increase the interior surface area of the nose and to
impart warmth and moisture to air that is inhaled through the
nose. The mucosal tissue that covers the turbinates is
capable of becoming engorged with blood and swelling or
becoming substantially devoid of blood and shrinking, in
response to changes in physiologic or environmental con-
ditions. The curved edge of each turbinate defines a pas-
sageway known as a meatus. For example, the inferior
meatus is a passageway that passes beneath the inferior
turbinate. Ducts, known as the nasolacrimal ducts, drain
tears from the eyes into the nose through openings located
within the inferior meatus. The middle meatus is a passage-
way that extends inferior to the middle turbinate. The middle
meatus contains the semilunar hiatus, with openings or ostia
leading into the maxillary, frontal, and anterior ethmoid
sinuses. The superior meatus is located between the superior
and medial turbinates.

Nasal polyps are benign masses that grow from the lining
of the nose or paranasal sinuses. Nasal polyps often result
from chronic allergic rhinitis or other chronic inflammation
of the nasal mucosa. Nasal polyps are also common in
children who suffer from cystic fibrosis. In cases where nasal
polyps develop to a point where they obstruct normal
drainage from the paranasal sinuses, they can cause sinusitis.

The term “sinusitis” refers generally to any inflammation
or infection of the paranasal sinuses. Sinusitis can be caused
by bacteria, viruses, fungi (molds), allergies or combinations
thereof.

Various drugs have been used to treat sinusitis, including
systemic antibiotics. Intranasal corticosteroid sprays and
intranasal decongestant sprays and drops have also been
used. However, the use of intranasal sprays and drops by
most patients does not result in the drug actually entering the
affected intranasal sinuses. Rather, such sprays and drops

20

25

30

35

40

45

50

55

60

65

2

typically contact only tissues located within the nasal cavity.
The introduction of drugs directly into the sinuses has been
proposed by others, but has not become a widely used
treatment technique.

For example, U.S. Patent Application Publication 2004/
0116958A1 (Gopferich et al.) describes a tubular sheath or
“spacer” formed of biodegradable or non-biodegradable
polymer that, prior to insertion in the patient’s body, is
loaded with a controlled amount of an active substance, such
as a corticosteroid or anti-proliferative agent. Surgery is
performed to create a fenestration in a frontal sinus and the
sheath is inserted into such fenestration. Thereafter, the
sheath which has been preloaded with the active substance
is inserted into the surgically created fenestration where it a)
deters closure of the surgically created fenestration, b)
serves as a conduit to facilitate drainage from the sinus and
d) delivers the active substance. The sheath of U.S. Patent
Application Publication 2004/0116958A1 (Gopferich et al.)
remains substantially in a single configuration (i.e., it does
not transition between a collapsed configuration and an
expanded configuration) although it may be coated with a
material that swells when in contact with mucous or body
fluid. In some embodiments, the sheath is formed of multiple
layers of polymeric material, one or more of which is/are
loaded with the active substance and one or more of which
is/are free of the active substance. In other embodiments, the
sheath has a “hollow body” which forms a reservoir system
wherein the active substance is contained and a membrane
which controls the release of the active substance from the
reservoir. In some embodiments, the sheath may be
anchored by causing the end of the sheath that extends into
the sinus to swell or otherwise enlarge.

Also, Min, Yang-Gi, et al., Mucociliary Activity and
Histopathology of Sinus Mucosa in Experimental Maxilary
Sinusitis: A Comparison of Systemic Administration of Anti-
biotic and Antibiotic Delivery by Polylactic Acid Polymer,
Laryngoscope, 105:835-842 (August 1995) describes
experiments wherein experimental sinusitis was induced in
three groups of rabbits by “pasting” the natural sinus ostia,
forming an incision and small bore hole made in the anterior
wall of the sinus, introducing pathogenic microbes through
the bore hole and then closing the incision. Five days after
introduction of the pathogenic microbes, the natural sinus
ostia were reopened and the rabbits were divided into three
(3) groups. Group 1 (control) received no treatment. Group
2 received repeated intramuscular injections of ampicillin.
In the animals of Group 3, 1.5 cmxl1.5 cm sheets of
polylactic acid polymer (PLA) film containing ampicillin
(0.326 mg/sheet) were rolled up and inserted through the
natural ostia into the infected sinuses. Thereafter, measure-
ments of mucocilliary transport speed were made and the
tissues lining the affected sinuses were examined histopatho-
logically. The authors concluded that the therapeutic effect
observed in the animals that had received intrasinus implants
of PLA/Ampicillin film (Group 3) was significantly better
that that observed in the untreated control animals (Group 1)
or those that has received repeated intramuscular doses of
ampicillin (Group 2).

U.S. Pat. No. 3,948,254 (Zaffaroni) describes implantable
drug delivery devices comprising a drug reservoir sur-
rounded by a microporous wall. The reservoir may be
formed of a solid drug carrier that is permeable to passage
of'the drug. The rate of passage of the drug through the wall
may be slower than the rate at which the drug passes through
the solid drug carrier that forms the reservoir. U.S. Pat. No.
3,948,254 (Zaffaroni) describes a number of applications for
the implantable drug delivery devices including placement













































