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1. Introduction

An alternative method for the preparation of highly porous monolithic polymer material is
polymerisation of the continuous phase of a high internal phase emulsion (HIPE). [1]
Typically, the yielding polymer has an open cellular structure with interconnects, which is the
result of the internal phase being trapped inside the continuous phase during the
polymerisation. After the extraction of internal phase, the porous structure remains. Such
monolithic polymers, termed Poly HIPE [2] were initially prepared as styrene/divinylbenzene
copolymers and applied as precursors for reactive species [3], as biocatalysts supports [4]
and as supports for filtration [5]. With the addition of 4-vinylbenzyl chloride as a monomer, a
reactive PolyHIPE monolith was produced, functionalized and utilized as a scavenger in a
flow through mode [6].

HIP emulsions are known for a very long time and Lissant first defined them. [7] HIP
emulsions are useful in various fields of science, among other in the field of tissue
engineering. [8] Two types of emulsions are widely used:

- Oilin water emulsions (o/w),

- Water in oil emulsions (w/o0). [9]

Emulsions are compound from internal and continuous phase. High internal phase emulsion
(HIPE) is emulsion where the volume of internal phase exceeds 74.04 % of total volume. [7]
HIP emulsions are commonly used in the field of material science. The polymers formed
from high internal phase emulsions are called polyHIPEs. Such type of monolithic polymers
can be prepared from different monomers. [10]

The initiators play an important role in the polymerisation reactions.

2. Results and discussion

Biocompatible poly(trimethylolpropane triacrylate) monolithic supports were prepared by the
polymerisation of the continuous phase of water in oil high internal phase emulsions.
Different photoinitiators and thermal initiators were used. The influence of initiators on
porous structure was studied. The combination of different surfactants was used and the
influence of surfactants on porous structure was investigated. Morphology of monolithic
materials was studied by scanning electron microscopy.

Different photo and thermal initiators were used to prepare biocompatible poly
(trimethylolpropane triacrylate) porous monolithic supports. Three different photoinitiators
were used: Darocure 1173, Irgacure 819 and K69:
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Figure 1: Darocur 1173 Figure 2: Irgacure 819 Figure 3: K69 [11]
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Different combinations of surfactants were used to find the polyHIPE structures of prepared
samples. Surfactants play an important role in preparing a stable emulsion. Surfactants can
be anionic, cationic, amphotermal and non-ionic. [12]

Surfactant decrease surface tensile between two immiscible phases and stabilize the
emulsion. Different volume percent of surfactants and thermal initiator potassium
peroxodisulfate (PPS) were used (Table 1).

ID Sample Surfactant Surfactant [%] HLB value Initiator
MS30 PEL 121 20 0,5 PPS
MS33 PEL 121 25 0,5 PPS
MS32 PEL 121 30 0,5 PPS
MS31 PEL 121 40 0,5 PPS

Table 1: Compositions of emulsions used for polyHIPE preparation.

A combination of two surfactants was also used (Table 2).

SURFACTANT | HLB
SAMPLE | SURFACTANT [%] VALUE INICIATOR
MS42 | PEL 121, Span 85 30 0,5 AIBN
MS55 | PEL 121, Span 85 30 0,7 AIBN
MS51 PEL 121, Span 85 30 1,0 AIBN -
MS56 | PEL 121, Span 85 30 1,2 AIBN -
MS57 | PEL 121, Span 85 30 1,4 AIBN
MS58 | PEL 121, Span 85 30 1,6 AIBN
MS68 | PEL 121, Span 85 30 1,8 AIBN

Table 2: Compositions of emulsions with a combination of surfactants

For initiation, three different photoinititators were used (Table 3).

SAMPLE ID PHOTOINITIATOR -
MS83 Darocur 1173
MS88 Irgacure 819
MS107 K 69

Table 3: Different photoinitiators

We investigated the influence of different surfactants and initiators on porous structure. We
have found out that the best porous structure was prepared by using photoinitiators.

Flge: SKA sample

MS88 ; Flgure 5: SEM of sample MS107
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3. Conclusions and possible applications
We have shown that highly porous structures can be prepared by using different types of
surfactants and initiator. Such structures will be potentially used for tissue engineering.
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