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CLAIMS

A method of forming a keratin filament network, comprising:

1) dialysing a solubilized keratin solution in a dialysis buffer solution at a pH of
about 2.5 to about 5.5 to obtain purified keratin;

(i)  mixing the purified keratin with a salt in acidic buffer solution; and

(ii1))  drying the solution of step (ii) to form the keratin filament network.

The method of claim 1, wherein the method comprises self-assembly of the keratin

filament network.

The method of claim 1 or 2, wherein the dialysis buffer solution comprises citric acid,
acetic acid, formic acid, ascorbic acid, benzoic acid, propionic acid, sorbic acid,

maleic acid, gallic acid and/or lactic acid.

The method of anyone of the preceding claims, wherein the dialysis buffer solution

further comprises a denaturing agent.

The method of claim 4, wherein the denaturing agent is urea or guanidine HCL.

The method of claim 4 or 5, wherein the starting concentration of the denaturing agent

in the dialysis buffer solution is in the range of about 6M to about 10M.

The method of any one of the preceding claims, wherein step (i) is performed for at

least 2 hours.

The method of any one of the preceding claims, wherein step (i) is repeated more than

once.

The method of claim 8, wherein the concentration of denaturing agent in each

repeated step (1) is lower than the concentration of denaturing agent in the preceding

step (1).



10

15

20

25

30

35

WO 2021/211059 PCT/SG2021/050205

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

37

The method of claim 8 or 9, wherein the concentration of denaturing agent in each

repeated step (1) is about half the concentration of denaturing agent in the preceding

step (1).

The method of anyone of the preceding claims, wherein the dialysis buffer solution

further comprises a reducing agent.

The method of claim 11, wherein the concentration of reducing agent in the dialysis

buffer solution is about 0.5 mM to about 10mM.

The method of claim 11 or 12, wherein the reducing agent is selected from the group
consisting of dithiothreitol (DTT), beta-mercaptoethanol, tris(2-
carboxyethyl)phosphine), and dithioerythritol (DTE).

The method of anyone of the preceding claims, wherein the acidic buffer solution
comprises citric acid, acetic acid, formic acid, ascorbic acid, benzoic acid, propionic

acid, sorbic acid, maleic acid, gallic acid and/or lactic acid.

The method of anyone of the preceding claims, wherein the concentration of the salt

in the acidic buffer solution is about 1mM to about 40 mM.

The method of anyone of the preceding claims, wherein the salt is selected from the
group consisting of carbonate salts, sulfate salts, thiosulfate salts, phosphate salts,

fluoride salts and chloride salts.

The method of anyone of the preceding claims, wherein the salt is selected from the
group consisting of lithium chloride, sodium chloride, potassium chloride, calcium
chloride, magnesium chloride, magnesium sulfate, ammonium sulfate, potassium

carbonate, and calcium sulfate.

The method of anyone of the preceding claims, wherein step (i) comprises diluting

the purified keratin prior to mixing.

The method of claim 18, wherein the purified keratin is diluted to about 0.5 mg/ml to

about 100 mg/ml in the dialysis buffer solution.
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The method of any one of the preceding claims, wherein step (i1) comprises mixing a
substantially equal volume of diluted purified keratin with a substantially equal

volume of solution of salt in an acidic buffer solution.

The method of any one of the preceding claims, wherein step (i1) is performed for a

duration of about 1 minute to about 120 minutes.

The method of any one of the preceding claims, wherein the method further comprises
step (ia) extracting keratin from a keratin protein source with an extraction solution to

form a solubilized keratin solution, wherein step (ia) occurs before step (i).

The method of claim 22, wherein the keratin protein source is selected from the group

consisting of hair, wool, fur, horns, hooves, beaks, feathers, and scales.

The method of any one of the preceding claims, wherein the solubilized keratin

solution is substantially free of keratin-associated protein (KAP).

A keratin filament network comprising at least 2 Type I human hair keratins and at

least 2 Type II human hair keratins.

The keratin filament network of claim 25, comprising at least 4 Type I human hair

keratins and at least 4 Type II human hair keratins.

The keratin filament network of claim 25 or 26, wherein the Type I human hair
keratin is selected from the group consisting of KRT31, KRT32, KRT33A, KRT33B,
KRT34, KRT35, KRT36, KRT37, KRT38, KRT39 and KRT40.

The keratin filament network of any one of claims 25-27, wherein the Type Il human
hair keratin is selected from the group consisting of KRT81, KRT82, KRT83, KRT§4,
KRT85 and KRT86.

The keratin filament network of any one of claims 25-28 comprising:
6 Type I human hair keratins selected from the group consisting of KRT31, KRT32,
KRT33A, KRT33B, KRT34, and KRT35; and
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6 Type II human hair keratins selected from the group consisting of KRT81, KRT82,
KRT83, KRT84, KRT85 and KRTS86.

30. The keratin filament network of any one of claims 25-29, wherein the average

5 filament diameter is about 4 nm to about 15 nm.

31. The keratin filament network of any one of claims 25-30, wherein the network is a

mesh.

10 32. A keratin filament network obtained by the method of any one of claims 1-24.
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