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Flow rate effect on partially modified potato starch
microspheres formation process
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ARTICL EINFO ABSTRACT
Recaved LI Augan Z119 Mahuaral biopalymers ape the most likely choice for hiomedical applications. and starches
decoupied 16 Soprimcher M1 can be corsidersd the best materials for such applications. This comes from the fact
Fey wards: aof their natural arigin and their high biodegradahle behavior. Mathes starches have weak
hiopalymer, hydrogen bonding and a leaching behavior - making it a candidate for drog delivery
mirch application. Seill, to make starch wsefil as a drug delivery carrier, this hydrogen bonding
m must be strengthened In this work, native swest potato starch was used, and the
theskzay hypdrogen bonding between starch moleouales was snhanced by intredocing ghyoerol as
microflnidic, a hydrogen bonding source and sodinm alginate (5A4) asa thickener. This blend was test=d
micmrphae by means of FTIR and DSC, and based on the test results, improved bydrogen bonding
had taken place. Furthermore, potato starch microspheres wers successfolly produced at
differert flove rates. In the work, a microfluidic capillary device was harnessed to form
microsphere generating total flow rates ranging between (000031 and 0.00054) cm*feec.
Herein, a starchfesdinom alginaies'ghycerol mixhire was wsed o a dispersed phase and
F¥A+bwesn B0 was msed & comtimuons phase. &t high flowr rates {0.00082-0.00054)
cmitser, the microspheres book an oval shape. At flove rabes {00003 10004 cmfeec,
the microspheres toak a spherical shape. At very low Bow rabe (000031) cmv'fesc, the
microspheres shell was weak and cavsed oore oozing. In this work, starch microspheres
were successtolly formed with diameter ranging fromm (151-263) pm.
INTRODUCTHON

Twa typas of difficolSss anss whan wosking with hie-
polymer solotioms; the péase diagrasns are net universally
established and need to be redrawn for 2y new samopls,
emd i gcibality of syothetic polymens = orgasic solvants
is based on the Flery-Huggins lattice theory (FH) [1].
Poly=ner micrespharss arg ons of the most commmm coating
types = medicament pannfactore 2nd hald several adves-
tzges, inchuding szcaprelation for meny types of drogs mch
& smmll molenales, profeizs and mecleic scuds and are sasily
pdmninigtered throogh @ symings zeedls [2].

Starches mre composed of o-d- glecom with the gensral
chenzical composition of (CAH100 Tm and consist of tao
diffarsnt polyszcckarnde maolecnles (the Hneer 2oeyloss and
the highly branched amylopectn). As starch gresmles ars
expossd to bot watar they swall, lose their aystallinity and
lomch emyylose =5 they sbsorh water. As amyloss comtent
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increasaes in starch, s sanalling abdlity will decreasae, and
gel formation will be poor. To improvs starck’s ability io
dissohs in water, chemicel :nd phoyricel modiScation pro-
catsing mathods produce Suncrional groups et imclode
cross-lizked, oxidized, acetylasd, hydeocypropeylased, par-
tially kydeatyzsd melscnles. The modification procass balp
stremgthem the hydrogsm bondizg that enhasces the ahility
of sterch to form stable gels withewt lsaching [3-3]

Zodizm alginats forms kydrogsz boading with watar
and imterizira-molecalar ydroges boadmg withis sediom
sodinm alginess pass throegh thees states: bydrogan bonded
with weater — hydroges bomdad with 0F — relatedy frea,
this confens the existence of inter =ha-melecalar bvdrogsn
bonds relating So hnydnosoy] groups i sodimm 2lznam chains
[£]. Bastdes the stroxg Iydrogen beading batwsen ssarch and
sodiem algineie, low concenirations of ghyoarol decreass
mohility of starchk msolacules becanss of the increasing
kydrogsa bonding that sakances infsmealacnlar itarec-
tion [7].
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