Soyeyns Juiey - mﬁﬁﬂwﬁ’aqﬂmammﬁﬂwqummﬂﬁaﬂlﬂi%s%mwﬁLﬁuwa'a
vasunaideneenied dviunsiauinadinwlugnaiisuwuungu (A STUDY OF
POROUS GLASS-CERAMIC MATERIAL FROM BIOWASTE EGGSHELLS AS A SOURCE
OF CALCIUM OXIDE FOR BIOPHASE DEVELOPMENT IN POROUS PROSTHETIC

EYEBALLS) 81215891U3nw1 : 509Aans19158 n3.35%81 0188355047, 97 Wil
AdAry: nanawsinngu/udenty/gnaniiien

mu?%’afﬁﬂumsﬁﬂwﬁ’aqnmaLszﬁflﬁﬂwquﬂ1ﬂLﬂﬁaﬂl‘dsuas%amwﬁﬁuméwaa
wraLBeueenlas (Calcium oxide; CaO) dmsuiaumadinwlugnaiieunuungu Taevih
miﬂ%’uLﬂﬁauaaﬁﬂszﬂaumqmﬁsuamf’ffumaL«%‘&Jm%ﬁmmLLazqquﬁﬁiﬂumi‘ﬁugﬂﬂma
winlinngu welildlassaaazautifvmzausionsaaauanngasddumsidouly
57918 I@ﬂwudmmamswﬁﬂwiuﬁﬁaaﬁﬂisﬂawaﬂmﬁamafﬂfuﬁ (Sodium oxide; Na,O)

sosazr 10 lavlua uratfenaanlan (Calcium oxide; CaO) $osay 30 laelua way

1] '
aaa

ganeulasenlest (Silicon dioxide; SI0) $evas 60 Inelua uaznaonTugUnanawinngy
figamgll 1000 esrniwaidea Suld 2 Falue Wuangidfian dwsuimusioluidutag
nandwsinwguiidanamguiivszinudesay 40 Jademedmuliiededanizany
N9 mimaauLﬁaqﬁu’Lumsaﬁaawmmafaﬁwmawwé Jusvezan 1 ey wulfiva
Faaw laun Taaanalnlus (Wollastonite; CaSio,) Wumandnwagnuailngi (Devitrite;
Na,CasSic0;¢) Lunasas %aé’aummmvﬁ"\ﬁ’ulé’ﬁﬁ’umma‘uamquuasﬁmmLaﬁama
dnivdmeaey wansidiudnnumuniuseanssasdusinis (Simulated body fluid;
SBF) Jaiaiusiesndienisilsuiiisupaantinarawsfinngulussdussnouthadu Tngld
Tagavilunadeeenladsineiu nanfe nwdenldiu wWasnlvwniigaumai 1000 asn
wawdua Sulwl 2 $2lus uazuea@enmivaundndud uasveaeusadeaduszevia 3
oy uay 8 Ly Wlednmumsasuulameanadiniw 11"11/1‘13’060@@5’2161 AUNTUIILAE
Tnssa$reqania wuinanawsiinwguainiagiuie 3 uves Wadanmlaanalnluduass
AnsinanunsaudhAuldidusamenesywdmiiouty ammmsumiiduadesosay 36 waxdl
sn3ula Yunlvg/useuna 200 - 1000 ulasiums ‘75?'@LﬁEJ'ULﬁﬂﬁUQﬂWﬂLﬁUNW’Nﬂ’]iﬁ’]
Wanes (Medpon) Aldamlutisgtutminvestuneaeuiimsiudulifiuiesay 1 ndnn
negaumedinmeiaidesiuau 8 ey Juuandiidiuitannsadenldivdenlanviliduees

Frnmanaiudeu bnadnduiagdinmnanawsdnngu loglddududesiu



nszurunIsngudeu danuduldlalunisiauisalyd LﬁaLﬁuﬁuwmaaqﬂm%ﬁamwu
PR I = 1 ' A = = & a '
WUNdAMULTIANeIne wazawnsaldiuneiionduszeziia 8 heulaglidiluiivse

amedadudnuiisiannmadentnidmsuiendndusodimsirdansmlusuan

' o/
#1913%1 IFINIIUIEG) aeiladiindnm z@‘ﬁb’\m Faaudicy,

Unseinw 2565 181970919159 US NN Avd -




THANYAPON WANPEN : A STUDY OF POROUS GLASS-CERAMIC MATERIAL FROM
BIOWASTE EGGSHELLS AS A SOURCE OF CALCIUM OXIDE FOR BIOPHASE
DEVELOPMENT IN POROUS PROSTHETIC EYEBALLS. THESIS ADVISOR : ASSOC.
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This research studied the porous glass-ceramic materials from biowaste
eggshell which is the source of calcium oxide for developing bio-phase in porous
orbital implants. The chemical compositions of calcium silicate glass and the
fabrication temperature of porous glass-ceramic are adjusted to obtain an appropriate
structure and properties for in vitro tests by simulated body fluid. Porous glass-ceramic

composed of 10 mol% sodium oxide, 30 mol% calcium oxide, and 60 mol% silicon

dioxides with sintering at 1000°C for 2 hours is an appropriate condition to further
develop to be the porous glass ceramic with theoretical porosity of about 40% for
fasten implant tissue. A preliminary test in simulated body fluid for 1 month reveals
the presence of wollastonite (primary phase) and devitrite (secondary phase), which
are both biocompatible phases and has weight stability after the test, indicating the
resistance to simulated body fluid. Further development by comparing the properties
of the above glass-ceramic composition prepared from different raw material sources
of calcium oxides including raw eggshells, calcined eggshells at 1000°C for 2 hours, and
commercial calcium carbonate is conducted continually for 3 months and 8 months.
This is to monitor the bio-phase transformation, weight change, porosity, and
microstructure. All porous glass-ceramic from 3 raw material sources provides the
biocompatible wollastonite and devitrite phases. The porosity was 36% on average of
the open macropore with 200-1000 microns in diameter, which is equivalent to the
current commercial Medpor orbital implant. The weight of specimens increases by
less than 1% after continuous in vitro tests for 8 months, indicating that the raw
eggshell from household biowaste could be produced the porous glass-ceramic
biomaterials without any complex process. There is a possibility to further develop to

be a prototype of the porous orbital implant with strong enough to use continuously



for 8 months without body toxicity. This is a new alternative material for patients who

need eye surgery in the future.
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