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Table 2 Comparison of hyaluronic acid dermal fillers

Product YVOIRE | YVOIRE [ YVOIRE | YVOIRE | YVOIRE | YVOIRE | Product | Product | Product | Product | Product | Product
ClassicS | Volume | Contour | Classic + | Volume + | Contour A A A" B B' B" \/\/l | A | I\/l A Kl f ; | | | |
S +C
HA Concentration 22 22 22 20 20 20 12 20 20 16 20 24
(mg/mL)

ol ol ol ol il I B DIFFERENCE OF YVOIRE®?

Complex viscosity 2090000 | 3270000 | 4110000 | 2520000 | 3000000 | 4060000 ( 203000 | 2010000 | 3610000 | 820000 | 1030000 | 1390000

(n* cP)

tand’ 0.299 0.246 0.226 0.356 0.285 0.228 0.538 0.449 0.455 0.297 0.244 0.181 H I C E (H | G H C O N C E N —|— R AT | O N E U A |_ | Z E D)
Particle size 400 858 1220 467 854 1169 125 125 855 377 377 375

(Dv 50, um)?

MoD (mol%)* 18 19 2 1.8 18 19 18 21 21 7.8 75 7.8 C ROSS_ L I N K I N G T EC H N O LO GY
CrR? 0.20 0.20 0.21 0.20 019 0.21 018 019 018 0.08 0.08 0.08

Injection force 7 10 12 7 n 8 4 9 24 14 17 14
(Avg, N)*

Product Product | Product | Product | Product | Product | Product | Product | Product | Product | Product | Product | Product

B™ C c c" D D' D" D™ E E E" E

HA Concentration 26 15 175 20 20 225 255 26 15 25 25 22
(mg/mL)

Storage modulus 205 10 182 214 4 28 72 186 37 166 291 321
(G, Pa)’

Complex viscosity 1660000 910000 | 1510000 1740000 44800 244000 603000 | 1530000 315000 1350000 | 2350000 | 2590000
(n* cP)
tan ¢! 0.173 0.288 0.298 0.216 0.869 0.439 0.329 0.248 0.352 0.205 0.172 0.17
Particle size 358 422 423 425 402 239 5711 469 968 1080 726 943
(Dv 50, um)?

MoD (mol%)? 78 6.3 6.3 6 4.8 6.8 8.5 128 73 1.8 14 16.5
CrR3 0.07 0.15 0.15 0.15 0.06 0.06 0.05 0.07 012 omn 012 on
Injection force 15 6 8 7 12 23 16 8 13 15 20 16
(Avg, N)*

1Storage modulus, Complex viscosity, tan 6: Data were measured at 0.02 Hz (Frequency sweep mode, 25°C, strain 4%)
2Particle size: Mastersizer 3000 (Malvern) was used to measure the particle size

3MoD, CrR: Experiment and data analysis was performed according to reference 2

“Injection force: Measurement speed 10 mm/min

Product A is bi-phasic and product B ~ E are mono-phasic.

> From the beginning to
promising future

LG Chem has studied hyaluronic acid
products since 1990. LG Chem’'s non-animal
origin hyaluronic acid has been marketed in
various medical fields since 1995. It launched
solutions used for ophthalmic surgery in
1995, and a drug for osteoarthritis in 2005,
using hyaluronic acid ingredients. Hyaluronic
acid raw material has been listed on the
Drug master file by the US FDA and certified
by the European EDQM. And thanks to
accumulated knowledge and HICE cross-
linking technology, LG Chem acquired KFDA

approval as the first Korean hyaluronic acid
filler, 'YVOIRE® Classic’. In year of 2014, the
full product range YVOIRE® acquired the CE
mark in Europe as well as CFDA approval in
China. As of 2019 April, the brand is being
marketed in 30 countries around the world.
LG aesthetics, aesthetic business in LG
Chem, will continuously expand its
technology and look to broader aesthetic
business areas to satisfy worldwide doctors
and patients. ®

» Find out more at: globallgyvoirecom
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P_ME PROMOTION

WHAT MAKES THE

DIFFERENCE OF YVOIRE®?

HICE (HIGH CONCENTRATION EQUALIZED)
CROSS-LINKING TECHNOLOGY

LG Chem explain how the manufacturing process for their
hyaluronic acid filler YVOIRE sets it apart from their competitors

HERE ARE MANY KINDS OF

injectable fillers for facial

augmentation or rejuvenation:

hyaluronic acid, collagen, PRP

or PCL. Among them, hyaluronic

acid fillers have been leading
the market for many years. Hyaluronic acid
has many advantages over other materials,
such as higher biocompatibility. Hyaluronic
acid is not only widely distributed in our
body but also has no species specificity.
Therefore, there are fewer immune-related
side-effects compared to other dermal
fillers'.

There are two types of hyaluronic acid
dermal fillers in the market: monophasic and
biphasic. ~ However, this  classification
terminology is not scientific, but from the
market. So we have to define the types of
fillers by their physicochemical properties,
these include the hyaluronic  acid
concentration of the final product,
modification degree, and cross-linking ratio
and etc. Each hyaluronic acid filler brand has
its own characteristics to describe the
advantages or differentiate it from its
competitors.  From the hyaluronic acid
powder to the hands of a doctor, what makes
the difference in hyaluronic acid fillers? The
answer is manufacturing technology. Every
company has its own manufacturing
technology and some of them have already
been published by patents or articles.

HICE cross-linking technology
A common manufacturing process includes
the following steps: mixing (including
concentrating the raw materials), reaction
(cross-linking), blending, washing, filling, and
sterilisation. Among them, the mixing and
reaction processes are the key steps that
affect the mechanical properties of the final
product. The manufacturing process, including
modification with BDDE or reaction in basic

Figure 1 Three characteristics of High Concentration Equalized (HICE) cross-linking technology

Pendant Midification

condition, will alter the natural structure and
properties of the hyaluronic acid. Therefore,
the manufacturing process has to be
optimised to achieve effective physicochemical
properties and maintain the hyaluronic acid's
natural  structure and properties. HIgh
Concentration Equalized (HICE) cross-linking
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HICE (High Concentraion Equalized)
Cross-liking Technology

Cross-linking

technology is adopted to manufacture the
YVOIRE® series (Figure ).

HICE starts with the use of high molecular
weight hyaluronic acid (3MDa) which is
produced by LG Chem’s bio-fermentation
process (non-animal origin). Hyaluronic acid
molecules can remain relatively intact even if

Table 1 Common parameters to describe the hyaluronic acid dermal filler

Elasticity of the gel, indicator of supporting and lifting effect

Ability to resist shear force, indicator of softness and hardness

Tan & The ratio of loss modulus and storage modulus, indicator of behavior; liquid or solid

Particle size

Size of particulate gel, it affects mechanical properties and surface outline

type modification

The total number of BDDE molecules in hyaluronic acid, it includes pendant and cross linked

CrR The number of cross linked BDDE among the total BDDE

injection force

How much pressure is needed when doctor injects the fillers; controllability, injectability
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they have been degraded under harsh
conditions. However, high molecular weight
hyaluronic acid is hard to handle, especially
during  mixing.  Therefore,  specialised
instruments and controls are designed to mix
the raw materials in maximum homogeneity.
Thanks to the specialised mixing process, a
highly concentrated mixture of hyaluronic
acid can be prepared. If the distance between
the hyaluronic acid molecules is short (high
concentration), the probability of the
molecules cross-linking with one another
increases. Consequently, the pendant-type
modification decreases while the cross-linking
ratio increases (high cross linking ratio but low
pendant modification). Therefore, higher
mechanical properties, including storage
modulus or complex viscosity, can be
achieved compared to other competitors.

The secret of YVOIRE®

Contour series

YVOIRE® Contour series (YVOIRE® Contour
and YVOIRE® Contour Plus C) has the largest
gel particles among the YVOIRE® series. The
particles are so large that there are many
voids and gaps between the particles.
However, fine particles are mixed with the
larger particles to fill in the voids and gaps so
that they replicate a brick and mortar
structure. The fine particles not only provide
the gap-illing effect but also smoothen the
surface of the gel (Figure 2).

Comparison of hyaluronic
acid dermalfillers

Common parameters to describe the hyaluronic
acid dermal filler are explained below (Table 7.
And several competitors were compared to the
YVOIRE® series (Table 2). Most of the data were
measured by using the rheometer, and the UTM
(Universal Testing Machine) was used to
measure the injection force. Also, modification
degree (MoD) and cross-linking ratio (CrR) were

Figure 2 Multi-size gel particles of YVOIRE® Contour series
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“‘From the hyaluronic acid
powder to the hands of a
doctor, what makes the
difference in hyaluronic acid
fillers? The answer is
manufacturing technology.”
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calculated from TH-NMR (Nuclear Magnetic
Resonance) and LC-MS (Liquid chromatography
Mass Spectrometry)+

Conclusion

The integration of cutting edge technology
with non-stop manufacturing process creates
the gorgeous YVOIRE® series. The hyaluronic
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force for YVOIRE® Contour
series and competitor

acid raw material that is manufactured and
controlled under the certificated facility
secures the quality of the final product and
the specialised product manufacturing
process (HICE) makes it possible to produce
the highly competitive hyaluronic acid dermal
filler i.e. YVOIRE.
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