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CLAIMS:

1. An asymmetric membrane comprising

(a) a first exterior porous surface;

(b) a second exterior porous surface;

(c) a porous bulk between the first exterior porous surface/and the second
exterior porous surface, the porous bulk having a fiyst porous region and a
second porous region, the first porous region coptacting the second porous
region;

(d) a first asymmetric porous zone, the first asgmmetric porous zone including
the first exterior porous surface, and exgnding into, and including, the
first porous region of the bulk; and,

(e) a second asymmetric porous zong( the second asymmetric porous zone
including the second exterior pdrous surface, and extending into, and
including, the second poroud region of the bulk;

wherein the first asymmetric poybus zone includes a first porous asymmetry that

increases from the first exteridr porous surface through the first porous region of

the bulk, and the second a etric porous zone includes a second porous
asymmeiry that increasgs from the second exterior porous surface through the
second porous regiof of the bulk, and the first exterior porous surface has a first
average pore size/nd the second exterior porous surface has a second average
pore size, whegein the first average pore size is larger than the second average

pore size.

2. The membfane of claim 1, wherein the first asymmetric porous zone has a thickness of

10 pm to 500 pm

3. The membrane of claim 1 or 2, wherein the second asymmetric porous zone has a

thicknesyg’of 10 pm to 400 um.
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4. The membrane of any one of claims 1-3, wherein the membrane has a pore sizg/ratio
of 1.1 to 100.0.

5. The membrane of any one of claims 1-4, wherein the first asymmetric forous zone has

an average pore size 0of 0.2 pm to 10.0 um.

6. The membrane of any one of claims 1-3, wherein the second gymmetric porous zone

has an average pore size of 0.01 um to 5.0 pm.

7. The membrane of any one of claims 1-6, comprising # pleated membrane.
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CLAIMS:

1. An asymmetric membrane comprising

(a) a first exterior porous surface;

(b) a second exterior porous surface;

(c) a porous bulk between the first exterior porous surface and the second
exterior porous surface, the porous bulk having a first porous region and a
second porous region, the first porous region contacting the second porous
region;

(d) a first asymmetric porous zone, the first asymmetric porous zone including
the first exterior porous surface, and extending into, and including, the
first porous region of the bulk; and,

(e) a second asymmetric porous zone, the second asymmetric porous zone
including the second exterior porous surface, and extending into, and
including, the second porous region of the bulk;

wherein the first asymmetric porous zone includes a first porous asymmetry that

increases gradually from the first exterior porous surface through the first porous

region of the bulk, and the second asymmetric porous zone includes a second
porous asymmetry that increases gradually from the second exterior porous
surface through the second porous region of the bulk, and the first exterior porous

surface has a first average pore size and the second exterior porous surface has a

second average pore size, wherein the first average pore size is larger than the

second average pore size.

2. The membrane of claim 1, wherein the first asymmetric porous zone has a thickness of

10 pm to 500 pm.

3. The membrane of claim 1 or 2, wherein the second asymmetric porous zone has a

thickness of 10 pm to 400 pm.
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4. The membrane of any one of claims 1-3, wherein the membrane has a pore size ratio

of 1.1 to 100.0.

5. The membrane of any one of claims 1-4, wherein the first asymmetric porous zone has

an average pore size 0of 0.2 um to 10.0 pm.

6. The membrane of any one of claims 1-5, wherein the second asymmetric porous zone

has an average pore size 0f 0.01 pm to 5.0 pm.

7. The membrane of any one of claims 1-6, comprising a pleated membrane.



