NNSWENUIBNSUEL AL ARLEaNanLdaan 1

UNANIUFAUT A58NUSR

UNLNIAAS TaunLA

TasansiLAEdlflugaumnilsrasn1sinen ATNUANERT
SN A MANE AU TUTIR
ANSLNATANERNS NUNINLRLNANA
N.A. 2557



NNSWENUIENSUE LA ARLdaNa Nt aanla

UNANIUFAUT A58NUSR

UNLNIAAS TaunLA

TasansiLAEdlflugaumnilsrasn1sinen ATNUANERT
SN A MANE AU TUTIR
ANSLNATANERNS NUNINLRLNANA
N.A. 2557



FORMULATION OF EGGSHELL CALCIUM SACHET

MISS NUTNICHA JARIYANURUT
MR. PONGSIRI JAINOPPAKAO

A SPECIAL PROJECT SUBMITTED IN PARTIAL FULFILMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF DOCTOR OF PHARMACY
FACULTY OF PHARMACY
MAHIDOL UNIVERSITY
2014



TASINISNLAR

1599 NTWAIRIBNSUTENEALARLTaNanLtUaan

(37, A3, WATIEU AVTDUEI9TLATg)

a1a13sLENEN

(3A. A3. ANY3IDT LAAAAN)

ol .
‘ﬂ’]'ﬂ’]ﬁ‘ﬂ‘l/]‘].ﬁﬂ‘iﬂ’]?’)ﬁ

(9A. 3. AN NANIYAUIGT)

ol .
‘ﬂ’]'ﬂ’]ﬁ‘ﬂ‘l/]‘].ﬁﬂ‘iﬂ’]?’)ﬁ



UNAAER

NNSWRILIBNS UL EALARLTaNantlaan 1

adgailan aseuimd, WA launifin

a1ansdmfEnwn: wanssos ardtudilsuidss, anysal landan, fasde nanigyaunss
*NARTWNATEARNUNITN AUSINETANART NANEaeNiing

* PRt nATAN AnTNATANanT NNAneNaENTing

o o @ = = a & = A ' -
ANRTATY: LARLTEN, WAALTUNTIATA, INABLARLTENNAN, Lﬂ@’ﬂﬂi“ll, BAUTA

TasansiiAsidaNNIuRa WA T U s LAadana i aen lalugtuy
3 =2 [ o as o o :/j A a o’j A |
fas N1sAnEIRauwINdunIREmUNAENNIINAaduIARa U A atesilaentd Taann
v v aa «d‘ P2 1 aa dl v v v 091 %
Audindivaainsnezdsin uaziaa e wudinsaesdnnnanudinduiensy 50 wwiin/
1BuNATLariaan 60 W LHWAN 1L MNNZANNGAAINTUNINITWINUNTTNTLFTEN NS
A Id! 1 091 4 ] dl 09/ b % = | = a = a
waanladeldazanenliad luginazanannls Inawdonduwaa @anacdinn unadend
A = = a [ = a = A
A9A UAZINABLARITENNANTDILAALTENTIAIANULAALTENDTLAA TUNI9ETNINGS
LA NNANTBILARITINTATATLLAATEND YT IAR WLUIIN19NUGATENaINYH 0+2
= o qv 3y a = @ oA = o = =
asANgaEad wazvinliuien 120 asAmaiies WasNmunzanige tnnaeuaaiiy
dl 1% =2 L = ¥ 1 ' o o
nandalUAnauaninienan wuazad 1Hun gUsedneuznauen dnszeynie
ANTHIAUIUUL N7 1A YTNuAINTW N1sfigatiiendnsnl N19aTane LATNNITATITINY
nnueaiisn wudueaiendinsaazastinlfifios n1sazanarenanao AR THNNAN
= 1 = a dy 1 A = = = b
AndIuAaLEENTLIRgA wananBnudnandanAaiananiiFunueaaden luiBunnbes

a¥ 22.59 Taesinuin



Abstract

Formulation of eggshell calcium sachet
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The objective of this special project was to develop formulation of eggshell
calcium sachet. The first part of this work was developing the method used to remove
brown eggshell coat. The appropriate concentration of acetic acid and the reaction time
were determined. It was found that 50% w/v acetic acid and 60 minute was the most
appropriate condition. The water insoluble eggshell powder was then developed into
soluble forms, which were calcium acetate, calcium citrate and calcium citrate acetate.
It was found that the best condition used for calcium citrate acetate preparation was 0 +
2 degree Celsius reaction temperature and 120 degree Celsius drying temperature. The
physicochemical properties of calcium citrate acetate which were physical appearance,
particle characterization, densities, flowability, moisture content, identification,
dissolution and calcium content were investigated. It was found that calcium citrate
slightly dissolved in water while calcium citrate acetate was more soluble than calcium
citrate. Additionally, the calcium content of calcium citrate acetate was found to be

22.59 percent by weight.



