
• • • • • 

• •• 
• • • • • 

• • 

,
 

, 
uTin 1 

..; 
llTlTl 2 

..; 
lJ'rl'n 3 

emu'!! 

lllflTIITau01 ~ lfIa6lJm~lJllr~m~)J 

UYl111 

" .1.1 tJ!Jl:IJ'lJtI~n11~f1nfJU _ 

• - 1•• •1.2 'Yi~'tJlnl'i'Uu~mfll'U ftlJnl'HflnVUYll~Ulff'lfm1lJ 

tJ.t '" ...1.3!i'l j:::lf~fI'IJlJ~mjLfHmllYll~lm'l''lmJj:IJ 

,I ••
1.4 uj::If)1'1'\1[J~m1mftt:l1JYlNlflff'lfmJ1J . .• ( , )fil'jltlftlJUU1'il1ft sugarcoatmg 

... d .<l : 

2.2 ftrl\JW:::L U'Yil::'\ID~lJl!lJAlflft6UlJl{9'llft _ 

•....... ....... "'l G
 

2.2 '\IilAllft:::'UVLfftl'lJil~nnLflftVtl'Ul{9'lln 

,... ... "',n ..... 2.3 1~qY'lUYl "" lJfl111f1l'i'f.JUlJlfllft 

2.4 'UlJfltI'U'\lil~fn1Lt1ftflUt..llflln 

2.4.1 fl111f)ft6UfllJ~:IJ (sealing) 

2.4.2 fil1LflflVU~'\.nil~'Yi'\.J(subcoating)
 .,....... .
 
2.4.3 n1JYll 'H11tlU (smoothmg) 

2.4.4 nl'Hfll'ivuff (coloring)· " 

2.4.5 fl11,)191ii'lJ (polishing) 

" ,
2.4.6 fl11'Yi:IJ'riftltl (printing) 

.;, ... d '"'1 ...:
2.5 lmfl~lJvYlh 'Ufi11Lfll'iilUlJlmft . . 
2.6 lJ • 'Um1Lt11mUt..llmflUfl~fi1mfl••qj1-l1Yl'YiU1 "' 'lJ
 

~ d...... d
 
2.6.1 uty'tilYllflAnUtllLlJALln'U , 

U ..... ., ...... ••
2.6.2 qjtlll1LflAflU,,"'ULflfttllit..llf11fl . .U ...... ., ... ... 
2.6.3 t1!'H111LflY'lflUlfl1il~lflnflU , 

'" d ... •" 
2.7 L't'fOtl'i f11'Yi'\la~t1111JAlf1l'itlUlJlfllfl _ 

1" •." 
2.8 II'\..!1 \.JlJ'\I6~nl1!t1f1{)Ulllfllfl 

... ~ 0' • 
fll'ilflfllJUnl'ilJ (film coating) 

., ... ,.,~ 

3.1 'ri\\l\.Jlfll'j'tl(l~nl'iLflflVUnl'llJ 

3.2 fl'j::U1\.Jfll'jlf1ii(lU~ftlJ 
.... '" ... ~,.,...., ....• 

3.3 '\I tlfI'\If)~fl1'j IflfltlUnl'i:IJLYllJUnUfll'j LflfltlU'U lill n 

... ...~,., 

3.4 "'UfI'\I{)~nfllJlt1l'ilJU 

. 

. 

. 

. 

. 

. 

. 

. 

, . 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

, . 

. 

. 

. 

. 

. 

_ . 

. 

3 

4 

7 

7 

8 

9 

9 

9 

11 

12 

13 

13 

14 

14 

15 

15 

16 

18 

19 

20 

23 

23 

24 

26 

27 



•• • 

,� 
VI' • _I _I' ••0

3.4 1 mJlfl'(la1J"ll'\J~u'(l~u'(lDtltlTY1lfY1 (immediate-release film coatings) . 27� 
", • 0 _I _I' • _I

3.4.2 n'(l1Jlfll'H)lJ'!I''U'?Iul'l'flul'l£)[J[JlLLlJlJ'MlLllJ~(modified-release film coatings) . 27� 

3.5 fill 'nm'iln'fl~'ff1J {mechanism of film fonnation}� . 27� 

"" ~..	 "" ..3.5.1 nl'JIO'il l'l:IJ'illn-nl'jl'l::lllU~{)llLll{)'j	 . 28� 
o ",

3.5.2 n11lnflnflJ,JlIln aqueous polymer dispersion� 29� 

... ~ .. "'G .. ",0'�
3.6 nTiLflflDlJnftll1::UU';I'l111fl::ftltlUlJl1'J[j (solvent-based film coating) . 31� 

... " :
3.7 m'HflftOlJrhnn::UUlJ1 (aqueous·base<! film coaling)� . 32� 

3.7.1� tll1JJl1JJ1V"~H aqueous polymer dispersion . 32� 

...... ......� . . 
3.7.2 "Dfllm::"mrfV"m aqueous polymer dispersion� . 34� 

• , '1� -. . . 3.7.3 nT';lmVJJrnl'tln'lHI'tl flVn~11.11'6 emulsIOn polymerIZatIOn� . 36� 

.0'1� 0•
3.7.4 n11 LWl1 VlJ'Vmfl~lJD"j ,.vn"j1 1.1 1'6 bulk polymerization� . 38� 

• '" 1� .........�3.7.5 nl"jlfl"jVJJlru'tln~I'tlVJJ flVnl"j'lllfllJft"ll'U (emulsification)� . 39� 

. ..... ...� 1�
3.7.5.1 nl"j'tl1DlJfl"ll''U flVWI "j ~ (direct emulsi fication)� . 39� 

3.7.5.2 nl"j'thO,jl'li''ULllJlJNfU~'U{inve~ emulsification}� . 40� 

3.7.5.3 nl"jLO,.OuftiUID-3 (self emulsification)� 40� 

~ ~(	 .. 
3.8 nl"jLtll'lOlJnl'lJJII'U'U'6',i',i)Jm (conventIOnal film coalmg)� . 41� 

3.9 nl"j1tlft'D'UYlft)J1Jl"1fnJ~[)VUlJlJ~f'lII1.h(modified release film coating) 43� 

•• ,,' _10 .0 .,,'�
3.J 0 nl1 1m t1WIH'Wnft)J (free film) LLft:: nTiu"j::I)J\JilJJlJfI"[)-3I1N'Wn1'llJ . 43� 

.."" ""� ~ ..
3.11� n)JlJfll'l1~n1'l (mechanical property) 'UO-3n1'l)J . 45� 

....... ..� 
3.12 n1~'tlflff[)lJil)JlJi'lI')j'-3nl'l'U0-3nl'l)J	 . 45� 

~ 

, " .
3.12.1 tll1JJf'l1\..!U"j-3f'1-3 (tensile strength)� 47� 

3.12.2 fll1)JVfI (elongation) ...............................•......................................................... 47� 

3.12.3 )J[)~l'liltl'?l'Hq'W (elastic modulus)� . 47� 

3.12.4 "� .-31'W tu 'i!~un'U1f'l (work offatiure) . 47� 

.3.13� ilJJlJf~~ "" 'iJ�lL'l1-3nl'l"mnftlJ 'Wilfll't'H111~lIft::1 vn .. 48 

" ..il'"'il'ilVllft::i'llll"'u"j'tlrf-3Nfti'lflfJtuflTVi'Ufl-3
d ~ ~	 513.14� fllJltlftfllJ 

'" u ... . '" 3.14.1 f'lll1 'if'll\..!"If'I'ii'll'ilJ� . 51� 
, , 

3.14.1.1� U1l)Jfllln\..!lln::~lJffIWl'ii'l.........................................................................5] 

3.14.1.2 "II'\..!i'l!Lft::::f111lJl'UlJ"'W"0-3'Vift1ilfi C)fl~fl'i. ~ , ~" 51 

0 

_13.14.1.3 U " ".�'ilJlW'Ufl-3H'U-3 'W'Ufl-3111ftl 'l11f1ftfllJ� . 53 

3.14.1.4 il1'it~lJlli1i-3	 54� .� ,� 
3.14.1.5 'Vifll'll)Jfl'iHilJJ 57 



• •

,� 

.;'U1l1l4 

, 
3.14.1.6 nl'ilfHlfitJ'J1'U\.wn� . 

• .1 " 3.14.2 V11LLu'Ifll\Jf)'i::Ul'Ufil'j 

3.14.2.1 f;!ru'HlJii 
.I~	 " 3.14.2.2 u'i1Jl0HUJI'\Jl-uon 

3.14.2.3 5~'jlfll'jYitJi'l::Of)~ 

• . 1" ~ 3.14.2.4 fll11J1"I'U'YI1 1-1LlJtJf'I::f)V~ 

3. J5 iJqpn 'ltln1'j Lfltifl1JY111':IJ~11l::fll'm0'1'U 

" .3.16 fll"lfll1JfJUf!Wlll'WV1~lJ¥llflftfl1J 

... I 1jI '" 3.17 ¥I1flVl,HJ¥I"l'Ufl~I'Hftl ')Hflftfl1J 

'. ';1" • "" l¥1Q'fltJ'YI 'tIIWfll"llflftfltJnft:IJ (film coating material) 

, 01' ';1;'1'4. I t1'l"lflflnftlJ (film former) Yl 'b" \J'YIHLn~'!tm"j1J , 
"" d'"" 01t<

4.1.1� 'nflftl:IJfl"l'tlW¥lft::::ftlV\Jl 'fl (water-soluble polymer)� 
•� . , l ' ·1"4.1.1.1� fl'4'WlJti'\lfJ.JI"IH'I\! ftfl''tI\Jflft::ml.l\Jl fI� 

"" .. """" "" °
, 

1'fi�4.1.1.2 'Wflm:IJfl'iU::::fl'iftfl'tlW~ft::ftlU\Jl 

4.1.1.3 Polyvinyl alcohol - polyethylene glycol graft copolymer 

... d' q' : 

4.1.2 'n6ftL1Jfl"j'!t'U'fl1utl::::mU\Jl (water-insoluble polymer) 

.., .. "",:
4.1.2.1 fl'4'W\J ti'UfJ;'1I"1IW~ 1tlfl''tI'U f11Uft::tlll.l\Jl 

"" .. .... "'" : 
4.1.2.2 'nVtlllJfl"j fl::::fl"j ftn'tl'U f11lJft::tllU\Jl 

~1 ~ •
4.1.2.3 'nfltl l'UftiLV'll"l'YI'fl 

~,~ '1'1"4.1.3 'WfltlllJU':i'b"'UflllflfWIl 'Ufll fI' (entene polymer) 

.. ....:... I� 1'"4.1.3.1 'nflflllJU':i'YIlJ'HlJ phthalate 'U ~fl'i>1f1''il>1 

"" .. """"... '" 1 . 1"4.1.3.2 'nUfIIlJfl':iO::fl'itlfl'tl'U'flllflflfll 'Uftl fI' . ,.
4.1.3.3 'nflcUlJU'iU'U "I 

4.2 'ntllfl'f1'1<D'1<D'{)"j' (plasticizer) 

4.2.1 nl"jlfl'~:IJfI'lll'W'Wfllfl'~fl(plasticization) 

4.2.1.1 fll"j IfI'~ :IJt1ll1'W'Wmfl'~fl nlVi \J (internal plasticization) 

4.2.1.2 fll"j IfI'~ :IJt1ll1'W'Wtllfl'~n nlV'U flfl (external plasticization) 

~.I· " ..
4.2.2 QW'HQlJllJtlV'Ut11l1'WUfl1 (glass transItion temperature) 

4.2.3 nt'!1 ·� "lI'1<D'fl'infll"llll~l'U'UU>1'Wftlf1'f1"1' 
~1 '';1"1 •4.2.4 'Wt'!lt'l'~ <D'1'l1U"l'YI "If lJ'YI1~lnt1"Ifm'i:IJ
 

"1CJl'I"lI'U'i'1 . .�4.2.5 lll"lHt'l':IJ'nfllt1';l Waqueous polymer dispersIOn 

. 

. 

. 

. 

, . 

. 

. 

. 

. 

. 

. 

. 

. 

. 

.. 

. 

. 

. 

. 

.. 

. 

. 

. 

.. 

. 

.. 

. 

. 

. 

.. 

57� 

58� 

58� 

58� 

58� 

59� 

60� 

66� 

66� 

79� 

80� 

81� 

81� 

84� 

85� 

86� 

86� 

88� 

89� 

90� 

90� 

93� 

94� 

95� 

95� 

97� 

97� 

97� 

98� 

99� 

99� 

./ 



,� 
, . 

4.3 ffl'illfl~ff (colorant)� 102� 

4.4 ffl'inljL'I1ljfl~ (antitack)� 105� 

.� '.�4.5 ffl'iLfl1JII,.~f)\J "1 ..................................................•.•..................................................... 106� 

4.6 fllt11ft::flllJ� n................................................. 107� 
• 

4.6.1 111� 107� 

'" 0� .... '" 
4.6.2 ~1'V11~::~ltl[)'U'VI'iti	 108� 

, 
1.m," 5 fiT'; tflftO'tJL.;;[)fi~111.h nl'itl~~t1riVtJtIl 117� 

• • • , • .1 .1'�
5.1 1f1"i 'H'f"i W\I[),Jlt1 fI''II't1WCVIlfl~V'lJUl'1::fil"ilJlWllJl'1[)tJtIl	 117� 

5.21t1LL'IJ'lJtJl'lfOU'illh\~tJ~fWIl'IJ'IJ'VItJ[)tJ(sustained-release dosage form) . 120� 

tl ~. ·i·'·�5.31� L1lJlJtIl'll'\J~lflftOlJLI~n~1 \Jm fI' (enteric-coated dosage form) . 126 

5.4 'i::lJlJoUlrr,JtIl[)lflmIH~'UVmr1)J~fI' (osmotically controlled delivery system) . 132� 

.' '" '" 1....s...... d504.1� "i:: lJ 'IJ 'U1rr ,J til [)l rrm I 'i,J ~ \J () () fI' lJ~ fI' rl TH "i 'IJ ~ 1tJ111[),J111I,J . 133� 

G ....... 1 .. ..s .......� 
5.4.2 "i::lJlJ'Ulrr,JtIl[)lrrtJlI'i,J~'UtlVrrlJ'll'rrr11'H'ilJ~1t1l1J[),JL'Htn 134� 

... ...... "'... tJ •�5.5 fil'i~Ofi[)~Hflrr'll'f1wcrllfll'1[)'IJl UlJlJ'H~ltJ'H\J1tJ	 . 138� 

• 1� "i'· .�fil'iLfll'1[)lJ� ~t1I1J 'lffi1f11l'1::l'11t1 (solvenlless coating) . 147 

• 1~u~onv~ (compression coating)� . 1476.\ fll'ilfll'1tl'IJ • 
...� . 

6.2 nl'iLfll'1[)lJ~1Ufl'l'i'Hft[)1I'i[)\J(hot-melt coatmg)� . 153� 
~ ~ 

•� '.6.3 fil'ilf1l'1fllJ'W'Uil •• ' 1tJfNII'H,J[)lfW r..1' ~
nnlrrt:'l~ (electrostatic spray powder coaling) . 156 

...� .
604 fll'ilflftVlJ~lUf.j~LI'H,J (dry powder coatmg)� . 159� 

~	 ~ 

6.5 fll'iLfll'1fJ'IJ \PIUlJlJ\PI1111Lrr~ (photocurable coating) .• 1 '.� \6\ 
, 

1.J'"," 7 LfI
...... tJ "''"U'1 ..
'i[),J1JflLlft::~ fi"i[U'VI 'II' \Jnl"iLfll'1[)lJ� . 169� 

I .1 ... "'l 
7.1� rrl\J lJ'i :: fifJ 11'\1 a~ Ifl 'i a'l Lfl ftfllJ . 169� 

~ .......i'" •�
7.2 'HlJalrn::fl[)ftlJ\J'VI 'If l'Ufll"ilftftalJ (coating pan and coating column) . 170� . . ~ 

7.2.1� 'H1JmflftfJ11'11'\J~1i'i'ilJm (conventional coating pan) . 170� 

~ ..... ... .1� 
7.2.2 'H1Jalfll'1alJ'II''U~1i'i'i1J\PI1LLlJlJ'il'ilUlJ'i(modified convenlional coating pan) ..... 171� 

~	 ~ ~.......� . 
7.2.3� 'H1JalflftalJ'II''U'il'i::lJltl[)lmrrfll'UlIl~(slde-venlcd coatmg pan) . 172� 

~ "'l I ~.
 
7.2Alf1"ia,JlflftalJlLlJlJjl'UfifJrrfll'W'UV,J I'Hft (flUid bed coater) 175� 

7,3 'i::lJlJ~'ilyh.j . 179� 

· ,� ~ i' .�7.3.1 'i::lJlJQ~'W\J'lf\JfI ')llL'i~[)'iltllnlrr	 . 179 

• ,� • 1~ ... ~ ...
7.3.2 'i::lJ11~'il'W'U'II'\J~ 'll'Ll"i,J~'U IlIfl'iaftn� . 180� 

• ,� • 1~..I .....
7.3.3 'i::lJlJQ~'W'U'II''U~ 'll'f1l'1'Ul'H'UalrrtJ~	 . 180� 



,� 
7.4 ':i:J::1J1JUlJ~iHl1U'\Hl~ll1fi1'"• "~'1HfnHJlJ _ . .. 181� 

1..1 0', II II�
7.5 'i~lJ1H'I1JU't::;t;! n'iW 'Hf111lJ':iU'U . 182� 

7.6 ~1flUl~'i~lJlJ01'ilfifimJ: mWftmn 183� 

mnN'l,I1fl 

.." ... ..,...... ... 
fI1f1N'U1fl n: fl1tltlHLflff'll'Il(U"YI'll''UfllfnWtJ . 195� 

, ~.. <>'1 '" ..d d 'II� 
fI1f1FHnn '\I: ffl'intrnl'I)J l'H'IH"~ L'll'L'll'fl':i Hnfl1HucnYlLnfJ1'\Hl~ . 201� 

o ., 
111flFH..!lfi fl: tlf)lil'Uf'fYtYl (glossary) . 210� 

u • 
~'If1,! ...........................•...........................................................................................•............................. 219� 

xiii 

http:�...........................................................................................�


\� 

~ ~ • 
Illft 'U aUfl11IfU'IOUIlHlilt:r"lln111J1 1 
~ "".. ,'i:ll\.lllJ'YUJYi 500 l?llJ 

1.15./7' ,..~~ RJn-
Lflll't1:Li1t1",2~;:90 

lU~[ Z/m.A./~ 

~~.n"U"N'~"'~'.'ri'Un~.n~::'::':,. 
I National Library of Thailand Cataloging In Publication Data 

I m~n'tlnll LI't'ti'V1fll'l· 

lJ "'" "" "" ofl'YIfl1 1 fWt11'HflfttlU'YI1>lLtlff'II'n'j'j'lJ...� -- n~-1I'Y1'fi" : flW::::ltli'l''I1iflffJl'S 

'lJ 11l111tllnV",'7 \.If!i \.I'Y1 'j~.i1 'S 1lJI, 2552.� 

229l1\h� 

I. Lfltf"lWi'HJ 2. rYlfl1l-l1nvlfln'l1nnlJ. l. ~m~fl-3. 

615.1� 

ISBN 978-974-8182'85-~
 
BSTl DEPT. 01" SCIENCE SERVICE 
..,'Qrnul.Iol"" n'II'hlluut"l.II'f!J"n,. 

'11111111111111
1110010594 

--- -----,- -

III •� " "" ""... "' 
r;tllfl~	 'jfHfflff~'.il'i11'ifJlI'S.If1ff'l1m'H,\!~fJ'.inn'l:lWlLl'fi'.i~fJ?l 

ffl'lJ11'lfll'nf11uhfjlmy,rn'.i"iU 

flW::lfl ffYfflffVl{ 1J'Hli't1rm;{Jff~lJf1~ lJ't1'S11'.i1J1l 

.... '"� '" ..63 O.HffVl-ufl'H.J1lJfl fl.t1'ifl'iO'U lHl'SlJl{Jfi 26120 

1I1J1JU"� 1'j'j1i~1 u't'liVl1lfl 
, 

Q ,~ 

fun'nl� 1'j ..:j~1J...licr.l'jU'nn un l'UPI~hm'il'i fll'iI't1'YnnfllJm 

lt1'Sffvn1/1)1'H'f''S 0 2275 4000 




