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ABSTRACT

This research attempted to study the preparation of encapsulated capsule polymer for
methyl anthranilate (MA) used as essential oil prototype through suspension polymerization using
methyl methacrylate (MMA)-based copolymer as polymer shell. This intended to find out the
influence of various parameters such as polymerization method, monomer and MA ratio, type and
content of low hydrophilic lipophilic balance (HLB) emulsifier on encapsulation efficiency and free
polymer particle formation.

The MA encapsulated capsule polymer was prepared by both micro-suspension
conventional (ms CRP) and micro-suspension iodine transfer (ms ITP) polymerizations. It was
found that large amount of free polymer particle (36-48 %) occurred in aqueous medium by ms CRP
while the free polymer formation was significantly decreased using ms ITP. However, there was no
free polymer formation using lodoform (CHIL,) as chain transfer agent at 0.006 mol% related to
monomer. Due to high water solubility of MA, encapsulation percent was quite low (42%). To
overcome this drawback, various emulsifiers (oleic acid, span 80 and PEG 30 dipolyhydroxystearate
(DPHS)) with low HLB value were used to retain MA in the monomer droplet or polymerizing
particle. Among three emulsifier, DPHS was the best emulsifier to retain MA in microcapsule
giving 58% encapsulation. In addition, MA encapsulated inside the capsule was only released 55%

in 87 days.

)



This can be concluded that MA encapsulated capsule polymer using MMA-based
copolymer as polymer shell with quite high percent encapsulation and without free polymer particle

was successfully prepared. Due to low releasing of MA, the prepared capsule may be able to use in

various applications.

Keywords: capsule polymer, methyl anthranilate, iodine transfer radical polymerization, suspension

polymerization
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Q

(Aluminium oxide)

10. @UNU 80 Analytical Reagent
(Span 80)

11. nsalem@on Analytical Reagent
(Oleic acid)

12. #9930 lalndlaaseon Technical grade

FaAesn (PEG 30

dipolyhydroxy stearate; DPHS)

Sigma-aldrich

Sigma-aldrich

Croda
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7. 1n30ames 1uni13wa3nez i laies (Thermogravimetric ~ TGA 4000 Perkin
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8. 130egImia UV-2401 PC SHIMADZU

anlaIns Il ladimes ( UV-Visible spectrophotometer; UV)
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Abstract

In this research, the preparation of polymethyl methacrylate (PMMA) microcapsule encapsulated

essential oil as methyl anthranilate (MA) by suspension polymerization was studied. Iodine transfer radical

suspension polymerization (suspension ITP) comparing with the conventional suspension polymerization

(suspension CRP) was carried out to decrease the free PMMA particles in aqueous medium normally formed

with the hydrophilic monomer. It was found that the prepared microcapsules from both techniques were

spherical with smooth surface. Using suspension ITP, the particle formation in aqueous medinm was

decreased approximately 50% of suspension CRP where the encapsulation efficiency was similar to that of

the suspension CRP.

Keywords: iodne transfer radical polymerization, essential oil, microcapsule, suspension polymerization
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Abstract
In this research, the preparation of polymethyl methacrylate (PMMA) microcapsule encapsulated methyl anthranilate (MA) as an important ingredient of
ial oil by microsusp polymerization was studied. The obtained microcapsules were spherical with homogeneous distribution of MA in PMMA
particles. Using iodine transfer microsuspension polymerization (microsuspension ITP), byproduct-free PMMA particles formed in an aqueous medium were
greatly decreased compared with conventional radical mic spension polymerization (microsuspension CRP). Moreover, percent total encapsulation before
washing was about 93% which was higher than that of microsuspension CRP (64%). However, after washing, percent ipsul were j Iy
decreased to 37 and 40% for microsuspension ITP and CRPF, respectively, due to the removal of MA adsorbed nearly microcapsule surface. To increase
encapsulation efficiency of MA, copolymerization of MMA with ethylene glycol dimethacrylate (EGDMA) as crosslinked monomer was conducted. Although,
percent total encapsulation before washing of P(MMA-EDGMA)/MA microcapsule (92%) almost the same as that of PMMA/MA microcapsule, it was greatly
improved after washing (58%).

q .y

Experimental | NA

[ Y
Table 1 Recipes for the preparation of POMMA-EDGMA)/MA microcapsules prepared by
microsuspension CRP and ITP

5 MMA EDGMA MA CHI V-70 1%PVA
X it 3 v
Ermscmant. ) ) (@ %) ()  solution(g)
1 5.00 - 5.00 - 0.05 9
2 5.00 - 5.00 0.04 0.05 90
3 2.50 250 5.00 0.04 0.05 90
Patymer shell
MA care

Teuperatuae (C)

Fig. 4 TGA thermograms of MA (a), PMMA (b), PMMA/MA microcapsules prepared
by microsuspension CRP (c). and ITP (d) and POMMA-EGDMA)/MA microcapsules
prepared by microsuspension ITP ()

r—— [— Table2 %Loading and %E: of P(MMA-crosslink polymer)/MA
g #Chrih prepared by microsuspension CRP and ITP

S T

Oil phase: Monomers ¢ M.

Water phase: Water + S Free
Monomers = Methyl methacrylate (MMA) and Ethylene glyeol dimethacrylate (EDGMA) Eemetin. Souversion 1o, h b,
Polymers =Polymethyl methacrylate (PMMA) and Polyethylene glycol dimethacrylate (PEDGMA) (%) (%)

Loading (%owt) Encapsulation (wt%)

Experiment *
Before  After  Calculation®
washing  washing

Before After
g washing  washing
Fig.1 Schematic diagram for the preparation of PMMA/MA microcapsules by
microsuspension CRP and ITP

|74 a7)\ 7 a
0 61 65
57

Conclusions

Fig. 2 Photos of aqueous dispersions (after centrifugation) of PMMA/MA microcapsules
prepared by microsupensions CRP (a) and ITP (b)

PMMA/MA were fully prepared by pension ITP.
The spherical with homogeneously distribute of MA in PMMA particles. Using
microsuspension ITP, free PMMA particles formed in as aqueous medium [1] was

atly d d ed with CRP. Copoly of MMA
with EGDMA has increase encapsulation efficiency of MA.

@ e
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Preparation and of methyl methacrylate-based copoly
microcapsule encapsulated methyl anthranilate
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!Department of Chemistry, Faculty of Science and University of Th i, Klong 6, Tt
Pathumthani 12110, Thailand
*Advanced Materials Design and Dcvelopcment (ANDD) Research Unit, Insulule of Research and Development, Rajamangala Universitv of

Klong 6, Th F i 12110, Thailand. STPSOlutlonS
e * ing author: a_chai il.rmutt.ac.th Enronmental Friendy Produc
@ In this research, the preparation of polymethyl methacrylate (PMMA) mi psule lated methyl anthranilate (MA) as an
important ingredient of essential oil by microsuspension iodine transfer poly i (ms ITP) pared with mi spensie ional radical
polymerization (ms CRP) were studied. The obtained mi le hesized with both techni were spherical in shape with homogeneous

distribution of MA in PMMA particles. Byproduct-free PMMA particles formed in an aqueous medium were greatly reduced in ms ITP(< 1 wit%)
compared with ms CRP (35 wt%). Moreover; percent total encapsulation before washing was approximately 97% which was higher than that of ms CRP
(77%). However, percent encapsulations after washing were not different (~ 42%). Because the polarity of MA is similar to PMMA resulting in incomplete

internal phase separation, some of 1 MA near mi ipsule outer surface were washed out. To improve the shell strength and MA control

release, copolymerization of MMA with ethylene glycol dimethacrylate as crosslinked monomer was also conducted.

Keywords: Microcapsule, Methyl anthranilate, Todine transfer polymerization

Introduction

Prevent the reaction with environment

% o Fig. 3 Opiical mictogtaphs of PMMAMA and P(MMA-co-EGDMAYMA miicrocapsules

prepared by icrosppnsions CRP () nd ITP of experiment 2 (), 3 (6.4 (4.5 (06 0.7 @
and 8 (h)

i
i
H
o
g

Methyl anthranilate (MA)

Experimental

Fig. 4 SEM miicrographs of POMMA-EGDMA)MA
ITP of experiment 5 (a), 6 (b), 7 (<) and 8 (d)

ey $000 rpm 0 Car2n e
O phase: somoeses + MA +sfaceante + V270 +C L]
e v W - Pih s /4
PMMA
Moo - et ke il o ol "
Polymers = polymethyl methscrylate (PMMA) and ~poly(methyl ~methacrylate-co-ethylene  glycol
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Fig .1 Schematic diagram for he preparation of PMMA/MA and POMMA-co-EGDMA)YMA microcapsules by Smpliah %)
microsuspensions CRP and TP

) ) < Fig. § TGA thermograms of 104, PN, . PMMA/MA microcapsules prepared
Table 1 Recipes for the prepaation of PMMAMA and POMMA-EGDMAYMA ticrocapsules by microsuspension CRP 1| 1 and TTPat &xpeicut |, POMMA-EGDMAVMA
prepared by microsuspension CRP and ITP Deeparedty i jon ITP af Sand
Experimen MMA EGDMA  MA  CH,  vi70 VA g ocia spanso  peHs Table 2 eLonding and *sencapslatin f MA it FOMMA-EGDMA) MA micoosapsule

1 ® ® |02 \\ENePa @ @ prepared by microsuspensions CRP and 1T}

&

1 500 - 500 - 005 % E - - / Loading(Pewt) Encapsulation (wi%)
4 ree
2 500 - 500 001 005 %0 < = = . Conversion Es 5
Experiment PMMA xperiment 3
3 5.00 - 5.00 0.02 008 9% - - - *) 9 Theigre [/ Aer  Chloulstion Before  After
e € washing  washing
4 5.00 - 5.00 004 0.05 90 - - = gsuing,
5 250 250 500 004 005 % - 7 - 1 75 42 4 30 7 64 4
6 250 250 500 004 005 90 10 & . ; :; "] Cs :; Z : ;‘:
7 250 250 500 004 005 % - 10 - X ¥
8 250 250  S00 0 005 %2 - - 10 s 2 3 1l o ® » 2,
= 2 - & = 5 7 0 53 33 57 92 2
CHI, = iodoform, V70 = 4, 4 - Azobis (4- methoxy - 2, 4 - dimethyl valeronitrile). PVA = polyvinyl alcohol, 6 46 0 24 60 8 40
DPHS = PEG 30 dipolyhydroxystearate 7 mn 0 45 21 52 86 40
3 100 0 73

Calcutsted wsing the following equation:
where A and B are, respecively, weights of MA from recipe

Conclusions

were prepared by
ITP. Using microsuspension ITP, fiee PMMA particles formed in an aqueous

were greatly decreased compared with microsuspension CRP.
Copolymerization of MMA with EGDMA slightly increased encapsulation
efficiency of MA with high shell strength spherical microcapsule, The addition of
DPHS siguificantly increased the encapsulation efficiency of MA. However,

i nonspherical mictocapsules multiple dents were obiained.

Fig. 2 Photos of aq (aft MMA/M,
e lwuonsCRP(l)mlePofexpenmgmz(b) s(c)mu(d)
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