INJECTABLE BEAUTY PRODUCT, AND PREPARATION METHOD
THEREFOR AND USE THEREOF

Technical Field
The present invention relates to the field of medical cosmetology or medical preparations,
and specifically to an injectable beauty product and a preparation method therefor and a use

thereof.

Background Art

Carboxymethyl cellulose (CMC) is a water-soluble cellulose ether obtained by the
chemical modification of natural cellulose. Owing to the poor water-solubility of the acid
structure of carboxymethyl cellulose, in order to better apply it, its products are generally made
into sodium salt with the molecular formula [C¢H702(OH)>OCH2COONa]n. CMC-Na is a white
fibrous or granular powder, and is odorless, tasteless, hygroscopic, and easy to disperse in water
to form a transparent colloidal solution. CMC-Na has polymers with a wide range of molecular
weights, degrees of substitution and degrees of polymerization. The gel formed by it has
different properties, and has the advantages of being able to be stored for a long time without
spoiling, high viscosity, strong shape retention, good biocompatibility and film-forming
properties, etc. It has broad application prospects in food, daily necessities, medicine, etc.

Sodium carboxymethyl cellulose has many hydroxyl groups and carboxyl groups, is
hygroscopic and can absorb a large amount of water. A hydrogel prepared using sodium
carboxymethyl cellulose has a high water content, good hydrophilicity, a high swelling rate,
good biocompatibility and biodegradability, and is widely used in the field of biomedicine.
CMC-Na gel has the same rheological properties as many water-soluble macromolecular
polymers. Low-molecular-weight CMC-Na gel is a flowable sol with low viscosity and tends to
be fluid. Medium- and high-molecular weight CMC-Na gel has a higher viscosity and is a semi-
solid pseudoplastic fluid. In addition, CMC-Na gel is also thixotropic, that is, when the gel is
subjected to an external force, its gel state tends to change to fluid, and when a mechanical force
is removed, it will return to the previous gel state. Good thixotropy makes CMC-Na gel highly
suitable for use as an injectable carrier material. Therefore, CMC-Na gel is often used as an

injectable beauty product in the field of medical cosmetology.



Many of the injectable beauty products currently on the market use CMC-Na gel with low
shear viscosity, which has low viscosity and poor thixotropy. Although it has good flowability
and is easy to prepare, when CMC-Na gel with low viscosity and low thixotropy is used as a
carrier for microspheres, micron-level particles will aggregate in the product, which is more
obvious during the shelf life and storage of the product. It is also described in Patent Application
CN112999990A that the improvement of microsphere suspension performance can reduce the
adhesion and aggregation of microspheres during long-term storage. For degradable
microspheres, after the number of microspheres is continuously degraded in the body, its
concentration changes and it settles easily. Therefore, a technical problem that needs to be
urgently solved in the prior art is how to obtain a degradable microsphere that is uniformly
dispersed in CMC-Na gel and has better thixotropy, so that the filled microspheres can retain
their uniform distribution in CMC-Na gel without aggregating, and the force and speed when a

syringe is pushed are uniform and stable while avoiding needle blockage.

Summary of the Invention

The present invention relates to an injectable beauty product, comprising degradable
microspheres and CMC-Na gel. A CMC-Na carrier gel allows the microspheres to be uniformly
suspended in the CMC-Na gel for a long time, maintaining the respectively independent three-
dimensional structure of the microspheres, so that the microspheres are uniformly distributed in a
human body after injection, greatly reducing the probability of lumps and foreign body
granulomas. It was discovered through research that the dispersion degree of microspheres in
CMC-Na gels of different properties is significantly different. CMC-Na gels of specific
properties or specifications can effectively allow microspheres to be uniformly dispersed in the
gel. Also, when the microspheres and CMC-Na gel are placed in a syringe for injection, the
pushing force is moderate, the injection is uniform, and it is not easy to cause syringe blockage.
Through research, the present invention has obtained a gel comprising degradable microspheres
and CMC-Na, wherein the content of CMC-Na is 2 wt.% to 3 wt.%, the viscosity-average
molecular weight is 800,000 to 1,200,000 Da, and the shear viscosity is in the range of 40,000 to
65,000 mPaes. The product does not easily cause the deposition and aggregation of microspheres
and the clogging of syringes, and has stable quality and good use effect throughout its shelf life,

which greatly reduces adverse reactions.



An injectable beauty product, characterized by comprising degradable microspheres and
CMC-Na gel, wherein the content of CMC-Na in the beauty product is 2 wt.% to 3 wt.%, the
shear viscosity of the CMC-Na gel is in the range of 10,000 to 80,000 mPass, preferably in the
range of 30,000 to 70,000 mPaes, 40,000 to 65,000 mPaes, or 30,000 to 50,000 mPass; the
viscosity-average molecular weight of CMC-Na is 800,000 to 1,200,000 Da, and the degree of
substitution (DS) is in the range of 0.7 to 1.0, preferably, 0.8 to 1.0 or 0.8 to 0.95. The viscosity-
average molecular weight range may also be specifically and preferably selected from 900,000
Da, 950,000 Da, 1.1 million Da, and 1.15 million Da to obtain a better balance between the
immediate filling effect and the sustained release effect.

In the injectable beauty product as described previously, the degradable microspheres are
PCL microspheres, PLLA microspheres or PLGA microspheres.

In the injectable beauty product as described previously, the degradable microspheres have
an average particle size in the range of 25 to 50 um.

The injectable beauty product as described previously further comprises glycerol and a
PBS buffer.

The injectable beauty product as described previously further comprises a syringe and a
needle, wherein the degradable microspheres and the CMC-Na gel are pre-filled in the syringe.

A method for preparing the aforementioned CMC-Na gel, comprising: step 1: pouring a
PBS buffer with a pH of 6.5 to 8 and prepared using dihydrogen phosphate and sodium
hydroxide into a beaker, and placing the beaker on a stirring table to stir the buffer; step 2,
slowly pouring CMC-Na so that the CMC-Na is fully in contact with the buffer, and stirring for 2
to 5 h until there are no lumps of CMC-Na in the gel, that is, there is no unstirred CMC-Na; step
3, adding glycerol to the gel, and stirring well for about 5 min; and step 4, using a vacuum
stirring and degassing machine to carry out a stirring and degassing treatment.

A method for preparing the aforementioned injectable beauty product, comprising: step 1):
pouring a PBS buffer with a pH of 6.5 to 8 and prepared using dihydrogen phosphate and sodium
hydroxide into a beaker, and placing the beaker on a stirring table to stir the buffer; step 2),
slowly pouring CMC-Na, which accounts for 2 wt.% to 3 wt.% of a beauty product filler, so that
the CMC-Na is fully in contact with the buffer, and stirring for 2 to 5 h until there are no lumps
of CMC-Na in the gel, that is, there is no unstirred CMC-Na; step 3), adding glycerol, which
accounts for 0.9 wt.% to 1.1 wt.% of the beauty product filler to the gel, and stirring well for



about 5 min; step 4), using a vacuum stirring and degassing machine to carry out a stirring and
degassing treatment; and step 5), adding weighed 28 wt.% to 38 wt.% of microspheres to the gel,
stirring preliminarily, and then using the vacuum stirring and degassing machine to carry out a
stirring and degassing treatment.

Beneficial technical effects:

By detecting the properties (shear viscosity, thixotropy, etc.) of degradable microspheres in
various CMC-Na gels, and combining the dispersion of microspheres in CMC-Na gels and the
pushing force and pushing speed of injectable beauty products, it is finally determined that
CMC-Na gels with a viscosity-average molecular weight of 800,000 to 1,200,000 Da and a shear
viscosity of 40,000 to 65,000 mPaes are the most suitable for injectable beauty products.
Microspheres can be uniformly dispersed in the CMC-Na gels with said properties (whether
before or after injection), effectively reducing the generation of lumps and foreign body
granulomas; and when loaded into a syringe and pushed, the pushing force and pushing speed are
moderate, making it easier for doctors to control the injection speed, improving injection

accuracy, and making the push smoother and filling more uniform.

Brief Description of the Drawings

FIGS. 1a and 1b are scanning electron microscope photographs of PCL microspheres with
Mw=10,000 Da and 40,000 Da, respectively;

FIG. 2 is a scanning electron microscope photograph of PLGA microspheres;

FIG. 3 is a scanning electron microscope photograph of PLLA microspheres;

FIGS. 4a, 4b, 4c, 4d, 4e and 4f are microscopic images of 6 types of CMC-Na gels loaded
with PCL microspheres; and FIGS. 4¢' and 4f are microscopic images of CMC-Na gels Nos. 5

and 6 loaded with PCL microspheres after being squeezed out of a syringe.

Detailed Description of the Preferred Embodiments

The present invention will be further described by examples below, but is not limited
thereto.

Example 1: Preparation of PCL microspheres

Preparation method: 500 mg PCL was vortexed and dissolved in 2.5 ml DCM to form an

oil phase; the oil phase was added dropwise to 25 ml of a 1% MC solution while stirring, then



stirred for 30 s, sheared for 1 min at 14,000 r/min using a high-speed shear mixer, and stirred for
3 h at 1000 r/min; and it was washed with water and centrifuged 3 times, each time for 10 min,
pre-frozen for 2 h, and dried for 24 h.

It was discovered by means of optical microscopic observation that the prepared
microspheres had good roundness and appropriate particle size (see FIGS. la and 1b). The
particle size range of the PCL microspheres was analyzed using a morphological particle size
analyzer (Topsizer Plus), the process being as follows:

Weigh 0.1 g of microspheres and place them in a centrifuge tube; add 10 ml of water,
oscillate, disperse, and ultrasonically treat for 30 min; then disperse them in a beaker pre-filled
with 500 mL of deionized water; and use the OMEC particle size analyzer Topsizer Plus to
measure the particle size, measure three times, and take an average value thereof. After detection
and analysis, the particle size distribution of the PCL microspheres is relatively uniform, wherein
20 to 50 wm microspheres account for about 65%. Preferably, microspheres smaller than 20 pm
account for <1%, microspheres of 20 to 25 pm account for <19%, microspheres of 25 to 50 pm
account for >65%, and microspheres larger than 50 pm account for <15%. More preferably,
microspheres smaller than 20 um account for <1%, microspheres of 20 to 25 pm account for
<15%, microspheres of 25 to 50 um account for >70%, and microspheres larger than 50um
account for <14%.

Example 2: Preparation of PLGA microspheres

Preparation method: 500 mg PLGA was vortexed and dissolved in 2.5 ml DCM, and then a
500 pl internal aqueous phase was added; it was vortexed for 5 min, added dropwise to 10 ml of
a 2% PVA solution while stirring, then stirred for 1 min, then added to 150 ml of a 0.2% PVA
solution, stirred for 2 min, sheared for 30 s at a speed of 15,000 r/min using a high-speed shear
mixer, and stirred at the rotational speed of 1000 r/min for 3 h; and it was washed with water and
centrifuged 3 times, each time for 10 min, pre-frozen for 2 h, and dried for 24 h.

It can be seen from FIG. 2 that the PLGA microspheres were smooth and had good
roundness and appropriate particle size. According to the particle size analysis of the
microspheres, the particle size distribution of the PLGA microspheres is relatively uniform,
wherein microspheres of 20 to 50 pm account for about 40%.

Example 3: Preparation of PLLA microspheres

Preparation method: 500 mg PLLA was vortexed and dissolved in 2.5 ml DCM, and added



to 10 ml of a 2% PVA solution; it was sheared for 3 min at a rotational speed of 15,000 r/min
using a high-speed shear mixer, then added to 150 ml of a 0.2% PVA solution, and stirred at
1000 r/min for 3 h; and it was washed with water and centrifuged 3 times, each time for 10 min,
pre-frozen for 2 h, and dried for 24 h.

It can be seen from FIG. 3 that the PLLA microspheres were smooth, and had good
roundness, good dispersibility, and appropriate particle size. The particle size distribution of the
PLLA microspheres is relatively uniform, wherein microspheres of 20 to 50 pm account for
about 32.18%.

Example 4: Detection of the viscosity-average molecular weight of 6 specifications of
CMC-Na and preparation of CMC-Na gel.

Six different specifications of CMC-Na raw materials were selected from the market. The
CMC-Na was purchased from Ashland LLC. and Sigma, respectively. The viscosity-average
molecular weight of the above six specifications of CMC-Na was detected. The detection method
was as follows:

Step 1: Accurately weigh 25 mg of a CMC-Na raw material, dissolve the raw material in
about 40 mL of a 0.2 mol/L sodium chloride solution, and place the solution at 50°C for 16 h.
Then, completely transfer the solution and fix the volume to 50 mL. Using an Ubbelohde
viscometer with an inner diameter of 0.53 mm and a 0.2 mol/L sodium chloride solution as a
blank control solution, determine the viscosity according to the General Rule 0633, Viscosity
Determination Method (Method 2), of Part IV of the "Chinese Pharmacopoeia" (2020 Edition).

Step 2: Calculate the intrinsic viscosity [n] according to Formulas (1) and (2).

[n]= Inm/c Formula (1)

nr=T/TO Formula (2)

T is the outflow time of the test solution in s, TO is the blank outflow time in s, and C is the
concentration of the test solution;

Step 3: Calculate the viscosity-average molecular weight (M) according to Formula (3),
1.e., the Mark-Houwink formula:

[n]=KM* Formula (3)

When sodium carboxymethyl cellulose was dissolved in a 0.2 mol/L sodium chloride
solution, K=0.043 mL/g, a=0.74, and the viscosity-average molecular weights of the 6

specifications of CMC-Na described above were measured separately.



The degree of substitution and range of the degree of substitution of the CMC-Na gels are
from the product label. The viscosity-average molecular weight and values of the degrees of

substitution of the 6 specifications of CMC-Na gels are as shown in the following table:

No. 1 2 3 4 5 6

Viscosity-average
359781 568455 821654 | 1043366 | 1143576 | 1426951
molecular weight

Degree of substitution 0.79 0.73 0.91 0.88 0.78 0.80
Range of degree of 0.70-
0.65-0.90 | 0.65-0.90 | 0.86-0.95 | 0.80-0.95 | 0.65-0.90
substitution 0.95
Table 1

Six specifications of CMC-Na raw materials were selected and respectively used for
preparing gels. The preparation method was as follows:

step 1, pour a certain amount of PBS buffer with a pH of 6.5 to 8 and prepared using
dihydrogen phosphate and sodium hydroxide into a beaker and stir;

step 2, slowly pour a certain amount of CMC-Na powder (accounting of 2 wt.% to 3 wt.%
of a final product filler) so that the powder is fully in contact with the buffer, and stir for 2 to 5 h
until there are no lumps in the gel, that is, there is no unstirred powder;

step 3, add a certain amount of glycerol (accounting of 0.9 wt.% to 1.1 wt.% of the final
product filler) to the gel and stir well for about 5 min; and

step 4, use a vacuum stirring and degassing machine to carry out stirring and degassing
treatment, and prepare 6 specifications of CMC-Na gels separately.

Example 5: Detection of shear viscosity and thixotropic index of 6 specifications of CMC-
Na gels:

The methods for detecting thixotropic index and shear viscosity are as follows:

Take 10 to 20 ml of a gel sample, use a Brookfield LV type rotational viscometer, select
the appropriate rotor, adjust the temperature to 25+1°C, and measure the dynamic viscosity at
two rotational speeds of 5.6 r/min and 56 r/min, wherein the thixotropic index is the ratio of the
dynamic viscosity at 5.6 r/min to that at 56 r/min.

Take 4.0 g of sodium carboxymethyl cellulose as a raw material, place it in a weighed 250
ml beaker, add 150 ml of hot water, keep it in a hot water bath for 30 min, and stir rapidly until

the powder is completely wet. Cool, add enough water until the total weight of the mixture



reaches 200 g, let it stand and stir from time to time until it is completely dissolved. Use a
rotational rheometer (Brookfield DV2T rheometer), add an appropriate amount of a sample and
place it on a test platform, and detect the shear viscosity under the conditions of 25°C and 1 s™!
shear rate.

The shear viscosity and thixotropic index of the 6 specifications of CMC-Na gels are

shown in Table 2:

Shear viscosity/mPaes Thixotropic index
Containing Containing
PCL Containing PCL PCL Containing PCL
No No
microspheres | microspheres microspheres microspheres
0. | microspheres microspheres
Mw=10,000 | Mw=40,000 Da Mw=10,000 Mw=40,000 Da
Da Da
1 357.5 5481 6133 1.1 1.19 1.3
2 10080 20059 22104 2.03 2.68 2.73
3 40618 63759 60712 3.11 4.79 4.57
4 47606 81527 79823 4.56 4.22 4.05
5 64800 108716 98871 4.03 4.26 43
6 78121 134691 125143 5.74 5.39 5.1
Table 2

Example 6: Mixing of PCL microspheres with CMC-Na gels

28 wt.% to 38 wt.% (which is the proportion in an injectable beauty product filler) of PCL
microspheres which had been weighed were added to 6 CMC-Na gels which had been prepared,
respectively; glycerol was added (wherein CMC-Na accounts for 2 wt.% to 3 wt.% of the
injectable beauty product filler, and glycerol accounts for 0.9 wt.% to 1.1 wt.% of the injectable
beauty product filler), and after preliminary stirring, a vacuum stirring and degassing machine
was used to carry out a stirring and degassing treatment to mix uniformly; and the shear
viscosity, thixotropic index, etc. after mixing were separately measured (see Table 2).

Table 2 shows the shear viscosity and thixotropic index of CMC-Na gels Nos. 1-6, and the
shear viscosity and thixotropic index after adding PCL microspheres. It can be seen from Table 2
that the shear viscosity of CMC-Na gel No. 1 is much less than 10,000 mPaes, the shear viscosity
of CMC-Na gel No. 2 is around 10,000 mPaes, and both of them have low shear viscosity.



Moreover, the gel preparation process also shows that CMC-Na gels Nos. 1 and 2 have low shear
viscosities, which are close to that of liquid fluid. The shear viscosities of CMC-Na gels Nos. 3
to 5 are in the range of 40,000 to 65,000 mPaes, and the thixotropic indexes are between 3 and 5.
They have moderate viscosities and certain fluid and colloid properties. The shear viscosity of
CMC-Na gel No. 6 is above 65,000 mPaes, up to 78,121 mPass.

After adding PCL microspheres, both of the shear viscosity and thixotropic index of CMC-
Na gels Nos. 1-6 changed, wherein the shear viscosity increased significantly and the thixotropic
index also changed. There is little difference between PCL microspheres with molecular weights
of 10,000 Da and 40,000 Da. After adding PCL microspheres with a weight-average molecular
weight of 10,000 Da and 40,000 Da, the shear viscosity of gels Nos. 1 and 2 was about 5,500 and
20,000 mPas-s, respectively. The viscosity value was low, and the thixotropic index was less than
3. Compared with the gel to which no microspheres had been added, they were still close to fluid
as a whole. After adding PCL microspheres, the shear viscosity of gels Nos. 3, 4 and 5 increased
to 60,000 to 100,000 mPass, the thixotropic index was 3 to 5, and the overall state was gel-like,
which was able to provide good support for microspheres (see FIGS. 4c to 4e). After adding
microspheres to gel No. 6, the shear viscosity reached about 130,000 mPaes, and the thixotropic
index was greater than 5. During the preparation process, it could be clearly felt that the gel was
viscous and difficult to stir.

For an injectable beauty product containing PCL microspheres, the choice of CMC-Na gel
has a great impact on the product, because the degree of dispersion of PCL microspheres in the
gel will directly affect the product quality, and the uniform dispersion of PCL microspheres will
greatly reduce the probability of lumps and foreign body granulomas. It is known in the art that
the degree of dispersion of PCL microspheres in CMC-Na gel is highly correlated with the shear
viscosity of CMC-Na gel. Low-viscosity CMC-Na gel will cause the microspheres to settle and
aggregate in the fluid gel (especially during long-term storage of the product), and CMC-Na gel
with an overly high viscosity will make it difficult to mix the microspheres and cause the
distribution thereof to be uneven. Therefore, it is crucial to select a CMC-Na gel with a certain
shear viscosity for injectable beauty products. In addition, CMC-Na gel also has a certain
thixotropy (which can be characterized by a thixotropic index), which makes CMC-Na gel
suitable as an injectable carrier material. Because injectable beauty products require

microspheres and CMC-Na gel to be loaded into a syringe, the thixotropy also needs to meet



certain requirements to support the tendency of the gel to be a fluid when subjected to force, so
that the injection is stable and controllable, and the gel can also quickly return to a viscous gel
state after injection to maintain uniform suspension of the microspheres and reduce precipitation,
aggregation and so on. This property of CMC-Na gel plays an important role in the stable
injection of injectable beauty products.

Example 7: Microscope observation

The PCL microspheres obtained in Example 6 (taking a weight-average molecular weight
of 10,000 as an example) were stirred and mixed well in 6 specifications of CMC-Na gels,
respectively, and observed under a microscope (XP-550C polarizing microscope) after standing.
Microscopic photographs are shown in FIGS. 4a to 4f, which correspond to CMC-Na gels Nos.
1-6, respectively. It can be seen from FIGS. 4a and 4b that the microspheres in CMC-Na gels
Nos. 1 (the viscosity-average molecular weight of which is 359,781, and the shear viscosity of
which is 357.5) and 2 (the viscosity-average molecular weight of which is 568,455, and the shear
viscosity of which is 10,080 mPass) all settled at the bottom and aggregated into piles, which
may be related to the fact that CMC-Na gels Nos. 1 and 2 tend to be more fluid and intrinsically
lack support for the microspheres. According to existing data, the aggregation of microspheres in
injectable beauty products can easily lead to the formation of lumps and foreign body
granulomas, and increase inflammatory response. It can be seen from FIGS. 4c, 4d and 4e that
the microspheres in CMC-Na gels Nos. 3 (the viscosity-average molecular weight of which is
821,654, and the shear viscosity of which is 40,618), 4 (the viscosity-average molecular weight
is 1,043,366, and the shear viscosity of which is 47,606), and 5 (the viscosity-average molecular
weight of which is 1,143,576, and the shear viscosity of which is 64,800) can be uniformly
dispersed, and there is less adhesion between the microspheres, and the uniformity is better.
Since sufficient support can be provided, the microspheres will not settle in the gel. It can be
seen from FIG. 4f that the microspheres in CMC-Na gel No. 6 (the viscosity-average molecular
weight of which is 1,426,951, and the shear viscosity of which is 78,121) were unevenly
dispersed, which was also obvious when stirring and mixing. The microspheres were easily
scattered throughout the gel and aggregated with each other. Although mixing and stirring were
carried out, it was still difficult to uniformly disperse the microspheres in the gel. This may be
related to the high viscosity of gel No. 6 and the difficulty of dispersing the microspheres in the

high-viscosity gel. In summary, it can be seen from the microscopic results that the CMC-Na
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gels of specifications 3-5 can better disperse the microspheres and cause same to be uniformly
distributed, which is highly beneficial for reducing lumps and foreign body granulomas in
injectable beauty products.

Example 8: Determination of pushing force in syringe

PCL microspheres and CMC-Na gel were loaded into a syringe, and the pushing force was
measured using an HSV-1K electronic tensile testing machine. The determination method was as
follows: after a test sample is balanced for 1 h at room temperature, a test distance is set to full
scale, and the test is started at a specific test speed (20 mm/min, 30 mm/min and 50 mm/min),
and the pushing force data is recorded. The above three test speeds were selected, among which
the pushing speed of 30 mm/min is a more ideal speed. Approaching this pushing speed can not
only make it easier for doctors to operate and make doctors less likely to make mistakes, but also
ensure that the product is injected uniformly into the skin. Injecting too quickly or too slowly
will affect the injection quality and the sensation of injection.

PCL microspheres with a weight-average molecular weight of 10,000 Da and 40,000 Da
and 6 specifications of CMC-Na gels were uniformly mixed and loaded into a syringe with a
27G needle, respectively, to test their pushing force. In order to observe the dispersion of
microspheres in the CMC-Na gels after pushing, microscopic photographs of some injectable
beauty product fillers after squeezing were also taken. See FIGS. 4e' to 4f. The test results show
that the pushing force of CMC-Na gels Nos. 1 and 2 is relatively small at the pushing speed of 30
mm/min, and the pushing force of gel No. 1 is even 20 N or below. It is easy for doctors to apply
a pushing force of >25 N during actual injection, thereby speeding up the injection speed and
affecting the injection quality. However, CMC-Na gels Nos. 3 to 5 can all achieve a pushing
force in the range of 25 to 40 N at the pushing speed of 30 mm/min. This moderate pushing force
makes it easier for doctors to operate. Maintaining this constant pushing speed can ensure that
the product is injected uniformly into the skin, and enable doctors to control the injection speed
more accurately, thereby improving doctors' injection accuracy, making the push injection
smoother and the filling more uniform, and thus making the injection effect more natural. In
addition, it can significantly reduce the pain during injection, improve the comfort of the
injection, and reduce the swelling after injection. The pushing force of CMC-Na gel No. 6 at the
pushing speed of 30 mm/min reaches 40 N or more, which obviously requires a greater pushing

force than gels Nos. 1 to 5. The greater pushing force not only makes doctors feel tired, but also
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significantly affects the doctors' control over the injection speed, making the injection faster or
slower, increasing the pain during injection, and causing a sharp decline in the quality of

injection. Please see Tables 3 and 4 for details.

PCL microspheres (Mw=10000) 27G (unit: N)
CMC-Na No. 20 mm/min 30mm/min 50 mm/min
1 15.61 17.94 19.93
2 17.84 19.95 20.27
3 23.68 25.18 27.77
4 28.27 32.75 32.63
5 31.19 35.01 39.32
6 38.92 40.93 42.54

Table 3 Gel loaded with PCL microspheres (Mw=10,000 Da)
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PCL microspheres (Mw=40000) 27G (unit: N)
CMC-Na No. 20 mm/min 30mm/min 50mm/min
1 16.03 18.37 20.55
2 18.60 21.07 22.13
3 25.29 27.88 31.86
4 27.7 32.64 34.27
5 30.54 34.96 40.39
6 38.41 41.33 43.17

Table 4 Gels loaded with PCL microspheres (Mw=40,000Da)

Through microscopic observation, the microspheres of gels Nos. 3 to 5 can still be
uniformly dispersed after being pushed by the syringe (because the microscopic photographs of
gels Nos. 3 to 5 are similar, only the microscopic photograph of gel No. 5 after pushing is
selected, as shown in FIG. 4¢'). It can be seen that gels Nos. 3 to 5 can effectively regain their
colloidal properties after the force (pushing force) is removed and keep the microspheres
uniformly dispersed within same, which may be related to their specific shear viscosity and
thixotropic index. FIG. 4f' shows the image of gel No. 6 after being pushed by the syringe. It can
be seen that after the PCL microspheres were squeezed out of the syringe, they were obviously
aggregated, and the microspheres were adhered to each other, with traces of squeezing.

In addition, in order to detect the effect of PLGA and PLLA microspheres in the CMC-Na
gels, CMC-Na gels with PLGA and PLLA microspheres added thereto were also prepared in the
experiments, and the same detection and analysis were carried out on same. Their experimental
results are similar to those of the PCL microspheres, and will not be explicated here.

In summary, it can be seen from the above analysis that the injectable beauty products
containing microspheres prepared by means of CMC-Na with a viscosity-average molecular
weight of 800,000 to 1,200,000 Da, a degree of substitution of 0.7 to 1.0, and a shear viscosity
range of 40,000 to 65,000 mPa s have uniform distribution of microspheres and are not prone to
the formation of lumps and foreign body granulomas; and after being loaded into the syringe,

they can be injected into the skin with a constant pushing force and pushing speed, enabling the
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doctors to control the injection speed more accurately, filling more uniformly, and having a more
natural injection effect. Meanwhile, it also significantly reduces the pain during injection and
improves the comfort of injection.

Only the preferred embodiments of this patent are described above. It should be pointed out
that for those of ordinary skill in the art, without departing from the technical principles of this
patent, several improvements and replacements can also be made, and these improvements and

replacements should also be regarded as the scope of protection of this patent.
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CLAIMS

CLAIMS

1. An injectable beauty product, characterized by comprising degradable
microspheres and a CMC-Na gel, wherein the content of CMC-Na in the beauty product is 2
wt.% to 3 wt.%, the viscosity average molecular weight of the CMC-Na in the CMC-Na gel is
800,000 to 1,200,000 Da, and the shear viscosity of the CMC-Na gel is in the range of 40,000
to 65,000 mPa-s.

2. The injectable beauty product as claimed in claim 1, characterized in that the

degree of substitution of CMC-Na in the CMC-Na gel is in the range of 0.7 to 1.0.

3. The injectable beauty product as claimed in claim 1, characterized in that the

injectable beauty product has a thixotropic index of 3 to 5.

4. The injectable beauty product as claimed in claim 1, characterized in that the

degradable microspheres are PCL microspheres, PLLA microspheres or PLGA microspheres.

5. The injectable beauty product as claimed in claim 1, characterized in that the

degradable microspheres have an average particle size in the range of 25 to 50 um.

6. The injectable beauty product as claimed in claim 1, characterized in that the

content of the degradable microspheres is 28% to 38%.

7. The injectable beauty product as claimed in claim 1, characterized in that it

comprises glycerol and a PBS buffer.

15



8. The injectable beauty product as claimed in claim 1, characterized in that it
further comprises a syringe in which the degradable microspheres and the CMC-Na gel are
pre-filled.

9. The injectable beauty product as claimed in claim 1, characterized in that the

preparation of the CMC-Na gel comprises:

step 1), pouring a PBS buffer with a pH of 6.5 to 8 prepared by dihydrogen phosphate

and sodium hydroxide into a beaker, and stirring evenly;

step 2), slowly pouring the PBS buffer into CMC-Na so that the CMC-Na is fully in

contact with the PBS buffer, and stirring for 2 to 5 h;
step 3), adding glycerol and stirring for about 5 min; and

step 4), using a vacuum stirring and degassing machine to carry out stirring and

degassing treatment.

10. A method for preparing the injectable beauty product as claimed in claim 1,

characterized by:

step 1): pouring a PBS buffer with a pH of 6.5 to 8 prepared by dihydrogen phosphate

and sodium hydroxide into a beaker, and stirring evenly;

step 2): slowly pouring the PBS buffer into CMC-Na so that the CMC-Na is fully in

contact with the PBS buffer, and stirring for 2 to 5 h until there is no unstirred CMC-Na;
step 3), adding glycerol and fully stirring for about 5 min;

step 4), using a vacuum stirring and degassing machine to carry out stirring and

degassing treatment; and

step 5): adding the microspheres, stirring preliminarily, and then using the vacuum

stirring and degassing machine to carry out stirring and degassing treatment.
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11. The method as claimed in claim 10, characterized in that in step 5), the microspheres

accounting for 28 wt.% to 38 wt.% of the beauty product are added to the gel.

12. The method as claimed in claim 10, characterized in that: in step 2), CMC-Na

accounts for 2 wt.% to 3 wt.% of the beauty product.

13. The method as claimed in claim 10, characterized in that: in step 3), glycerol

accounts for 0.9 wt.% to 1.1 wt.% of the beauty product.

14. Use of the CMC-Na gel as claimed in claim 1 in the preparation of an injectable
beauty product, characterized in that the injectable beauty product comprises degradable

microspheres and a CMC-Na gel.
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