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Note: PRECLUDE® Dura Substitute is not indicated for repair of

tethered cord syndrome.

reported in six cases (1.4%), but none of these were related to the
ePTFE membrane.18 There were no episodes of CSF rhinorrhea or
other complications. In cases of reoperation, no adhesions were
found, and the ePTFE membranes could be easily removed from the
surface of the neural tissue without damage. The studies concluded
that ePTFE membrane is a safe and effective synthetic
dura1,6,7,8,11,13,16,18,21,23,24,28 without the complications observed with
other synthetic and biological materials.3,10,19,22 The use of
PRECLUDE® Dura Substitute will obviate the immunogenicity and
disease-transmission concerns of dural grafts derived from animal
or human tissue.2,4,9,12,14,15,17,25

Suture Compatibility

With its three-layer construction incorporating an elastomeric fluo-
ropolymer sealing layer, the Second Generation PRECLUDE® Dura
Substitute is compatible with any non-absorbable suture with a
non-cutting needle such as a taper or piercing point. The GORE-TEX®

Suture is an ideal suture for duraplasty due to its excellent handling
characteristics and documented excellent biocompatibility.

The PRECLUDE® Dura Substitute should be sutured in place using a
tension-free technique. This can be achieved by appropriately sizing
the membrane to slightly overlap the dural defect and putting mini-
mal tension on the sutures. Avoid unnecessary needle punctures in
the material.

Sterilization/Resterilization

PRECLUDE® Dura Substitute is supplied sterile and requires no
soaking or rinsing prior to use. Provided that the integrity of the
package is not compromised in any way, the package will serve as
an effective sterile barrier until the “Use By” (expiration) date 
printed on the box. There is no expiration date for the product
function or characteristics.

Clean, unused, and undamaged portions of the PRECLUDE® Dura
Substitute may be resterilized up to three times, using steam or
ethylene oxide gas techniques, without compromising its mechani-
cal or structural quality. Do not resterilize the PRECLUDE® Dura
Substitute in the original packaging materials. The PRECLUDE® Dura
Substitute must be repackaged in material appropriate for steriliza-
tion. Sterility of repackaged product is the responsibility of the
health care institution.

Do not expose the PRECLUDE® Dura Substitute to temperatures
greater than 482°F (250°C). Do not resterilize the PRECLUDE® Dura
Substitute using radiation.
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CONTRAINDICATIONS: Not for reconstruction of cardiovascular defects. Use of this product in applications other

than those indicated has the potential for serious complications, such as suture pullout or failure of the repair

(aneurysm formation). WARNINGS: Strict aseptic techniques should be followed. If an infection develops, it

should be treated aggressively. An unresolved infection may require removal of the material. A watertight seal of

the duraplasty is essential to minimize cerebrospinal fluid leakage. ADVERSE REACTIONS: Possible adverse reac-
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Indications/Contraindications

PRECLUDE® Dura Substitute is indicated for use as a temporary or
permanent prosthesis for repair of dura mater during neurosurgery.
It is contraindicated for cardiovascular defects.

Description

The Second Generation PRECLUDE® Dura Substitute combines the
proven performance of inert expanded polytetrafluoroethylene
(ePTFE) with a comparably inert elastomeric fluoropolymer in a
three-layer construct. The outer ePTFE layers have a node and fibril
microstructure with an average porosity of less than one micron.
This porosity provides excellent conformability and handling while
minimizing fibrous tissue ingrowth. The elastomeric layer facilitates
a watertight seal at the suture line. Supplied as a 0.3 mm thick
membrane, PRECLUDE® Dura Substitute serves as a watertight, full
thickness dural graft which minimizes tissue attachment between
the neural structures and other tissues.

Bioinert

Gore has conducted physiochemical and in vitro studies of ePTFE
membranes to ensure the absence of significant amounts of phar-
macologically active leachants and the absence of any adverse bio-
logical effects. Results have shown that the material is not systemi-
cally toxic, carcinogenic, or mutagenic. The material was also found
to be non-pyrogenic, non-hemolytic, non-irritating, non-sensitizing,
and free of contaminants or heavy metals.

Independent experimental studies have confirmed the excellent
biocompatibility of PRECLUDE® Dura Substitute repeatedly demon-
strating that the material elicits minimal foreign-body reaction.5,20,26

Neither inflammatory cellular reactions nor capillary proliferation
are present in adjacent tissue. Histological analysis of explanted
PRECLUDE® Dura Substitute has revealed the formation of a thin
encapsulating neomembrane about two cell layers thick and com-
posed mainly of fibroblasts which seal the dural defect. 

A scanning electron micrograph of PRECLUDE® Dura Substitute,
2000x magnification.

Transmission electron micrograph of the PRECLUDE® Dura
Substitute/tissue interface. The PRECLUDE® ePTFE material is elec-
tron lucent and appears as brilliant, white, irregular nodes and fib-
rils in the lower half of the micrograph. Portions of four fibroblasts
can be seen within an organized fibrocollagenous stroma approxi-
mately four microns from the PRECLUDE® Dura Substitute surface.
The tight internodal structure prevents penetration by the adjacent
fibroblasts (and other mesenchymal cells) and thus minimizes
dense fibrous ingrowth and subsequent adhesion formation.
Implant duration of three years; original plate 4000x magnification;
uranyl acetate and lead citrate.

PRECLUDE® Dura Substitute (S) implanted on the cerebral cortex (CC)
of a New Zealand White rabbit. The implanted material is surround-
ed by a thin, bland fibrous tissue, about two cell layers thick. The
underlying cortex appears unremarkable, with no reactive astroglio-
sis or inflammation. H&E stain, 50x magnification. Four-week
explant.

No Risk of Infectious Disease Transmission

In 1997, the World Health Organization issued a press release25

regarding spongiform encephalopathies that recommended cadav-
eric dura mater grafts no longer be used and, “Whenever possible,
cattle (bovine) sources should be avoided for the preparation of
medicinal products and devices.” This clearly has implications for
the use of cadaveric and bovine-derived grafts in duraplasty.
Because it is a synthetic biomaterial, PRECLUDE® Dura Substitute
does not have the inherent disease-transmission risk of biological
materials. The biological safety of Gore’s ePTFE has been demon-
strated in more than six million procedures since 1975. 

Minimal Tissue Attachment

Independent experimental and clinical studies have proven that
the tight microstructure of the ePTFE surface of PRECLUDE® Dura
Substitute is effective at minimizing tissue attachment.1,5,8,16,20,23,24,26,28

With an average porosity of less than one micron, the microstruc-
ture prevents penetration by fibroblasts and other mesenchymal
cells and thus minimizes dense fibrous ingrowth. 

In a canine spinal dura reconstruction model, PRECLUDE® Dura
Substitute was compared to glutaraldehyde fixed bovine pericardi-
um and a polyester-urethane membrane. Following laminectomies
at T-12, L1, and L3, dural defects 1 cm long were created, a dural
patch was placed subdurally, and the dura was closed over the
patch material. After 90 days, the specimens were retrieved and
analyzed grossly and histologically. At time of retrieval, the vertebra
was opened and the spinal cord examined. There was a dense
fibrous adhesion at the site of the polyester-urethane material and
a dense fibrofatty adhesion at the site of the glutaraldehyde-fixed
bovine pericardium. These dense adhesions obscured the patch
material completely. In comparison, there was minimal tissue
attachment to the PRECLUDE® Dura Substitute site which is clearly
visible in the gross photograph. Histological analysis revealed
extensive scarring and tethering associated with the polyester-ure-
thane and bovine pericardium materials with extensive cellular infil-
tration and inflammation. Minimal scarring and tethering was asso-
ciated with the PRECLUDE® Dura Substitute.*

There is extensive cellular infiltration with inflammation causing the
delamination of the collagen fibers (arrow) of the bovine pericardi-
um material (BC). Extensive scar invades the thickened, overlying
dura (D) and is continuous with the inflammation and delaminated
collagen. There is extensive tethering of the spinal cord. Milligan’s
Trichrome, 2.5x magnification, 90-day explant.

The PRECLUDE® Dura Substitute (PDS) is clearly visible under the
normal-appearing dura (D). There is no cellular infiltration into the
material.  There is no inflammation and only a thin encapsulating
neomembrane between the material and the spinal cord. Milligan’s
Trichrome, 2.5x magnification, 90-day explant.

Canine spinal cord showing dense fibrous adhesions to a dural
defect repaired with a polyester-urethane dural graft (site a), mini-
mal tissue attachment to dural defect repaired with PRECLUDE® Dura
Substitute (site b), and dense fibrofatty adhesions to a dural defect
repaired with bovine pericardium (site c). Ninety-day explant.

There is extensive cellular infiltration into the polyester-urethane
(PU) material which can be seen beneath the thickened dura (D).
The dural scar (arrow) continues into the material forming a firmly
adherent adhesion to the spinal cord. There is an inflammatory cel-
lular response with tethering of the pia. Milligan’s Trichrome, 2.5x
magnification, 90-day explant.

Clear Plane of Dissection

After three to four months in vivo, the PRECLUDE® Dura Substitute
becomes translucent.28 This occurs through a wetting process in
which the air molecules within the ePTFE structure diffuse into the
surrounding aqueous environment. As body fluid displaces the
gas molecules, the material becomes translucent because of the
similar index of refraction of the fluid and the ePTFE. This is advan-
tageous in cases requiring reoperation since it allows visualization
of the underlying neural structures. The wetting process in no way
compromises the watertight character of the membrane.

Watertight

PRECLUDE® Dura Substitute is a watertight membrane which uses
ePTFE technology similar to GORE-TEX® fabric. Because it is an
inert, non-absorbable material, the membrane will maintain its
watertight character for the duration of its implantation. The
Second Generation PRECLUDE® Dura Substitute now incorporates
an elastomeric fluoropolymer sealing layer that greatly facilitates
a watertight closure by sealing tightly against the suture.

Clinical Evidence

The initial use of ePTFE membranes for dural replacement
occurred in Japan in the early 1980’s. At that time, the 0.1 mm
thick GORE-TEX® Surgical Membrane was found to be quite effec-
tive at preventing meningocerebral adhesions.6 With this initial
clinical success, further manufacturing and product refinements
were made to produce PRECLUDE® Dura Substitute specifically
tailored for dura repair applications.

In a series of independent clinical evaluations, Gore ePTFE mem-
branes were used as a synthetic dural substitute in 429 patients
undergoing neurosurgery for cranial and spinal dura repair.
Fourteen patients (3.3%) experienced a temporary postoperative
subcutaneous or epidural CSF leak. Ten of these were with first
generation membrane. Four were reported with the Second
Generation PRECLUDE® Dura Substitute but the leakage was not
attributed to the membrane. In three cases resolution was
achieved within two weeks of shunt placement. Infection was

Preoperative CT scan of patient presenting with parieto-temporal
meningioma.

Twenty-month postoperative CT scan demonstrating a fully resected
tumor. The thin white line adjacent to the surgical entry point is the
PRECLUDE ® Dura Substitute.

Scanning electron micrograph reveals how the elastomeric inner
layer of the PRECLUDE ® Dura Substitute seals a hole made by
passing a suture needle completely through the material. 
200x magnification.

Reoperation for a recurrent meningioma in the left occipital region
of a 73-year-old male 20 months postoperative. The PRECLUDE ®

Dura Substitute has become translucent allowing visualization of
the underlying neural structures. The white areas are where the
membrane has not yet wet out. There is little or no tissue attach-
ment to the surface of the membrane.
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Indications/Contraindications

PRECLUDE® Dura Substitute is indicated for use as a temporary or
permanent prosthesis for repair of dura mater during neurosurgery.
It is contraindicated for cardiovascular defects.
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microstructure with an average porosity of less than one micron.
This porosity provides excellent conformability and handling while
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thickness dural graft which minimizes tissue attachment between
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membranes to ensure the absence of significant amounts of phar-
macologically active leachants and the absence of any adverse bio-
logical effects. Results have shown that the material is not systemi-
cally toxic, carcinogenic, or mutagenic. The material was also found
to be non-pyrogenic, non-hemolytic, non-irritating, non-sensitizing,
and free of contaminants or heavy metals.

Independent experimental studies have confirmed the excellent
biocompatibility of PRECLUDE® Dura Substitute repeatedly demon-
strating that the material elicits minimal foreign-body reaction.5,20,26

Neither inflammatory cellular reactions nor capillary proliferation
are present in adjacent tissue. Histological analysis of explanted
PRECLUDE® Dura Substitute has revealed the formation of a thin
encapsulating neomembrane about two cell layers thick and com-
posed mainly of fibroblasts which seal the dural defect. 

A scanning electron micrograph of PRECLUDE® Dura Substitute,
2000x magnification.

Transmission electron micrograph of the PRECLUDE® Dura
Substitute/tissue interface. The PRECLUDE® ePTFE material is elec-
tron lucent and appears as brilliant, white, irregular nodes and fib-
rils in the lower half of the micrograph. Portions of four fibroblasts
can be seen within an organized fibrocollagenous stroma approxi-
mately four microns from the PRECLUDE® Dura Substitute surface.
The tight internodal structure prevents penetration by the adjacent
fibroblasts (and other mesenchymal cells) and thus minimizes
dense fibrous ingrowth and subsequent adhesion formation.
Implant duration of three years; original plate 4000x magnification;
uranyl acetate and lead citrate.

PRECLUDE® Dura Substitute (S) implanted on the cerebral cortex (CC)
of a New Zealand White rabbit. The implanted material is surround-
ed by a thin, bland fibrous tissue, about two cell layers thick. The
underlying cortex appears unremarkable, with no reactive astroglio-
sis or inflammation. H&E stain, 50x magnification. Four-week
explant.

No Risk of Infectious Disease Transmission

In 1997, the World Health Organization issued a press release25

regarding spongiform encephalopathies that recommended cadav-
eric dura mater grafts no longer be used and, “Whenever possible,
cattle (bovine) sources should be avoided for the preparation of
medicinal products and devices.” This clearly has implications for
the use of cadaveric and bovine-derived grafts in duraplasty.
Because it is a synthetic biomaterial, PRECLUDE® Dura Substitute
does not have the inherent disease-transmission risk of biological
materials. The biological safety of Gore’s ePTFE has been demon-
strated in more than six million procedures since 1975. 

Minimal Tissue Attachment

Independent experimental and clinical studies have proven that
the tight microstructure of the ePTFE surface of PRECLUDE® Dura
Substitute is effective at minimizing tissue attachment.1,5,8,16,20,23,24,26,28

With an average porosity of less than one micron, the microstruc-
ture prevents penetration by fibroblasts and other mesenchymal
cells and thus minimizes dense fibrous ingrowth. 

In a canine spinal dura reconstruction model, PRECLUDE® Dura
Substitute was compared to glutaraldehyde fixed bovine pericardi-
um and a polyester-urethane membrane. Following laminectomies
at T-12, L1, and L3, dural defects 1 cm long were created, a dural
patch was placed subdurally, and the dura was closed over the
patch material. After 90 days, the specimens were retrieved and
analyzed grossly and histologically. At time of retrieval, the vertebra
was opened and the spinal cord examined. There was a dense
fibrous adhesion at the site of the polyester-urethane material and
a dense fibrofatty adhesion at the site of the glutaraldehyde-fixed
bovine pericardium. These dense adhesions obscured the patch
material completely. In comparison, there was minimal tissue
attachment to the PRECLUDE® Dura Substitute site which is clearly
visible in the gross photograph. Histological analysis revealed
extensive scarring and tethering associated with the polyester-ure-
thane and bovine pericardium materials with extensive cellular infil-
tration and inflammation. Minimal scarring and tethering was asso-
ciated with the PRECLUDE® Dura Substitute.*

There is extensive cellular infiltration with inflammation causing the
delamination of the collagen fibers (arrow) of the bovine pericardi-
um material (BC). Extensive scar invades the thickened, overlying
dura (D) and is continuous with the inflammation and delaminated
collagen. There is extensive tethering of the spinal cord. Milligan’s
Trichrome, 2.5x magnification, 90-day explant.

The PRECLUDE® Dura Substitute (PDS) is clearly visible under the
normal-appearing dura (D). There is no cellular infiltration into the
material.  There is no inflammation and only a thin encapsulating
neomembrane between the material and the spinal cord. Milligan’s
Trichrome, 2.5x magnification, 90-day explant.

Canine spinal cord showing dense fibrous adhesions to a dural
defect repaired with a polyester-urethane dural graft (site a), mini-
mal tissue attachment to dural defect repaired with PRECLUDE® Dura
Substitute (site b), and dense fibrofatty adhesions to a dural defect
repaired with bovine pericardium (site c). Ninety-day explant.

There is extensive cellular infiltration into the polyester-urethane
(PU) material which can be seen beneath the thickened dura (D).
The dural scar (arrow) continues into the material forming a firmly
adherent adhesion to the spinal cord. There is an inflammatory cel-
lular response with tethering of the pia. Milligan’s Trichrome, 2.5x
magnification, 90-day explant.

Clear Plane of Dissection

After three to four months in vivo, the PRECLUDE® Dura Substitute
becomes translucent.28 This occurs through a wetting process in
which the air molecules within the ePTFE structure diffuse into the
surrounding aqueous environment. As body fluid displaces the
gas molecules, the material becomes translucent because of the
similar index of refraction of the fluid and the ePTFE. This is advan-
tageous in cases requiring reoperation since it allows visualization
of the underlying neural structures. The wetting process in no way
compromises the watertight character of the membrane.

Watertight

PRECLUDE® Dura Substitute is a watertight membrane which uses
ePTFE technology similar to GORE-TEX® fabric. Because it is an
inert, non-absorbable material, the membrane will maintain its
watertight character for the duration of its implantation. The
Second Generation PRECLUDE® Dura Substitute now incorporates
an elastomeric fluoropolymer sealing layer that greatly facilitates
a watertight closure by sealing tightly against the suture.

Clinical Evidence

The initial use of ePTFE membranes for dural replacement
occurred in Japan in the early 1980’s. At that time, the 0.1 mm
thick GORE-TEX® Surgical Membrane was found to be quite effec-
tive at preventing meningocerebral adhesions.6 With this initial
clinical success, further manufacturing and product refinements
were made to produce PRECLUDE® Dura Substitute specifically
tailored for dura repair applications.

In a series of independent clinical evaluations, Gore ePTFE mem-
branes were used as a synthetic dural substitute in 429 patients
undergoing neurosurgery for cranial and spinal dura repair.
Fourteen patients (3.3%) experienced a temporary postoperative
subcutaneous or epidural CSF leak. Ten of these were with first
generation membrane. Four were reported with the Second
Generation PRECLUDE® Dura Substitute but the leakage was not
attributed to the membrane. In three cases resolution was
achieved within two weeks of shunt placement. Infection was

Preoperative CT scan of patient presenting with parieto-temporal
meningioma.

Twenty-month postoperative CT scan demonstrating a fully resected
tumor. The thin white line adjacent to the surgical entry point is the
PRECLUDE ® Dura Substitute.

Scanning electron micrograph reveals how the elastomeric inner
layer of the PRECLUDE ® Dura Substitute seals a hole made by
passing a suture needle completely through the material. 
200x magnification.

Reoperation for a recurrent meningioma in the left occipital region
of a 73-year-old male 20 months postoperative. The PRECLUDE ®

Dura Substitute has become translucent allowing visualization of
the underlying neural structures. The white areas are where the
membrane has not yet wet out. There is little or no tissue attach-
ment to the surface of the membrane.
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Substitute/tissue interface. The PRECLUDE® ePTFE material is elec-
tron lucent and appears as brilliant, white, irregular nodes and fib-
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Implant duration of three years; original plate 4000x magnification;
uranyl acetate and lead citrate.

PRECLUDE® Dura Substitute (S) implanted on the cerebral cortex (CC)
of a New Zealand White rabbit. The implanted material is surround-
ed by a thin, bland fibrous tissue, about two cell layers thick. The
underlying cortex appears unremarkable, with no reactive astroglio-
sis or inflammation. H&E stain, 50x magnification. Four-week
explant.

No Risk of Infectious Disease Transmission

In 1997, the World Health Organization issued a press release25

regarding spongiform encephalopathies that recommended cadav-
eric dura mater grafts no longer be used and, “Whenever possible,
cattle (bovine) sources should be avoided for the preparation of
medicinal products and devices.” This clearly has implications for
the use of cadaveric and bovine-derived grafts in duraplasty.
Because it is a synthetic biomaterial, PRECLUDE® Dura Substitute
does not have the inherent disease-transmission risk of biological
materials. The biological safety of Gore’s ePTFE has been demon-
strated in more than six million procedures since 1975. 

Minimal Tissue Attachment

Independent experimental and clinical studies have proven that
the tight microstructure of the ePTFE surface of PRECLUDE® Dura
Substitute is effective at minimizing tissue attachment.1,5,8,16,20,23,24,26,28

With an average porosity of less than one micron, the microstruc-
ture prevents penetration by fibroblasts and other mesenchymal
cells and thus minimizes dense fibrous ingrowth. 

In a canine spinal dura reconstruction model, PRECLUDE® Dura
Substitute was compared to glutaraldehyde fixed bovine pericardi-
um and a polyester-urethane membrane. Following laminectomies
at T-12, L1, and L3, dural defects 1 cm long were created, a dural
patch was placed subdurally, and the dura was closed over the
patch material. After 90 days, the specimens were retrieved and
analyzed grossly and histologically. At time of retrieval, the vertebra
was opened and the spinal cord examined. There was a dense
fibrous adhesion at the site of the polyester-urethane material and
a dense fibrofatty adhesion at the site of the glutaraldehyde-fixed
bovine pericardium. These dense adhesions obscured the patch
material completely. In comparison, there was minimal tissue
attachment to the PRECLUDE® Dura Substitute site which is clearly
visible in the gross photograph. Histological analysis revealed
extensive scarring and tethering associated with the polyester-ure-
thane and bovine pericardium materials with extensive cellular infil-
tration and inflammation. Minimal scarring and tethering was asso-
ciated with the PRECLUDE® Dura Substitute.*

There is extensive cellular infiltration with inflammation causing the
delamination of the collagen fibers (arrow) of the bovine pericardi-
um material (BC). Extensive scar invades the thickened, overlying
dura (D) and is continuous with the inflammation and delaminated
collagen. There is extensive tethering of the spinal cord. Milligan’s
Trichrome, 2.5x magnification, 90-day explant.

The PRECLUDE® Dura Substitute (PDS) is clearly visible under the
normal-appearing dura (D). There is no cellular infiltration into the
material.  There is no inflammation and only a thin encapsulating
neomembrane between the material and the spinal cord. Milligan’s
Trichrome, 2.5x magnification, 90-day explant.

Canine spinal cord showing dense fibrous adhesions to a dural
defect repaired with a polyester-urethane dural graft (site a), mini-
mal tissue attachment to dural defect repaired with PRECLUDE® Dura
Substitute (site b), and dense fibrofatty adhesions to a dural defect
repaired with bovine pericardium (site c). Ninety-day explant.

There is extensive cellular infiltration into the polyester-urethane
(PU) material which can be seen beneath the thickened dura (D).
The dural scar (arrow) continues into the material forming a firmly
adherent adhesion to the spinal cord. There is an inflammatory cel-
lular response with tethering of the pia. Milligan’s Trichrome, 2.5x
magnification, 90-day explant.

Clear Plane of Dissection

After three to four months in vivo, the PRECLUDE® Dura Substitute
becomes translucent.28 This occurs through a wetting process in
which the air molecules within the ePTFE structure diffuse into the
surrounding aqueous environment. As body fluid displaces the
gas molecules, the material becomes translucent because of the
similar index of refraction of the fluid and the ePTFE. This is advan-
tageous in cases requiring reoperation since it allows visualization
of the underlying neural structures. The wetting process in no way
compromises the watertight character of the membrane.

Watertight

PRECLUDE® Dura Substitute is a watertight membrane which uses
ePTFE technology similar to GORE-TEX® fabric. Because it is an
inert, non-absorbable material, the membrane will maintain its
watertight character for the duration of its implantation. The
Second Generation PRECLUDE® Dura Substitute now incorporates
an elastomeric fluoropolymer sealing layer that greatly facilitates
a watertight closure by sealing tightly against the suture.

Clinical Evidence

The initial use of ePTFE membranes for dural replacement
occurred in Japan in the early 1980’s. At that time, the 0.1 mm
thick GORE-TEX® Surgical Membrane was found to be quite effec-
tive at preventing meningocerebral adhesions.6 With this initial
clinical success, further manufacturing and product refinements
were made to produce PRECLUDE® Dura Substitute specifically
tailored for dura repair applications.

In a series of independent clinical evaluations, Gore ePTFE mem-
branes were used as a synthetic dural substitute in 429 patients
undergoing neurosurgery for cranial and spinal dura repair.
Fourteen patients (3.3%) experienced a temporary postoperative
subcutaneous or epidural CSF leak. Ten of these were with first
generation membrane. Four were reported with the Second
Generation PRECLUDE® Dura Substitute but the leakage was not
attributed to the membrane. In three cases resolution was
achieved within two weeks of shunt placement. Infection was

Preoperative CT scan of patient presenting with parieto-temporal
meningioma.

Twenty-month postoperative CT scan demonstrating a fully resected
tumor. The thin white line adjacent to the surgical entry point is the
PRECLUDE ® Dura Substitute.

Scanning electron micrograph reveals how the elastomeric inner
layer of the PRECLUDE ® Dura Substitute seals a hole made by
passing a suture needle completely through the material. 
200x magnification.

Reoperation for a recurrent meningioma in the left occipital region
of a 73-year-old male 20 months postoperative. The PRECLUDE ®

Dura Substitute has become translucent allowing visualization of
the underlying neural structures. The white areas are where the
membrane has not yet wet out. There is little or no tissue attach-
ment to the surface of the membrane.

*data on file
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reported in six cases (1.4%), but none of these were related to the
ePTFE membrane.18 There were no episodes of CSF rhinorrhea or
other complications. In cases of reoperation, no adhesions were
found, and the ePTFE membranes could be easily removed from the
surface of the neural tissue without damage. The studies concluded
that ePTFE membrane is a safe and effective synthetic
dura1,6,7,8,11,13,16,18,21,23,24,28 without the complications observed with
other synthetic and biological materials.3,10,19,22 The use of
PRECLUDE® Dura Substitute will obviate the immunogenicity and
disease-transmission concerns of dural grafts derived from animal
or human tissue.2,4,9,12,14,15,17,25

Suture Compatibility

With its three-layer construction incorporating an elastomeric fluo-
ropolymer sealing layer, the Second Generation PRECLUDE® Dura
Substitute is compatible with any non-absorbable suture with a
non-cutting needle such as a taper or piercing point. The GORE-TEX®

Suture is an ideal suture for duraplasty due to its excellent handling
characteristics and documented excellent biocompatibility.

The PRECLUDE® Dura Substitute should be sutured in place using a
tension-free technique. This can be achieved by appropriately sizing
the membrane to slightly overlap the dural defect and putting mini-
mal tension on the sutures. Avoid unnecessary needle punctures in
the material.

Sterilization/Resterilization

PRECLUDE® Dura Substitute is supplied sterile and requires no
soaking or rinsing prior to use. Provided that the integrity of the
package is not compromised in any way, the package will serve as
an effective sterile barrier until the “Use By” (expiration) date 
printed on the box. There is no expiration date for the product
function or characteristics.

Clean, unused, and undamaged portions of the PRECLUDE® Dura
Substitute may be resterilized up to three times, using steam or
ethylene oxide gas techniques, without compromising its mechani-
cal or structural quality. Do not resterilize the PRECLUDE® Dura
Substitute in the original packaging materials. The PRECLUDE® Dura
Substitute must be repackaged in material appropriate for steriliza-
tion. Sterility of repackaged product is the responsibility of the
health care institution.

Do not expose the PRECLUDE® Dura Substitute to temperatures
greater than 482°F (250°C). Do not resterilize the PRECLUDE® Dura
Substitute using radiation.
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reported in six cases (1.4%), but none of these were related to the
ePTFE membrane.18 There were no episodes of CSF rhinorrhea or
other complications. In cases of reoperation, no adhesions were
found, and the ePTFE membranes could be easily removed from the
surface of the neural tissue without damage. The studies concluded
that ePTFE membrane is a safe and effective synthetic
dura1,6,7,8,11,13,16,18,21,23,24,28 without the complications observed with
other synthetic and biological materials.3,10,19,22 The use of
PRECLUDE® Dura Substitute will obviate the immunogenicity and
disease-transmission concerns of dural grafts derived from animal
or human tissue.2,4,9,12,14,15,17,25

Suture Compatibility

With its three-layer construction incorporating an elastomeric fluo-
ropolymer sealing layer, the Second Generation PRECLUDE® Dura
Substitute is compatible with any non-absorbable suture with a
non-cutting needle such as a taper or piercing point. The GORE-TEX®

Suture is an ideal suture for duraplasty due to its excellent handling
characteristics and documented excellent biocompatibility.

The PRECLUDE® Dura Substitute should be sutured in place using a
tension-free technique. This can be achieved by appropriately sizing
the membrane to slightly overlap the dural defect and putting mini-
mal tension on the sutures. Avoid unnecessary needle punctures in
the material.

Sterilization/Resterilization

PRECLUDE® Dura Substitute is supplied sterile and requires no
soaking or rinsing prior to use. Provided that the integrity of the
package is not compromised in any way, the package will serve as
an effective sterile barrier until the “Use By” (expiration) date 
printed on the box. There is no expiration date for the product
function or characteristics.

Clean, unused, and undamaged portions of the PRECLUDE® Dura
Substitute may be resterilized up to three times, using steam or
ethylene oxide gas techniques, without compromising its mechani-
cal or structural quality. Do not resterilize the PRECLUDE® Dura
Substitute in the original packaging materials. The PRECLUDE® Dura
Substitute must be repackaged in material appropriate for steriliza-
tion. Sterility of repackaged product is the responsibility of the
health care institution.

Do not expose the PRECLUDE® Dura Substitute to temperatures
greater than 482°F (250°C). Do not resterilize the PRECLUDE® Dura
Substitute using radiation.
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