
Polydioxanone (PDO)

Crystalline Polymer Strong yet flexible Perfect balance between 
strength and softness

Synthetic poly(ester-ether) 
molecular structure Easily absorbable Results don’t last as long as

PCL (18-24m)

Polycaprolactone (PCL) 

Semi-crystalline Soft, flexible Polymer Not as strong as PDO or 
PLLA

Single unit molecular 
structure Simple sequence

PCL helps create Collagen I 
and III more than PDO and 

PLLA

Hydrophobic polymer Not easily absorbable Results last an extended 
period of time (2-4yr)

Poly(L-lactic acid) (PLLA) 

Strong Covalent bonds 
between its atoms Stronger than PCL

Not as soft under the skin as 
PDO or PCL and cannot be 

used in COG form

Weak London dispersion 
forces Easily absorbable Results don’t last as long as

PCL (18-24m)

Known bio-stimulatory 
dermal filler Stimulates Collagen growth Creates more volume than 

PDO and PCL

Polycaprolactone (PCL)  + Hyaluronic Acid (HA)

Highly Bioactive Embedded with 1% HA Less discomfort & Shorter 
recovery.

Viscoelastic by nature Increased biocompatibility Increase in skin hydration and 
volume.
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Presenter Notes
Presentation Notes
PLLA is a stereoisomer of poly(lactic acid):  Meaning they are the same compound, differing only in the spatial arrangement of their atoms.

Polymerization – taking Lactic acid into polymer chains or three-dimensional networks.

A covalent bond, also called a molecular bond, is a chemical bond that involves the sharing of electron pairs between atoms. These electron pairs are known as shared pairs or bonding pairs, and the stable balance of attractive and repulsive forces between atoms, when they share electrons, is known as covalent bonding.

The London dispersion force is the weakest intermolecular force. The London dispersion force is a temporary attractive force that results when the electrons in two adjacent atoms occupy positions that make the atoms form temporary dipoles. This force is sometimes called an induced dipole-induced dipole attraction.

Hydrophobic molecules are molecules that do not have a charge, meaning they are non-polar. By lacking a charge, these molecules do not have any charge-to-charge interactions that will allow them to interact with water. Hydrophobic materials often do not dissolve in water 

Collagen types contain different proteins which serve separate purposes within the body. Types 1 & 3 can be taken together and may support skin, muscles, bone health, and hair and nail growth and maintenance*. Collagen Type 2 protein makes up the fluids and function in the cartilage and joints.  There are 19 amino acids (proteins) found in Collagen Types 1 & 3 – each essential to functions and maintenance within skin, muscles, and bones. These types are produced by fibroblasts (cells in connective tissues) and osteoblasts (cells that make bones).

PLLA is a biodegradable polymer formed by polymerization of lactic acid.  PLLA is widely used in biomedical applications because it can be produced in multiple compound states (liquid v/s solid ) and is absorbable in the human body. 

Similar to PCL, PLLA is currently used in biomedical devices, such as sutures and bone pins because it has strong covalent bonds between its atoms and weak London dispersion forces; making PLLA strong yet absorbable.  PCL however, is a hydrophobic polymer that does not easily dissolve in water, therefore PCL affords a much longer degradation time than PLLA.  

PCL is a semi-crystalline (flexible) polymer made of a chain of a repeated single unit sequence which is why it has a lower tensile strength than PLLA.  The simplicity of the sequence perfectly lends it’s self to the formation of parallel triple helix chains of Collagen I and III. 
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