
SynBiosys® injectable biodegradable solid implants find application as  
long-acting parenteral drug delivery depots in various chronic disease areas, 
including ophthalmology, oncology and CNS. They can be used for  
site-specific as well as for systemic drug delivery of the full spectrum of  
therapeutically active compounds. 

Injectable solid implants
Injectable biodegradable implants for subcutaneous and  
ocular delivery of small molecules, peptides and proteins

Key attributes of SynBiosys 
injectable implants
• Low temperature extrusion
• Hydrophilic and hydrophobic polymers
• Delivery of small molecules, peptides and proteins
• Sustained release up to 6 months
• Activity biological and labile compounds preserved
• Completely biodegradable
• High drug loading capacity
• Easy scale-up and cost effective production
• Patent protected

InnoCore Pharmaceuticals is based in Groningen. The city of Groningen  
is located in the northern part of The Netherlands
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Disease areas
• Prostate cancer
• Parkinson’s disease
• Macular degeneration
• Retinal vein occlusion
• Bone repair
• Post surgical pain

Therapeutic compounds
• Goserelin 
• Leuprorelin
• Dopamine modulator
• Anti-VEGF A
• Dexamethasone
• BMP-7
• Bupivacaine

Administration
• Subcutaneous 
• Intraocular
• Site-specific

InnoCore Pharmaceuticals is a biopharmaceutical 
drug delivery company specialized in the 
development of long acting and minimally 
invasive injectable drug delivery products  
for the treatment of chronic diseases.



Injectable solid implants
Biodegradable injectable solid implants find application as drug  

delivery depots in various chronic disease areas, including  

ophthalmology, oncology and CNS. They can be used for site-specific 

as well as for systemic drug delivery of small molecules, peptides and 

proteins for periods typically varying from several weeks up to more 

than 6 months. 

InnoCore has the disposal of advanced (micro)extrusion technologies 

allowing effective implant formulation development of the customers 

active compound with its proprietary SynBiosys bioresorbable  

polymers. 

Implants with high drug loading and well-defined release and 

biodegradation kinetics are designed by using the most appropriate 

polymer grades in the blending- and extrusion process to create 

novel drug delivery products for our customers.

The use of injectable solid implants based on proprietary SynBiosys 

bioresorbable polymers opens opportunities for optimization of 

existing products and life cycle management of generic drugs and 

will therefore add significant value. Newly developed active pharma-

ceutical ingredients formulated into an injectable controlled release 

mini-rod can benefit from the versatile SynBiosys chemistry as well 

as through optimized control over release kinetics, improved API 

bioactivity and minimization of side effects.  

Long-term sustained release
A unique aspect of SynBiosys multi-block  

co-polymers is that they are composed of 

glycolide, lactide, -caprolactone and poly-

ethyleneglycol, all well-known and biologi-

cally safe compounds, which are applied 

in a new and advanced molecular archi-

tecture. The biological safety of SynBiosys 

polymers has been proven in an ISO-10993 

test program and various polymers grades 

are clinically applied, e.g. as drug eluting 

stent coatings. Drug release from SynBiosys 

implants is the result of a tight interplay of 

drug diffusion and polymer degradation.  

By customization of the glass transition  

temperature, hydrophilicity, swelling degree 

and degradation rate of the copolymers, and 

optimization of the drug load and dimen-

sions, zero-order release can be achieved 

for extended periods of time for basically 

any type of compounds, including proteins, 

as is shown in Figure 1 for bovine serum 

albumin.  

SynBiosys implants have further been  

formulated to deliver small molecules,  

peptides and proteins up to more than 6 

months. 

Preserved stability of biological and labile compounds
One of the key features of the SynBiosys solid injectable implant technology is that 

it allows the delivery of structurally intact and biologically active biotherapeutics: 

 

Low temperature extrusion
Peptides and proteins are sensitive molecules and their biological activity is easily 

affected by harsh processing conditions such as high temperatures and shear stress. 

The ability to extrude at temperatures as low as 50 oC enables the creation of Syn-

biosys solid implants for labile drugs and biotherapeutics. 

 

No pH reduction in polymer matrix
After implantation no acidic microenvironment is formed within SynBiosys-based 

implants. This is a considerable benefit as compared to PLGA-based depots which 

suffer from extensive pH reductions leading to loss of activity of encapsulated  

proteins. The absence of in situ pH reduction in SynBiosys polymers is attributed to 

the presence of poly(ethylene glycol) due to which a hydrophilic hydrogel is

formed in which acidic degradation products do not accumulate. It was found that 

the bioactivity of released lysozyme was completely preserved thereby proving that 

hydrophilic SynBiosys polymers are compatible with labile proteins. 

Generic peptide implants
InnoCore’s injectable solid implant manufacturing process is also suitable for PLGA-

based implants. Generic versions of goserelin implants (1 and 3 months) and leupro-

lide implants (1 and 3 months) are currently under development. In vitro dissolution 

kinetics and serum goserelin levels in rats of InnoCore’s one month goserelin 

implants are identical to the originator’s product as is shown in Figure 2 and 3.

cGMP manufacturing of implants
Solid implants are manufactured using a continuous low 

temperature melt extrusion process. Polymer and API 

are blended prior to or during the extrusion run and then 

extruded through a die to obtain a cylindrical strand of 

precisely controlled diameter, which is then cut into rods  

with the required length and claimed dosage. Finally, each 

individual implant is loaded into a custom made injection  

device and packaged in a barrier pouch. Implants 

with diameters between 200 μm to 2 mm are typically 

manufactured.

The batch size depends on the duration of the extrusion run 

and typically varies between several hundreds of implants 

for formulation and animal studies to several thousands of 

implants for commercial production. InnoCore is currently 

working on the realization of a cGMP production line for 

clinical trial batches and small scale commercial manu

facturing. 

Partnering opportunities
InnoCore offers its proprietary drug delivery technologies and 

solid injectable implants currently under development for 

licensing to third parties. Since our inception in 2003, we have 

successfully partnerships with biotech and pharma companies 

throughout the world. 

InnoCore is interested in establishing new partnerships to 

co-develop parenteral drug delivery products based on its 

proprietary technologies. Being a small-sized organization, 

we are flexible in constructing partnership agreements and 

focused on efficient product development. Our priority is to 

build successful long-term partnerships. We believe that only 

truly collaborative relationships lead to mutually beneficial 

partnerships.

Due to their hydrophilic character and excellent 

processability at temperatures as low as 50oC and as a  

result of their hydrophilic character, SynBiosys® injectable 

solid implants are especially suitable for the long term 

delivery of peptides and proteins.
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Fig. 1: In vitro release of BSA
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Fig. 2: In vitro release of goserelin
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Fig. 3: Serum levels of goserelin (rats)
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