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(57) ABSTRACT 
The present invention describes a polyamide textile fiber 
comprising conjugated nanoparticles homogeneously dis 
persed in the fiber, selected from polyethylene glycol-conju 
gated platinum nanoparticles, hyaluronic acid-conjugated 
gold nanoparticles and mixtures thereof. The invention also 
describes how to obtain it as well as its use in a cosmetic skin 
treatment as a system for the release of said conjugated nano 
particles. 
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COSMETICTEXTILE FIBER, METHOD FOR 
OBTAINING T AND USE THEREOF 

FIELD OF THE INVENTION 

0001. The present invention relates to a textile product, 
particularly to a new polyamide-based textile fiber compris 
ing nanoparticles homogeneously distributed over the entire 
fiber, as well as a method for obtaining it. Said textile fiber is 
useful for manufacturing various textile products and has 
cosmetic properties. 

BACKGROUND OF THE INVENTION 

0002 Different textile products incorporating cosmetic 
active ingredients capable of conferring hydrating, antioxi 
dant or firming properties thereto are known in the state of the 
art. In all the cases, it has been seen that the active ingredient 
is added to the fiber once the latter has been manufactured, 
Such that said active ingredient is only bound to the Surface of 
the fiber and is thus gradually released in the skin. 
0003. However, fibers of this type have various drawbacks 
among which the low effectiveness and durability of the 
cosmetic effect provided by them can be mentioned. 
0004. There is therefore a need in the state of the art to 
provide a new textile fiber with cosmetic properties which at 
least partially overcomes any of these drawbacks. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005 FIG. 1 shows an increase of the antioxidant effect 
(normalized to with respect to the positive control, 100%) of 
the textile fiber with Au-HA (Au-HA) compared with the 
effect of fibers without Au-HA (Blank) and a positive control 
(C+: Ascorbic acid) and negative control (C-: Base medium). 
0006 FIG. 2 is a comparative corneometry (skin hydration 
analysis) assay in the case of a forearm treated with a solution 
with 3% of Au-HA nanoparticles and a solution without Au 
HA nanoparticles. 
0007 FIG. 3: represents a comparative assay showing that 
the cells treated with 3% Au-HA nanoparticles increase by 
60% the expression of the HAS2 gene compared with 
untreated cells (Control) and cells treated with HA without 
conjugation to gold nanoparticles. 

DESCRIPTION OF THE INVENTION 

0008. In one aspect, the invention relates to a method for 
obtaining a textile fiber comprising conjugated nanoparticles 
homogeneously distributed over the entire fiber which confer 
cosmetic properties thereto. 
0009. The conjugated nanoparticles useful for putting the 
present invention into practice are hyaluronic acid-conju 
gated gold nanoparticles, polyethylene glycol (PEG)-conju 
gated platinum nanoparticles and mixtures thereof. Conju 
gated nanoparticles of this type used in the present invention 
withstand these high temperatures of the method for obtain 
ing textile fibers without degrading. 
0010. In a particular embodiment, the textile fiber of the 
invention comprises hyaluronic acid-conjugated gold nano 
particles. The hyaluronic acid-conjugated gold nanoparticles 
useful for putting the present invention into practice are 
described in patent application WO2009087254, the content 
of which is incorporated herein by reference. 
0011. In a preferred embodiment of the present invention, 
the conjugated gold nanoparticles have an average size com 
prised between 4 and 50 nm, more preferably of 10 nm. Their 
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concentration in the textile fiber strongly depends on the size. 
For the case of the 10 nm nanoparticles, it is 6*10E 12 np/ml. 
In a particular embodiment, the concentration of conjugated 
gold nanoparticles in the fiber is 15 ppm on average. 
0012. The hyaluronic acid oligomers preferably used for 
being conjugated to the gold of the nanoparticles have an 
average molecular weight of 5 KDa. 
0013. In another particular embodiment, the textile fiber of 
the invention comprises polyethylene glycol (PEG)-conju 
gated platinum nanoparticles. In this case, and as in the case 
of the gold and hyaluronic acid nanoparticles, the PEG is 
bound to the Pt of the nanoparticle by derivatizing it with a 
cystamine containing an SH group, since Pt, like Au, has a 
high chemical affinity for this group and a covalent bond 
between the metal of the nanoparticle and the SH is produced. 
0014. The textile fiber, hereinafter textile fiber of the 
invention, is a polyamide, preferably polyamide 66, fiber. The 
shape of its cross-section is not particularly limiting, being 
able to be, among others, circular, triangular, hollow, flattened 
or star-shaped. The type of fiber can be of different types, 
from the finest ones of 8 g/1000 m of strand to the thickest 
ones of 1000 g/1000 m. 
(0015 The fiber of the invention can optionally further 
comprise additives such as flame retardants, deodorizers, 
mothproofing agents, UV absorbers, and the like in amounts 
which do not compromise the cosmetic Safety and efficacy 
thereof. 
0016. In a particular embodiment the fiber of the invention 
contains more than of 4x10 conjugated per square centime 
ter. The conjugated nanoparticles are homogeneously incor 
porated over the entire textile fiber. 
0017. The fiber of the invention can in principle be 
obtained by means of any conventional method Such as the 
one described below which is an additional aspect of the 
present invention. 
0018. The method, hereinafter method of the invention, 
comprises the following steps of 

0.019 (i) preparing a masterbatch from a part of the total 
amount of starting polyamide of the method and the 
conjugated nanoparticles; 

0020 (ii) diluting the masterbatch obtained in (i) with 
the rest of the polyamide: 

0021 (iii) heating the resulting mass until obtaining a 
fluid and homogeneous mass; and 

0022 (iv) shaping the mass obtained in the previous 
step in the form of strands. 

0023 The preparation of the masterbatch is performed in 
a conventional manner. It comprises mixing a part of all the 
starting polyamide which is used in the method and which is 
in the form of Solid pellets with an amount of conjugated 
nanoparticles. If one or more conventional additives are to be 
incorporated to the fiber, they can also be added in this step of 
obtaining the masterbatch. The mixture is melted, shaped and 
cooled, giving rise to Solid pellets comprising a high concen 
tration of homogeneously distributed conjugated nanopar 
ticles. 

0024. The proportions between the amount of masterbatch 
and the rest of the polyamide used in step (ii) are adjusted 
Such that the desired concentration of conjugated in the result 
ing textile fiber is reached. 
0025. The mixture resulting from step (ii) is heated to a 
temperature typically comprised between 200-300° C. The 
resulting molten and homogeneous mass is passed through 
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conduits conferring the form of a strand thereto. Finally, the 
strands are cooled, giving rise to the textile fiber of the inven 
tion. 
0026. In the method of the invention, the loading module 
allows the feeding, in a continuous and automatic manner, of 
the feeding system for feeding product into the molten mass 
of the extruder. The filling of product into the loading system 
is performed manually. From this point the system works 
automatically. Since the polyamide 66 (PA6.6) base material 
is oxidized and degraded in the presence oftemperatures and 
oxygen, the entire system must be pressurized in an inert 
atmosphere of nitrogen at 50 mbar. The feeding system must 
be provided with tight valves, balancing valves and nitrogen 
purge valves. After any loading of product, a nitrogen Sweep 
must be performed before connecting the tank to the process. 
For this section, it is necessary to construct and Subsequently 
installa receiver tank for the additives as well as the necessary 
auxiliary elements, valves, sensors, etc.. For a higher effi 
ciency of the system, work is done at outlet pressures of 130 
bar and a final temperature of 298°C. In a particular embodi 
ment, 4x10 Au-HA nanoparticles per square centimeter of 
PA6.6 are loaded in a first masterbatch. 
0027. The fibers of the present invention have cosmetic 
properties. AS has been mentioned above, the conjugated 
nanoparticles are homogeneously incorporated over the 
entire textile fiber so they have a high effectiveness and dura 
bility of the cosmetic effect and provide an ease of use. 
0028. When the textile fiber of the invention comes into 
contact with the skin, the conjugated nanoparticles leave the 
fiber and are administered to the skin. The textile fiber is 
therefore is a cosmetic system for the topical release of con 
jugated nanoparticles to the skin. 
0029. In this sense, when the textile fiber is used to manu 
facture a garment, the consumer must only wear it for the 
cosmetic treatment provided by the textile fiber or the textile 
product manufactured from the textile fiber of the invention, 
which is another aspect of the present invention, to take place. 
Therefore, both the textile fiber of the invention as well as a 
textile product derived therefrom are a topical system for the 
administration of conjugated nanoparticles providing a cos 
metic effect to the consumer. 

0030. The textile fiber of the invention with Au-HA nano 
particles (of Example 1) distributed over the entire fiber and 
its cosmetic effects have been analyzed by the inventors as is 
set forth below. In one aspect, this fiber has an antioxidant 
effect since the hyaluronic acid-conjugated gold nanopar 
ticles protect the skin against the free radicals present in the 
atmosphere which are responsible for skin aging. When the 
conjugates contact the free radicals, they neutralize their 
capacity to damage the skin. This effect has been proved with 
the DPPH technique, the most accepted technique in cosmet 
ics to evaluate the antioxidant effect with this textile fiber with 
Au-HA nanoparticles. 
0031. The results obtained show an increase of the anti 
oxidant effect of the textile fiber with Au-HA nanoparticles 
compared with the effect of fibers without Au-HA nanopar 
ticles. The antioxidant levels of the textile fiber with Au-HA 
nanoparticles are even close to the positive control used in the 
experiment (C+: ascorbic acid) (see FIG. 1). 
0032. The release of Au-HA nanoparticles from the fiber 
has been evaluated using the ICP-M technique (Metal Analy 
sis Unit, University of Barcelona) and has demonstrated that 
0.6% of the Au-HA nanoparticles are released to the skin 
every 48 hours. 
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0033. When the Au-HA nanoparticles are in contact with 
the skin, the hyaluronic acid layer of the nanoparticles causes 
a deep hydration due to the capacity of hyaluronic acid to 
absorb and retain water in its structure. In vivo efficacy assays 
have been carried out with volunteers on the skin of the 
forearm (SpinControl, France) to evaluate this hydrating 
effect. The study demonstrates that the Au-HA nanoparticles 
have an intense hydrating effect on the Surface of the skin (see 
FIG. 2). In all the cases, it is seen how the variation of the 
corneometer parameter (percentage of skin hydration) is 
greater in the case of the forearm treated with fiber containing 
Au-HA nanoparticles (variations of 16.8%, 21.6%. 20.3%, 
15.8% and 13.5% versus smaller variations of 3.7%, 5.4%, 
8.2%, 6.9% and 8.1% respectively) with fibers without Au 
HA. 
0034. The textile fiber with Au-HA nanoparticles has also 
proved to have an anti-aging cosmetic effect. The cells of the 
skin produce endogenous HA which plays a decisive role in 
maintaining the skin young and healthy. As age increases, the 
amount of HA in the skin decreases since the cells progres 
sively lose their capacity to produce it. The Au-HA nanopar 
ticles act directly on the cells of the skin, providing an anti 
aging effect at genetic level which increases the capacity of 
the cells to produce HA. Due to this effect the skin recovers its 
youth and elasticity. 
0035. This effect has been demonstrated by the inventors 
through the evaluation of the expression levels of RNA of the 
HAS2 gene (hyaluronic acid synthase 2) (responsible for the 
production of natural HA). It has been verified that the cells 
treated with Au-HA nanoparticles increase by 60% the pro 
duction of HAS2 compared with untreated skin (Control) and 
with a treatment using isolated HA (see FIG. 3). 
0036. The safety of the Au-HA nanoparticles has been 
evaluated in clinical trials (Evic Hispania, Barcelona) with 
Volunteers, the highest qualifications interms of dermatologi 
cal compatibility being obtained. 
0037. Therefore, in another aspect the invention relates to 
the use of the textile fiber of the invention as well as of a textile 
product manufactured therefrom for its use in a cosmetic 
treatment. 

0038 Illustrative examples of the invention are presented 
below, which are set forth for a better understanding of the 
invention and in no case must they be considered as a limita 
tion of the scope thereof. 

EXAMPLES 

Example 1 

Obtaining a Textile Fiber According to the Invention 
with Au-HA Nanoparticles (Nyl(Gold(R) 

1.1: Synthesis of Gold Nanoparticles 

0039. An aqueous solution (150 mL) of sodium citrate (2.2 
mM) was heated to boiling with vigorous stirring. Then, 1 mL 
of an aqueous solution (23.4 mM) of HAuCI was added to 
the Solution at boiling. The reduction took place in approxi 
mately 2 minutes and a solution of gold nanoparticles was 
formed, which experienced an indicative change in color 
from purplish to intense red. Finally, the reactor was sepa 
rated from the heat source and left to cool to room tempera 
ture. The gold nanoparticles thus obtained were characterized 
by means of UV-Vis (521.2 nm). The absorption spectra were 
recorded with a Shimadzu UV-240IPC spectroscope. 
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1.2: Functionalization of Gold (Au) Nanoparticles with 
5KDa Derivatized HA. Derivatization of the 5KDa HA Oli 
gomers 
0040. To thiolate 1 gram of 5 KDa HA, 3.9 g of cystamine 
hydrochloride were added in 200 ml of a buffer which was 
prepared from 3.09 g of HBO, and 11.7 g of NaCl in 500 ml 
of water, the pH was adjusted to 8.5 with 1M NaOH. The 
Solution was placed at 45° C., 2.5g of sodium cyanoborohy 
dride were added. The reaction was performed under argon 
and left for 4-5 days. 1.8g of dithiothreitol were added, the 
reaction was stopped an hour later. 
0041. Once thiolated, a dialysis was performed to extract 
the excess of DTT and of cystamine. The membranes were of 
3.5 KDa and the dialysis buffer consisted of 5 L of water with 
3 g of NaCl and 1.5 ml 1M HCl twice in one day. The next two 
days, four changes of 5 L of water with 1.5 ml of 1M HCl were 
made. 

Conjugation of Gold Nanoparticles to Derivatized 5KDa HA 
0042. The gold nanoparticles obtained in Example 1.1 
were conjugated with the derivatized 5 KDa oligomers 
obtained, by means of adding 0.5 mg in 1 mL of Solution of 
nanoparticles. The reaction was carried out at room tempera 
ture and with magnetic stirring for 30 minutes. The reaction 
was stopped by decreasing the temperature (inside the refrig 
erator). The purification was performed by dialysis (10 KDa 
MWCO) against sodium citrate (2.3 mM, 3.25 g/5L HO). To 
obtain the dry product, the Au-HA product was frozen and 
lyophilized. 

1-5. (canceled) 
6. A method for preparing the textile fiber of claim 1, 

comprising: and the conjugated nanoparticles; 
(ii) diluting the masterbatch with the rest of the polyamide: 
(iii) heating the resulting mass until obtaining a fluid and 
homogeneous mass; and 

(iv) shaping the homogenous mass into strands. 
7-9. (canceled) 
10. A method for preparing the textile fiber of claim 2, 

comprising: 
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(i) preparing a masterbatch from a part of the total amount 
of starting polyamide and the conjugated nanoparticles; 

(ii) diluting the masterbatch with the rest of the polyamide: 
(iii) heating the resulting mass until obtaining a fluid and 
homogeneous mass; and 

(iv) shaping the homogenous mass into strands. 
11. A method for preparing the textile fiber of claim 2, 

comprising: 
(i) preparing a masterbatch from a part of the total amount 

of starting polyamide and the conjugated nanoparticles; 
(ii) diluting the masterbatch with the rest of the polyamide: 
(iii) heating the resulting mass until obtaining a fluid and 
homogeneous mass; and 

(iv) shaping the homogenous mass into strands. 
12. A method for preparing the textile fiber of claim 3, 

comprising: 
(i) preparing a masterbatch from a part of the total amount 

of starting polyamide and the conjugated nanoparticles; 
(ii) diluting the masterbatch with the rest of the polyamide: 
(iii) heating the resulting mass until obtaining a fluid and 
homogeneous mass; and 

(iv) shaping the homogenous mass into strands. 
13. A method for preparing the textile fiber of claim 4, 

comprising: 
(i) preparing a masterbatch from a part of the total amount 

of starting polyamide and the conjugated nanoparticles; 
(ii) diluting the masterbatch with the rest of the polyamide: 
(iii) heating the resulting mass until obtaining a fluid and 
homogeneous mass; and 

(iv) shaping the homogenous mass into Strands. 
14. A method for preparing the textile fiber of claim 5, 

comprising: 
(i) preparing a masterbatch from a part of the total amount 

of starting polyamide and the conjugated nanoparticles; 
(ii) diluting the masterbatch with the rest of the polyamide: 
(iii) heating the resulting mass until obtaining a fluid and 
homogeneous mass; and 

(iv) shaping the homogenous mass into strands. 
15-21. (canceled) 


