IN VITRO VISUALIZATION OF HYALURONIC ACID DERMAL FILLER INJECTION
IN HUMAN SKIN: COMPARISON BETWEEN THREE DIFFERENT FILLERS

Hanan Osman-Ponchet!, Béatrice Gauthier!, Alexandre Gaborit!, Emilie Gragnic', Anne-Sophie Dugaret?, Didier Zugaj?, Guy Bouvier!, Bernard Ruty', Laurent Petit?

'DEPARTMENT OF PRECLINICAL DEVELOPEMENT, GALDERMA R & D, SOPHIA-ANTIPOLIS, FRANCE; DEPARTMENT OF CLINICAL UNIT FOR TESTING AND IMAGING OF SKIN
(CUTIS), GALDERMA R & D, SOPHIA-ANTIPOLIS, FRANCE

GALDERMA a

Committed to the future
of dermatology

INTRODUCTION

* In recent decades, injectable dermal fillers are becoming very useful for the correction of congenital or traumatic facial defects and in patients suffering from lipodystrophy following AIDS. Moreover, these substances are becoming very popular for
the treatment of facial wrinkle.

* Dermal filler properties differ both between and among dlasses. Hyaluronic acid (HA) based fillers have varied life spans ranging from weeks to months depending upon their degree of reticulation.

* Highly reticulated HA fillers are more resistant to in situ degradation and show clinical efficacy for up to 1 year.

Thiaim of this \vaork was to compare the diffusion pattern of three dermal fillers only differing by their degree of reticulation injected in ex vivo human skin using dermo-echography and histopathology evaluation techniques associated

with image analysis.
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* Analysis was performed by:
* Ultrasound (Dermo-echography).

Image capture: slides were scanned using Mirax™
scan system from Zeiss.

o After color deconvolution and use of a binary mask in Matlab®, the surface of the injected area and its texture were measured.

o The texture parameter is an objective measurement of the filler behavior in the dermis: it describes the degree of entanglement

* Histopathology with image analysis. of the filler material in the dermal issue.

RESULTS

20 MHz ultrasound images of ex vivo human skin samples Histopathological analysis of dermal filler in ex vivo human skin samples
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At microscopic examination, the sites of injection are well visible at low magnification in the dermis: the three dermal fillers appeared
in blue due to their hyaluronic acid content.

o After injection of Emervel®, the dermis was largely thickened

e Ultrasound image showed three layer structures:
and appeared less echogenic.

* Uppermost Iorer: echogenic )
* |ntermediate layer: poorlrechogenlc )
*  Dermis-hypodermis interface: echogenic.

Histopathological analysis of dermal filler in ex vivo
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Ultrasound images of ex vivo skin sample after injection of dermal filler

Figure 5 Effect of Emervel® injection on skin thickness Image analysis evaluation of the specific texture parameter
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skin thickness increase (CV<5%) with the three fillers tested. p<0.007 p<0.007
F3T01002V * The lower increase was observed with Emervel® Touch
(the less reticulated filler), though not reaching statistical ~ { )

significance. .
e This tendency was more visible 24 hours after dermal filler
injection, probably due to a rapid diffusion of the less
reticulated filler. .
In the case of Emervel® Classic, skin thickness increased by
1.80-fold compared to control non injected skin samples.

Ultrasound images just after dermal filler injection (T0)

Ulirasound images after injection of Emervel® dermal filler
showed that:

e The dermis was largely thickened.

e The dermis appeared less echogenic.

Using the texture parameter, the image analysis showed a
statistically significant differences between the control and
each of the three dermal fillers tested (p<<0.007).

In the case of Emervel Touch (lower reticulation), the filler
material appears more entangled within the surrounding
tissue than with the two other fillers.

e With the three dermal filler of Emervel® range, totally non-
echogenic zones were observed within the dermis probably
corresponding to the dermis area occupied by hyaluronic
acid (non-echogenic material).

CONCLUSIONS

In vitro excised human skin model, combining dermo-echography and histopathology evaluation techniques associated with image analysis, is suitable to compare dermal fillers only differing
by their degree of reficulation on a short-time period.




