Metabolic engineering of hyaluronic acid production

Natural sources of hyaluronic acid and its uses 

Hyaluronic acid (HA) is a naturally occurring biopolymer, which serves important biological functions in bacteria and higher animals including humans. Naturally occurring HA may be found in the tissue of higher animals, in particular as intercellular space filler (Balazs, 1993). It is found in greatest concentrations in the vitreous humour of the eye and in the synovial fluid of articular joints (O'Regan et al., 1994). In gram positive streptococci it appears as a mucoid capsule surrounding the bacterium 

Since its discovery in human tissue, HA and its derivatives has been largely studied and applied in the biomedical arena. The appeal of this polymer has been accentuated by its high level of biocompatility. It has been used in viscosurgery to allow surgeons to safely create space between tissues. As a microcapsule it can be used for targeted drug delivery. Viscosurgical implants are constructed from HA (Balazs, 1993). Its viscoelastic character has been used to supplement the lubrication in arthritic joints. Finally, because of its high water retention capacity, this EPS (extracellular polysaccharide) also occupies a niche in the lucrative cosmetics market.

The commercial value of HA far exceeds that of other microbial EPS. With an estimated world market value of $US 500 million, it is sold for up to $US 100 000 per kilogram. Compare this with another leading microbial EPS, xanthan gum derived from Xanthomonas campestris, which sells for up to $US 11 per kilogram.

Structural features and properties of hyaluronic acid

The utility of this biopolymer is derived from a remarkably simple construct. HA is comprised of linear, unbranching, polyanionic disaccharide units consisting of glucuronic acid (GlcUA) an N-acetyl glucosamine (GlcNAc) joined alternately by beta 1-3 and beta 1-4 glycosidic bonds (Fig. 2). It is a member of the glycosaminoglycan family which includes chondroitin sulphate, dermatin sulphate and heparan sulphate. Unlike other members of this family, it is not found covalently bound to proteins.


Isolagen "A patient’s own collagen-producing cells (fibroblasts) are extracted, reproduced, and then re-introduced by injection back into the patient’s treatment area. Unlike other collagen development companies, Isolagen uses only the patient’s unique, living cells to produce the patient’s own collagen. There is no foreign substance utilized in this treatment protocol, and the results are significantly longer lasting than other techniques." 

Radiance calcium hydroxylapatite, (CaHA) microspheres suspended in polysaccharide gel; longevity being at least 2 to 6 years and is in the investigational stages for cosmetic use in the US. 

