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Introduction
Applications of non-biodegradable polymers in biomedical field 

pose many problems including their surgical removal after recovery/
surgery. In this regards bio-plastics of microbial origin have been seen 
as a potential material in the field of biomedical field as they are safer, 
completely biodegradable after their use and do not pose the problem 
of their surgical removal. Among the various types of biopolymers 
produced by microorganisms, a great demand is building up for Poly-
β-hydroxy butyrate (PHB) because of its suitable material properties 
like completely biodegradability,1 its biocompatibility, it supports 
cell growth, guide and organize cells which allow tissue in growth. 
These properties make PHB as an ideal candidate in various items 
preparation in medicine, surgery, pharmacology, transplantology and 
in tissue engineering scaffolds. In tissue engineering scaffold it is used 
as biopolymer porous substrates. 

Biocompatibility and non-toxicity are the basic requirements 
for any material to be used in human system. Detailed research and 
analysis on biodegradation, biocompatibility and cytotoxicity assays 
in vivo and in vitro on PHB have clearly demonstrated its complete 
biodegradability and non-toxicity and hence its biocompatibility.2 
The monomers formed after biodegradation of PHB are those that are 
found as intermediates in metabolic pathways of all higher organisms. 
3-hydroxybutyric acid is the main biodegradation product of PHB, 
similar intermediates are found in humans.3 

The present article focuses the recent developments in various 
applications of PHB as biodegradable polymer in biomedical field. 

Brief history of PHB 

PHB was first discovered by Maurice Lemoigne in Pasteur 
Institute, Paris in 1925 during study on Bacillus megaterium.4 It 
is accumulated by variety of microorganisms during their growth 
on carbon rich and nitrogen limiting conditions.5 PHB has been 
seen as an eco-friendly substitute for synthetic thermoplastics as it 
posses properties similar to the synthetic polymer (polypropylene) 
and is completely biodegradable under natural conditions after its 
disposal. Therefore, replacement of non-biodegradable polymers by 
truly biodegradable and eco-friendly polymers like PHB will help to 
combat environmental problems created due to the production, use 
and disposal of synthetic polymers,6 use of biodegradable polymers 

in different field will have numerous advantages. Synthesis of PHB 
is the enzyme catalyzed reaction which converts acetyl-CoA to PHB. 
Research efforts have led towards the large scale production of PHB 
with lower production cost. When large amount of bio-plastics are 
available for exploitation then development in new applications are 
expected. Monsanto take ‘BiopolTM’ assets commercially available 
bio-plastic and further sold to Metabolix. Metabolix demonstrates 
high yield production of bio-plastic at laboratory scale. 

In tissue engineering scaffolds 

PHB has found good applications in tissue engineering scaffolds, 
the ideal material properties of PHB such as compatibility, support 
cell growth, guide and organize cells allow its applications in tissue 
growth.7,8 

In cell growth 

PHB has also found as a good biomaterial for growth of various cells 
including fibroblasts,9 osteoblasts,10 cartilage derived chondrocytes,11 
human umbilical vein endothelial cells and rabbit aorta smooth muscle 
cells12 as it is easily metabolized in the biosynthetic pathway of cell. 

In reconstructive surgery 

Slow and in vivo degradability of PHB proves it a potential and 
good candidate material for use in reconstructive surgery and in the 
development of cardiovascular products such as pericardial patches, 
vascular grafts, heart valve.13,14 

In controlled drug delivery system and surgery aids 

In controlled-release drug delivery systems a carrier material that 
is harmless to an organism and having necessary physical, mechanical 
and biomedical properties including degradability in biological media 
is needed. Since PHB and its derivatives fulfill these criterions they 
have good potential applications in controlled drug release system,15,16 
surgical pins, sutures, swabs, wound dressing, bone replacements and 
plates, cartilage remodeling, and orthopedic uses.17–20 

Wang & Bakken21 have reported that PHB could be particularly 
used as biodegradable carriers for long term dosage of drugs, 
medicines and hormones. Turesin et al.22 reported that PHB also 
suitable as biodegradable drug carriers. 
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Abstract

Biodegradable plastics has gained significant commercial interest in recent years as 
they are having similar properties to that of the synthetic plastic used now a days, they 
are completely bio-degradable, are produced from natural (microbial) sources and are 
biocompatible in human system. These properties make PHB as an ideal candidate for 
various applications in medical field. The present article focuses on new developments 
in application of Poly-β-hydroxybutyrate (PHB) as biodegradable polymer in 
biomedical field. Derivatives of PHB particularly 4 HB (4-hydroxy butyrate) units has 
been found useful in the treatment of narcolepsy.
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As peripheral etc. substitutes and implants 

PHB is used as a pericardial substitute,23 blood vessel 
replacements, stimulation of bone growth and healing by piezoelectric 
properties, cardiovascular, dental implants etc. The advantage of 
using biodegradable plastics during implantation is that it will be 
biodegraded eliminating the need of surgical removal. 

Sodian et al.24 reported that PHB can be used to fabricate three-
dimensional, porous, biodegradable heart valve scaffold. 

In treatment of various diseases 

The degradation products of PHB i.e. 4-hydroxy butyrate (HB) 
units are pharmacologically active compounds and therefore are 
very suitable for treatment of various diseases such as alcohol 
withdrawal syndrome, narcolepsy, chronic schizophrenia, catatonic 
schizophrenia, atypical psychoses, chronic brain syndrome, neurosis, 
drug addiction and withdrawal, Parkinsons’s disease, circulatory 
collapse, radiation exposure, cancer and other neuropharmacological 
illnesses. HB (4-hydroxy butyrate) units has been found useful in the 
treatment of narcolepsy, a chronic sleep disorder found in humans 
that generally starts at early adulthood and result in sudden sleep 
attacks, paralysis and sometimes temporary loss of muscle tone. HB 
act as a neurotransmitter in mammalian central nervous system as it 
is chemically closely related to gamma amino-butyric acid (GABA- a 
muscle tone regulator), it acts on the GABA receptor and reduces the 
narcolepsy. GABA that regulates the muscle tone.25,26 

Conclusion
Among the various biodegradable polymers of microbial origin, 

PHB has been considered as an ideal candidate in medical field due 
to its various useful properties for various potential applications in 
biomedical and health field. Further research in the development 
and preparation of bio-plastic with additional properties desired for 
medical applications is expected to enhance the further biomedical 
application of PHB.
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