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Plastic waste 

1 million mobile phones ......................... Every Day 

 

 > 10 million plastic cups ........................ Every Day 

 

> 1 billion plastic bottles ......................... Every Day  

 

> 10 billion plastic bags .......................... Every Day  
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Plastic waste 

üExcessive consumption and poor recycling generate massive waste 
 
üPET used in plastics bottles 

 
ü2400 million tonnes on American shelves (2006) 

 
üOnly 23.5% Recycled    -  500+ years to degrade 
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Recovery rates for plastic in Europe 

Group of leading countries with 
recovery rates above 80%  
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Bioplastech overview 

Biotechnology company producing biodegradable 
(PHA) polymers from waste residues 

 

Irish SME ς Dublin (2009) 

 

University College Dublin and Trinity College 
Dublin technology 

 

Polymer production and product development 
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Bioplastech overview 

In house development 

 

International cooperation 

 

Waste to PHA technology development 

 

Product development 
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Bioplastech approach 

Identify a waste 

 

Develop a bioprocess from the ground up 

 

Work with partners or in house 

 

Scale technology 

 

Test polymer properties and develop applications 
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Challenges 

Developing technology is challenging 

 

Each waste is different 

 

Each batch of waste can be different 

 

Partnership essential 
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Bioplastech Production technology 

Conversion of PET waste to Polyhydroxyalkanoate 
(US8507230 B2) 

Ç Eliminates the disadvantages of PET recycling 

Ç PET can be degraded by Pyrolysis in monomeric 
components (Terephthalic acid and Ethylene Glycol) 

Ç Terephthalic acid as a carbon source for production of 
PHA using Pseudomonas bacteria by fermentation 

Ç  Recovering the polymer by down stream process 
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Bioplastech Production technology 

Production of  Polyhydroxyalkanoate using mixed 
platics (US2011/0008857A1) 

 

Ç Production PHA using mixture of  hydrocarbons BTEXS 
compounds 

 

Ç Nitrogen limiting fermentation to produce PHA 

 

Ç  Recovering the polymer by down stream process 
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Bioplastech Production technology 

ÇConverting polyethylene to PHA production 
(Submitted to UK office June 24 
,2013.  application number  1311177.8) 

 

 

Ç  Novel polymer composites (submitted to 
European patent office. Application No. 
13168819.4). 
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Bioplastech Production technology 

Plastic 

Pyrolysis 
PHA 

 Microbiology 

Polyethylene Alkanes 
Alkanoic  

acid 

PHA 

Optimization of feed strategies and fermentation conditions is crucial for 

maximum yield of PHA 
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Bioplastech Production technology 
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Bioplastech Polymers 

ÇMedium chain length Polyhydroxyalkanoate (mclPHA) 
 

ÇThermoplastic  Elastomer 
 

ÇSide chains vary from C2-C18 
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PHA Applications 

PHA Polymer Type Application Reference 

P(3HB), P (3HB-co-3HHX) and blends Scaffolds, Nerve regeneration, Soft 

tissue, artificial oesophagus, Drug 

delivery, Skin regeneration, Food 

additive 

Yang et al., 2002, Chen et al., 

2005, Bayram et al., 2008, Tang et 

al., 2008, Clarinval et al., 2005 

mcl-PHA/scl-PHA Cardiac tissue engineering, drug 

delivery, cosmetics, drug molecules 

Sodian et al., 2000, Wang et al., 

2003 

De Roo et al., 2002 

Zhao et al., 2003 

Ruth et al., 2007 

P(4HB) and P(3HO) heart valve scaffolds, Food additive Clarinval et al., 2005 

Valappil et al., 2006 

P(3HB-co-4HB), P(3HB-co-3HV) Drug delivery, Scaffolds, 

Artificial heart values, 

Patches to Repair gastrointestinal 

tracts, Sutures, 

  

Türesin et al., 2001 

William et al., 1999 

Chen et al., 2008 

Freier et al., 2002 

Kunz et al., 2006, 

Volova et al., 2003 

PHB, Mirel P103 Commodity applications 

Shampoo and cosmotic botteles, cups 

food containers 

Philip et al., 2007 

Amass et al., 1998 

Walle et al., 2001 
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Bioplastech Research Strategy 

Production & 
Characterisation of 

mcl-PHA 

Bioplastech 
Bio based mcl-

PHA 

Applications 

Process 
optimization for 

composites 

Composites for 
targeted 

Applications 

Structure-property 
relationships 

Research 

Commodity 
Plastics 

Personal Care 

Medical Devices 
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Bioplastech Polymers 

ü More polymers under optimization 

 

ü Properties vary from feed stock to feed stock and 

fermentation conditions 

 

ü   Renewable lignocellulosic feed stocks for production of 

PHA 

Polymer DSC Tg DH J/g TM Mn Mw PD 

Bioplastech R -38.1 33.3 54.1 77628 174229 2.2 

Bioplastech M -42.2 5.9 35.4 76382 149044 1.9 
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 Bioplastech Polymers 

Addition of mclPHA increases the flexibility of the PLA polymer 

between 250-300% 

 

(Novel polymer composites (submitted to European patent  . 

Application No. 13168819.4) 

Polymer Blend Youngôs 

Modulus 

(MPa) 

UTS 

(MPa) 

Strain at Break 

(%) 

Toughness 

(J/m3) 

PLA 440 77 12 4.9 

PLA-mclPHA-1 481 50 321 9.7 

PLA-mclPHA-2 366 32 242 4.8 

PLA-mcl-PHA-3 414 25 23 5.0 



Confidential- Do not circulate 

Bioplastech Polymers  

Electrospinning uses an electrical charge to draw very fine 
(micron and nano scale) fibers from a liquid (polymer in 
solvent) chaotically.  
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Bioplastech Polymer Processing  
Parameters 
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 Bioplastech Polymers 

Langer and Vacanti. Science, 260, 920-926 (1993); Dvir et al. Nature Nanotechnology, 6, 13ɀ22 (2011) 

Biocompatible polymers play crucial role  for whole tissue 

engineering 
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Bioplastech Polymers-Cytotoxicity 

 
PHA and PHA composites samples are non toxic against lung 
epithelial cells  
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Raw materials 
supply chain 

Optimization of 
fermentation 
process to achieve  
maximum PHA  
(Advances in 
Biotechnology)  

Development 
of PHA based 
products 

Future Challenges 

Fine 

chemicals 
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The process of scientific research and innovation is 
accelerated by collective enterprise approach 


