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be removed or Sealed off from the gas impermeable portion 
of the container in order to provide a package which is gas 
impermeable and can protect one or more articles within the 
interior of the container against environmental gases and 
moisture. 
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FIG. 3 
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PACKAGE OF SENSITIVE ARTICLES 

RELATED APPLICATIONS 

0001. This application is based upon and claims priority 
to Provisional Application Ser. No. 60/537,972, filed on Jan. 
20, 2004 and Provisional Application Ser. No. 60/540,828, 
filed on Jan. 29, 2004. Both applications are incorporated 
herein by reference in their entireties. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates generally to sterilized 
medical devices and packaging for Sterilized medical 
devices. In particular, the present invention relates to the 
packaging of Sterilized environmentally Sensitive medical 
devices, Such as drug-coated Stents. 
0.003 Most, if not all, disposable medical devices require 
Sterilization prior to or concurrent with packaging. The 
packaging, which may be in the form of a pouch, bag, tube, 
box, or other Sealed container, will maintain the Sterility of 
the product until it is withdrawn from the packaging for use. 
A particularly Successful System and method for Sterile 
packaging of medical devices relies on use of high-density 
polyethylene (HDPE) pouches which are used to contain the 
medical device or other product. The device may be placed 
in the package prior to Sterilization. Sterilization is then 
effected by placing the package in an environment including 
a sterilant gas, Such as ethylene oxide (EtO), ethylene oxide 
with nitrogen, various blends of ethylene oxide and carbon 
dioxide, ethylene oxide with chlorofluorocarbon diluent(s), 
Oxyfume 2000 Series of Sterilant, OZone, hydrogen peroxide, 
chlorine dioxide, or others. The spun HDPE material, such 
as TyvekCR which is available from Medical Packaging 
Division of E. I. DuPont de Nemours and Company 
(DuPont), permits passage of the Small molecule sterilant 
gas while remaining a barrier to bacteria, Viruses, and other 
larger Substances which might compromise Sterility. It also 
acts as a barrier to water and other fluids which might 
detrimentally affect the sterilized contents. 
0004. While this packaging system has been highly suc 
cessful for conventional medical devices, Such as catheters, 
Stents, Surgical instruments, probes, and the like, it is fre 
quently not suitable for “hybrid” devices which contain 
coatings or components which are Subject to oxygen deg 
radation. For example, the use of drug-eluting Stents is 
promising to revolutionize interventional cardiology. The 
Stents are coated with drug at a central fabrication facility 
and must be distributed to the end user in Sterile packaging. 
While at least Some drugs presently contemplated for use 
will remain Stable during ethylene oxide Sterilization, eXpo 
Sure to oxygen during lengthy distribution and Storage 
periods can adversely affect the drug. 
0005 For these reasons, it would be desirable to provide 
improved methods and Systems for Sterilizing and packaging 
medical devices. 

SUMMARY OF THE INVENTION 

0006 The present invention is directed to packages of 
articles Such as medical devices, methods of packaging Such 
articles and is particularly directed to packaging articles 
which are labile when exposed to ambient OXygen concen 
trations or oxygen containing materials over prolonged 
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periods of time. The present invention provides convenient, 
effective, and economical approaches for Such packaging. 
The method of packaging, the packages and the packaging 
Systems are particularly Suitable for drug-device combina 
tions, Such as drug-eluting Stents and other drug-coated 
medical articles. The packaging, the System and method may 
be utilized for Sterilizing articles Such as medical devices 
which are reactive to an ambient environment. 

0007. The sterilized packaging embodying features of the 
invention generally includes a container which has a wall 
defining at least part of an interior configured to receive one 
or more articles or products for Sterilization. The container 
has a portion, Such as part of a wall forming the container, 
which is permeable to Sterilizing gas, e.g. EtO, ethylene 
oxide with nitrogen, various blends of ethylene oxide and 
carbon dioxide, ethylene oxide with chlorofluorocarbon 
diluent(s), Oxyfume 2000 series of sterilant (from Honey 
well Chemicals, Morristown, N.J.), OZone, hydrogen perox 
ide, chlorine dioxide, or others. The permeable portion 
allows the article or articles to be placed in the interior, the 
container Sealed, a vacuum applied to the container interior 
and an environment of Sterilizing gas in contact with the 
permeable portion of the container under conditions which 
drives the Sterilizing gas through the gas permeable portion 
into the inner chamber to Sterilize the one or more products 
disposed within the chamber. 

0008. The container interior is evacuated to about 15 psia 
to about 0.1 psia preferably 7 psia to about 0.5 psia for the 
purpose of aspirating the Sterilizing gas through the perme 
able portion of the container. During this time, the container 
interior can be partially or totally evacuated of oxygen and 
replaced totally or partially with a non-reactive gas Such as 
nitrogen. This is followed by a Steam injection slightly 
increasing the vacuum to about 0.1 psia to about 5 psia 
higher than the container interior, preferably to about 1 psia 
to about 3 psia higher than the container interior. Sterilizing 
gas maintained about the exterior of the permeable portion 
of the container is drawn into the container interior through 
the permeable portion thereof. The pressure of the Sterilizing 
gas within the container interior for effective Sterilization is 
about 20 psia to about 2 psia, preferably about 15 psia to 
about 5 psia. The dwell time of the sterilizing gas within the 
container interior at that pressure is about 1 to about 24 
hours preferably about 6 to about 18 hours. 

0009. After the sterilization, essentially all of the steril 
izing gas is removed from the container interior, either by 
exposing the interior to a vacuum, by flushing or purging the 
container interior with air or a non reactive gas Such as 
nitrogen, or Some combination thereof or both. Usually, after 
the Sterilizing gas is removed from the container interior, the 
Sterilized package is left at room temperature for Several 
days to ensure that the interior is essentially free of Steril 
izing gas, i.e. less than about 150 ppm, preferably about 10 
to about 50 ppm, and typically about 25 ppm. 

0010. At this point, at least the permeable portion of the 
container is Sealed to prevent permeation of undesirable gas 
into the container interior while the one or more articles 
remain within the interior. The Sealing of the container may 
comprise, for example, Sealing the permeable portion of the 
container with a impermeable patch or partitioning the 
container to isolate or Seal off the portion of the container 
interior which contains the article(s) from the portion of the 
















