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\J'YIU1: J1L a!Hnnn'i::\J1'\Jf11'jtlftlil'Utl~ L 'i~~1'\J~fl'11\.10'i'i1J~~'Ylt> l1niinw1..hJL 6v'IJ'!Jt>~'11'i~'\:I iifl111JL ii'lJ'llt>~ifaa::\J~lJ1(\J 
a1'ia'\Jvi~ua~ ;,,~~tia~ti~..iii~ililL'IJLl'vl~..iJ·ma::;ia'IJvi~v1'1Jn'i::u1'1Jm'iu1ulil'Yl1~~1mV1 '1Jvn;i1ndmniim'i\J~t>t1a..i~11'vlri~ . ' . 
J1:i'i w'il1~ ;i::'Vi1 t ~\J~i.nrumin~L ;J'IJ t 'IJ u '11ri ~J1alil a..i LLa::'Vi11 ~iifl11lJ1 ii'lla'IJti..iL1 "1ri..iJ1lJ1 n~'IJ ;J'\Jti1;ivi1t~amYlrl1J111i 
u1lil 'IJtimnndv..id'.J'IJrn'i-U'lil"U11~m'iL~'IJviwuti..iLLa..it'IJJ1 ~..iti1;im::'Ylu~t>'i::tJu\irn1"1J1vi' ~..iJ\J'Yl1..i nrilJITT~t1~..iPin'l:l1rn'i . ' . 
u1ulilJ1Lav;i1n h..i..i1'1J~~'Ylt>Llilt1n'i::u1\Jrn'i Lf'llLt>nmai'\J - ,;~t>f'lma,i''IJ 1vw Ha1'ialJ1rn:: 1f'l1fl'll1\J 1 \Jua1'i1mrnnnua'IJi;i . . . 
L ~t>ll lilfi1fl11lJ'1n\J'in t u~\J'11'iaU'Yl~UUll::fl111JL ii'lJa'IJv~J1La ti 
1'1ilti\J'i::a..ifi': 1. L vluPi n'l:l1mlJ1ru'11'i Lf'lLLtinn Llll'\Jvl 11a::'~ L t>'ll~L \.11J1::'11J 1 um 'iu1ulilJ11a v Llil t1n'i::u1um'i Lf'lLLt> nma.a-u -' . . 
liftt>flmaii''IJ v11va1'ialJ11a:: 1fl 1flin1u 2. 1 ~t>1 \J~t1\JL Yit1u\J'i::aV16mwm'iu1uC11J11au Llilt1n'i::u1'1Jrn'i 1f'l11unma.a-'IJ-. . . 
Ylftt>flQLaii''IJ vi'wa1'ia1J11ci:: 1fl Llil'D1'\J 

1~m'i1~v: n1'il~Ufl~~d1tl'IJn1'iWtJLi~·.iw1au~ (Experiment research) Lliluii.ff'IJlilu'\Jn1'iPin'l:l1 ~~d ,Yulilt>\J~ 1 n1'iLlil~U1J 
J11avli'..iLfl'i1::\.11v1t1Ln\JiK1t>v1~J11av;i1m::\J\JU1Ulil'IJtl~tl1fl1'iL~tl\J 5 .ffu L~lJ NaCl 0.167 n~lJ/aOl'i LLa::aLLlil..i'llu\11 

Reactive Red 0.1 n~lJ/fti;J'i ua::iLfl'i1::\.lf'!ruan'l:lru::J11a!JL~lJ~'IJL~Uri pH COO a Llll::fl11lJ~\J .ffuOlt>'IJ~ 2 P\n'\:11'11111:: 

LLa::\J'i::a'YIGf11l~n1'iU1UlilJ11ifo LCi\tl t oU'11'i al.I mi:: Lfl Li;J'l!1'\J LlilEJn1'i Pin'1:11U~lJ1(\J '11'i LflLLV OQUaui;i~L '11lJ1::'1lJ (Optimum 

dose) 11a:: rn'iPim~111'11f111lJLU"Un'i\11-~1..i~L'vllJ1::alJ (Optimum pH) Llll::L \J~ t1\J1 Yivu\J'i::ii'YIGfl1\~f11'iU1Ulil\hav LlilVf11'i 

'l offa1'ialJua:: 1fl LCil'i!TUL \Jua1'i 1Rut>nQui11.1i;i 

~an1'i% t1: ;i1nn1'i Pi n'\:11\J'i::a'YIGm"r'lm'i rh ~i;i;1t>~'IJ t>..itl1 Lii w11t1"11a..i;i1n m ::m1.1rn'i LA 11tinQL<1.ff1.1 -Yl~ t>fl~ 1i1-ii'1.1 Liiv t ii' 
•m"lJL \J1.1a1'i LfluunQui11.1i;i ~fl11lJI ii'lJii''IJu~luib~ 1 oo - l ,ooo iiaan~lJ/ftlil'i lw'l1m'i1~lJ'11'i"l.Jt1.1~1..i\J~lJ1ru 400-600 

iiaan~lJ/fti;J'i ;i::ii\J'i::ii 'Yl5m,,t\Jm'iri1~l1lilu~a..iuv't1.1'ti1~~t>t1i1:: 74.19-77.81 Lrn::ii\J'i::ii'Y15fl1V111.1rn'iri1~lila uvtuib~ . . . 
~t>t1i1:: 7 5.24-83.2 7 ;i1nn1'iPln"eJ1Ylrn'!l~L m.11::alJ'IJu-ln1'it off tmalJL \J1.1a1'i Lfl L1unQ1La1.111l Lihi\Jfofot>'!l'llu-lJ1La u t~utj 
11.1~1 -l 4-9 1La::H''11'i"lJL'IJmlJ1N 500 iii1an~lJ/ftvt'i ,,\Jl1 ~\;Lt>'ll'Ut>~\.h1iiUL~lJ~'IJtlQt'IJil1~\J'i::lJ1N 6-8 ;i::ii\J'i::iivi5m'Vi 

tum'i ri1~1il'iiiv~'j~ v~'t \J~1..ifava::53.77-58.06 LLa::il\J'i::iivi~mV111.1m'iri1~lilii u~'tu~1..ifat1i1:: 77 .80-86.30 L~titii' 
1fl1Cil"1111.11\J1.1a1'i 1mrnnQL1ci1.1i;\ Vlm1lJLilJ'!i1.1ti~11.1'tb-i o.5-llO n~lJ/i\Ol'i '~\J'l1 f11'iL~lJ 1fl 1vi"1111.1\J~ lJ1ru ll-10 n~lJ/alil'i ;i::ij 

\J'i ::iivi5mw t 1.1rn'iri1~viilu~'.l~"!l1lfi111Ltl1.1fauci:: 2 7 .59-30 .59 Lrn::li\J'i::ii'Yl5111V11 uni'i ri1~1ila t>Q't 1.1il1~fat1a:: 77.80-

86.30 ,,,nm'iPimflYlLV'll~L '11lJ1::'1lJ'!JiNn1'i t mA Llil'l!1'1JL U'IJ'11'i 1rnLt>nQLLll'IJi;i L~ClU~\JWLCl'!l'Utl~J1Lavt"1uQ1U'tb..i 4-9 Lrn:: 

H'tflli;J'l!1'1JmlJ1N 10 n~lJ/fti;J'i r~\Jl1 yj,~ LCl'!l'IJCl~J11au1~lJ~'IJt>~t1.1~1~\J'i::lJ1N 5-7 v::ii\J'i::avi5mr~L'1Jf11'iri1~\1lilt>~'j~ 
t>!Jt'IJ~")~~tlEJll:: 64.51-83.87 LLll::li\J'i::ii'YIGf11VIL'IJn1'iri1~\1la u!J11.1'ti1..i favi1:: 79.97-91.22 

• u 

il~\Jt1i1n1'i% uu<i::1v1'irut1<1 : m'iu1ui;i,hau~~Lfl'i 1::~'1lilvn'i::tJ11.1rn'i 1fluunQLaii'u-..,i~ t>A~1ai1.1~wa 1'ialJ 'lfl Llil'l!1u 

LLll::'11'ialJ~11Jn\J Lfl Llil'l!1'\J \~\Jl1'11'i Lfl LL unmLa'IJi;\ LL~ll:: '!lUliliiM11::~L \.11J1::'1)J Lrn::il\J'i:: ii'YIGfl1 V1u1ui;iJ1 LaULLV1nCii1-ln'IJ . 
~..id m'iH'11'iam\Ju1m1RLLt>nQna1.1~V1u11 f111lJ1-U'lJ'll1.1'1Jt1-la1'ia1Jvi1\.1i.n::alJ~u 500 iiaan~lJ/i\vi'i ~YlLu'U'IJv..iJ1Lat1 
1~)J~'IJ 1vi1ntJ 8 ;i::ihl'i::~vi5111'l'lL\Jm'iri1~\1lilu~L1a::ii'.l..i f1i;iL\J1.1favi1:: 58.06 1rn:: 86.30 vnlJa1~u n1'iLmRii;i'l!11.11\J1.1 

i'l1'iLfllLt>OQLLll'IJi;il~\Jl1 fl11lJL-fflJii'U'UCl-lLflL;}~1"\JviL\.1lJ1::alJ~tl 10 n~lJ/ft;\'i yj~LCl'll'!Jt>..iJ1 LaUL~lJ~\J 1'1i1n\J 6 ;i::ii 

\J'i::ii'Yl5frn~tun1'iri1~lil'iilu~11i1::a'.l~ Avid'.J1.1faua:: 83.87 11i1:: 9i.22 i;i1lJa1~\J m'iHa1'ia:.i~1)JntJ1ri1;i'l!1 1.1 L\J1.1a1'i 

lfl LL<lnQLL'1'1JvlVi\Jl1fl11lJL-fflJii''IJ~L'11lJ1::i'llJ ~Cl f11'i1ii11'i"lJ 400 ij~an~lJ/~lil'i ~1lJn\JLflLvt'i!1'1J 10 n~lJ/ftlil'i ~\~Ltl'!l'!Jt>-ltl1 
1am~lJ~1.1Lvi1nu s ;i::ii\J'i::a'Ylli1rn~tum'iri1~11lilu~ua::a'j~ fiviL\J1.1fat1i1:: 61.63 mi:: 83.76 1i11)Jrl1~\J 

ti1<hfi'cy: a1'ia1J 1f1Llil'l!11.1 m::u11.1m'iLflL1t>nQ1aiu-lilluAQLa,i'1.1 

152 









*Corresponding author 

LLR nL ;v1.1La51.1L tlutl'i::~1n ci 1 "1Lni;iu1nwu1~LfiEMRu li'ci~t;in ~~ri.Jc.Jnni;im11.1~11.1i'.i<i'U tN~\J1v 1unw~\itl'i::V11\JLLflnL;v1.11v1 

~.JJuvi 1.J n tj1.1 t[i ~ll~~fini.:11 LLn:: ,,Vll\J1c.J i\i;i A' ru'tl LLflnL; vmili;i~vliiri 1\Jc.JCl1J'U<J.JCI 1'i arilll1.1:: 'lJ 11.1 LL 'lJ n ~.Jii Cl 1'i an th ra qu ina nes 

iiqviaL tluv1'i::uw L ~uni;iu1n1'ili'u~ t;in ~wnun1'i,,V1Ju1'ia'l111111 i.1ii1'i\J'\J'i::vi1u LL fin L~vmili;i~L1115 EJ1.1 li;i v1G 

wet granulation 

U a I , d .... e ._, .. d .,!l .J ... I .... .,; - .!. i]" .. ."1 
"l 111 q u'i ::a~fl : \ ,, <l'1Vll\J1~11l'i 1111 'i \J \\fin L'il ll1J\1Jlll 1,JVl1JCl1\Jc.J Cl1J'U Cl.JC! 1'iCIMl1J::'U11J\L 'Un'il-31J C)'\IHiL \J U1'iZ\J1 UL Y1Un111uty'\.11 

li'u.Jt;im~muuvi1.JLii<in1,,,1.1ti.1~u51nfl 

15n1'i1~v: vhm'iY1111nu~Liiun calcium sourse v1na1\Jc.JC11J'Uu.J calcium carbonate LLn:: calcium lactate 1~ih.!51.11ru 

LLflnL;!J1J~fl111Lnu'llLvi1nu 500 iiniin'i1.1 1i;iv1i.1vi1\Jijn5v1nu citric acid 1utl1L~u1"1vi1\Jijn5v1Lni;i,'l!J.J,~LLii11ih \.li\u 

111::n!l\J v1mruvhun'i':nlowH 4%w/w polyvinylpyyrolidone K30 (PVP K30) LU\JCl1'iVlllLn1:: ?!m:l1fl1'i111un1111v1'1l PEG 

6000 LU\JCl1'i~1v~u li;iv\J51.11M11'iC1n(;)1J::'IJ11.1 LL'Unh1~1'iuviu 1 Lil111 Lvi1nu 24 iiniin'i1.1 L\vl.J~v11EJ~L,,,a!l.JU1'i11111i;uLLn::n 

~\JLL wll-B"u,'l~YI u!R.J 'iC1\.111uv11 mrnaw1LL Vl>J vi1m'iV1i;JC1!J\Ja n'l!lru::'U!l.J LLn'i':n~tui1 u~1'1l!l fl111.1:au nmi'(;)u iiu m'i 1,,,n vi1 

m'i111 cinv1Lili;in:: 2400 1.1n . 1u~u.Jfl1\Jfl'IJ~ruw;iii1i.lLnu 25±2 ·c LLn::fl11>J~\JalJ,~vi€ll!Lnu 25±5 %RH -J1l.l1vi111a!l\Jfl111.1 

LL tl'itl'i1\J'U!Nll'1\.1Un fl111JLL ii.J fl11>J'\.11J1 fl11lJn~<J1JUn::n1'i L\llln~1'Utl-3 !.11Lli(;) 1 utl1tlnulilUtlCJ\J 

mm1'i1~v: v1nn1'iY1i;Jn<J~1v1~111ri11J'Uu.J calcium lactate \Ln:: calcium carbonate vfl~\J~>J1ruLLflnL;lllJUl1l.llii'<J.Jfl1'i Au 

calcium lactate 1152 iiniin'il.l, calcium carbonate 240 iiniin'i>Jvlu\.l~.J LilVI 1J!lnv1ntTuLilow1\J'i::nuuv1w sodium 

bicarbonate 264 iiaiin'i'IJ citric acid 456 iiniin'i1.1 PVP K30 26.64 iiaiin'ilJ Kollidon XL 24 iiaiin'ilJ PEG 6000 96 

fo1iin'i1.1 a1'ian(1)1.1::'U1l.lLL'Un 24 iiaiin'i1.1 L1115!.11JLU\Jun'i~n~iirm1,,,n~ LLn::111un1t!W1Lil(;)vliiJ1,,,umu~milllla:: 2.375±0.5 

nfa fl11>JU'ii-3Lilall 5.05± 1.06 fi1anf'IJ 1il'l11lJ\.l\J1Lilall 8 .35±0.41 iiaiiLlJfl'i rnnvil'ffLL111fl~1Lil~ll 4.10± 1.07 1J1'Yi 

1v11ma::a1u1a ~miiu.J !ll.lil>J 'iC1'111~~ LLvliiL\JuiL~1J~fl11l.lfl~!l1J 100% (V1Lilviuuin~m::\.111~vi111auu) 

a1tlirnn1'i%m1a::1v1·nu~a: m'i%'vdl1u11LL'rl~.JLLflnL;1.JlJ~~~~111fi!l calcium carbonate 11viiifi1m'in::n1EJJ1~1 vh1i.1 

·,~1ffil!~ ~.Ji;\!l.Jc.JCl>J calcium lactate ;~iifi1m'in::n1vmuci'111'i1ri1u 10:48 fl1'i\~1J sodium bicarbonate v::~1v1um'iLn111 

~!l.J,~1v1~>J1nD~~um1::a1'i n::a 1v~1v1ii'i Cl'll1~~ -v1noh'iuvl1v1Yiu111rnil111iifl111Jn~u1J 1l!i:.i 1ui.m1"i ~1\J L ~Cl~ v1nv1L~111 ii 

'!lu11111,,, aj1rn::J1wJn1J1n ~.J!l1u.Jri 1ii.Jo.Ji'ali! LL'1 ::rmiu::u'i'i '!~Ut1.Jtl1Jfl1 'i LLi;J n-Xn 1v1~ 11n::m'ivi1nm,'ill1J1~U1'i~1fo1 i.1ii 

~m'IJn~mJ~1Gi!l1tl 

1ha1R'ty: EffeNescent tablet, Senna extract, 'IJ::'IJ1l.JL\'Ufl, u~aL~ll1JLil111\~ 
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a5rmtJ~ Yimn'd1 

1. 'lll"eanT'i\J~ (~ii1!Jl'11111'1"'i1\l1'iU ~'5 .'l h\,'5"l(lJ L\l\J11N11U1\JU~} \.l"l::iS1\JflCU::i1"1\J 

2. "'itl~l'11<1\Jl"l1\l1"'iUOl'IU1 ~uwi1VIU1\f~l'l '5U~tl"'i::l51\JflCU::YhrnJ 

3. ~ii1uP111i111'51\11-sa ~'i.w'ii'11\i ~h::w-iPI "l!Htl'i::G1u~ru::vhnu 
v 

ll. P11a91-s1\11'ltl in'i .u'i::~Yl~ 1vn\lui'i Aw::·~1rnJ 

5. 'iNP11<1Ui'i1\11'ifllJUf)l'I Uniruam F1GJ::'.h"1\J 

6. ~ii1UP1111?1'l1\11'iU ~'i .1/9i'i:: 'i::\JU\J flru::·ii1"1u 

7. ~ii"lUPl "li11>1'n;i1"lu fl"l .~l'\11"l"lN lllJiv flN::\-11"1\J 

8. ~ihvm<w1'i1\11'iu ~'i.Vl1~n~ n~'-11'1 FJru::V.1"1u 

9. tl1v1'iU 'il'U1~1 n1l1l1'il\l'd!)1f)!1 Arutvhnu 

11. e1\11'iu m.<i1~e>JP1~ "11J1Yiuu Aru::~hrnJ 

12. iJ"\;l"\'HJ Cll"l .~:U!"l~ ~\J'l'lfalJ Pl~:;:-.i"Jo"\\J 

13. 'i)1\l1'HJ i111.W1!~\JVlf \j"lNtn"l Flrut\-11"1\J 

14. 'il1\11'iUlll:An~ Uf'lt11~1'iu Arutvi1-i1u 

15. D1\ll'iUUll1W'i L\1li11l1 1"1rutvi1~1\J 

16. tl1\11'iU 111'i.JONATHAN R. CARREON f'lru::vi1,11u 

17. El1'11'iU1'9lu1 iiJJLiiD" Flru::vi1-i1'\J 

18. v1\IT~u Yl'i.mrn~riu .. 11~~~~iJ~O~lJ FJru::vi1rnJ 

19. ~<l1uwm'lnu-inl'11-i F1ru::'li1~1u 

20. ~<l:u1ent'l~tJaLvif'll ufalin1'iiiln1:11 F1ru::vi1~1u 
"'. ..: . 21. ~'1)1\J1Vn1''in'il"D1fl1'i11Cll\JVI flC\l::Y11"1\J 

22. u1\11'ia 111-ua11ruu 1i1~rnoi flru::vi1~1uufl::1<1'1J11.jn1'i 

23. q,;1Vf'l1'11Jl'i1\11'lU Ol"l. 19iivwJ VlD~rfou flru::'li1"1\JUl'lt~~1ULfl'!l1\fn11 

24. \J1~1111flnl\J.,.J ~1mlJ~li;i rJ'.i1ULCl'!l11.jn1'i 
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l111vtl1'r1w~1~1u., iMu1vli~ 

1. 11\Ji11J nirum!l~~M1um~iinn1i u.a::\h::i11\mu~m~1~111mJ'1lm~tl\h::Uiu~f1~1'1JWv 
2. rl1\llU'111m\JYhlfo\JYIRlllfi'1J ~a~1uWailU\Jl;i1J (full paper) ua::n11~'11Yi1J'l'h1tH1Ui1\JI~()~ 

'\l1nn1itli::ii1Ji111n11 

3. ~~vh11\JtJtl1::wu~arnJi~au.a::1iiai~hr111'irni'a 

4. \.f')'::111i11J~u6niitl1::ii1J 9io'lli'utl"l::G1ututt61tlA/tlwrni~~mwou'IJcm141a 

s. \h::i11urnJ1~1Nti1fl1"i amu~ ~ti1il111~1'1~\Jniru ua::1t1u11m11J1iatJfoai::m14011tl1Lautl 

~ll41\JYrni1!1n1'i 

6. ~"'vi1rnnil1"lfi14 '1 .;1\lli\m17a~Y1::LiiatJu11::i'tJa4Y1::1iiau 

1. lli11 uumit11::Lii'll~aua::a1t1c.1f1n1'itl1::wtJmit11::'1l1J 

2) r1nmh:nurhu-W5n11-lu'l1'l1uv·ugiiuvn::1nv'l~ 

1. 'i'1l4'1J5m1\J~ (u1'il116Qa!l~ L\'IJ14iiuY1'5) 

2. ~'li1ati~m'iu9\ (~'li11Jf'11il lll'i1'\l1'iVUn 'JUYl"l5a) 

3. ~'li1va'Gm"l\J9i (\.11~n-ni"lru 1~uilal 

11. ~'li·wtiini1u~ (m'\11')'6\.liu~ fl"lmu~a) 

s. '1J11mut11i111~ i'111ufo-d 

6. '1J1'il1')'u'1Jm1ih1t 'l"'1lY1 

8. ~ti1u1a011nll~Y1i'vw1ni~f'lfla 

9. ~ti1\.11an11nll~wil~ 
II ' 

10. ~ci1uw01'5f:Juilw1f'ltutfluni-s?ln\,11 

11. ~-d1a~o1u1aminti~f'1fi"~ 
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