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∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å¢Õßß“π«‘®—¬π’È§◊Õ°“√æ—≤π“ Ÿµ√µ”√—∫¬“‡¡Á¥ø“‚¡∑‘¥’π√Ÿª·∫∫≈Õ¬µ—«‡æ◊ËÕ„Àâ‡¡Á¥¬“§ß§â“ßÕ¬Ÿà„π

°√–‡æ“–Õ“À“√‡ªìπ√–¬–‡«≈“π“π ‚¥¬»÷°…“∂÷ßº≈¢Õßª√‘¡“≥‰Œ¥√Õ°´’‚æ≈æ‘≈ ‡¡∑∏‘≈‡´≈≈Ÿ‚≈  (20 ·≈– 30

‡ªÕ√å‡´πµå¢Õßµ”√—∫) ™π‘¥¢Õß “√‡æ‘Ë¡ª√‘¡“≥ ( ‡ª√¬å¥√“¬ ·≈§‚µ ·≈–‰¡‚§√§√‘ µ—≈‰≈πå ‡´≈≈Ÿ‚≈  æ’‡Õ™102)

·≈–§à“·√ßµÕ°Õ—¥∑’Ë„™â„π Ÿµ√µ”√—∫ (2000 ·≈– 4000 ªÕπ¥å) «à“ àßº≈∂÷ß°“√ª≈¥ª≈àÕ¬µ—«¬“·≈–§ÿ≥ ¡∫—µ‘∑“ß

°“¬¿“æ¢Õß‡¡Á¥¬“∑’Ë‰¥â∑’Ë„™â°√√¡«‘∏’°“√µÕ°Õ—¥‚¥¬µ√ßÕ¬à“ß‰√ ‚¥¬∑”°“√»÷°…“∂÷ß§ÿ≥ ¡∫—µ‘¢Õß¬“‡¡Á¥√Ÿª·∫∫

≈Õ¬µ—«„πÀ—«¢âÕ§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ §ÿ≥ ¡∫—µ‘¥â“π°“√≈Õ¬µ—«¢Õß‡¡Á¥¬“ √«¡∑—Èß»÷°…“§ÿ≥ ¡∫—µ‘°“√ª≈¥ª≈àÕ¬

µ—«¬“ÕÕ°®“° Ÿµ√µ”√—∫ ®“°º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“Õß§åª√–°Õ∫¿“¬„π‡¡Á¥¬“·≈–§«“¡·¢Áß·√ß¢Õß‡¡Á¥¬“‡ªìπ

ªí®®—¬À≈—°∑’Ë àßº≈µàÕ§ÿ≥ ¡∫—µ‘¥â“π°“√≈Õ¬µ—«·≈–°“√ª≈¥ª≈àÕ¬µ—«¬“ °“√„™â‰Œ¥√Õ°´’‚æ≈æ‘≈ ‡¡∑∏‘≈‡´≈≈Ÿ‚≈  4000

ª√‘¡“≥ 30 ‡ªÕ√å‡´πµå„π Ÿµ√µ”√—∫®–„Àâ‡¡Á¥¬“∑’Ë¡’§ÿ≥ ¡∫—µ‘°“√≈Õ¬µ—«∑’Ë¥’·≈– “¡“√∂§«∫§ÿ¡„Àâ‡°‘¥°“√ª≈¥ª≈àÕ¬

µ—«¬“Õ¬à“ß™â“Ê‰¥â®π∂÷ß™—Ë«‚¡ß∑’Ë 8 ∑’Ë∑”°“√»÷°…“ °“√„™â§à“·√ßµÕ°Õ—¥∑’Ë‡æ‘Ë¡¢÷Èπ àßº≈„Àâ‡«≈“∑’Ë‡¡Á¥¬“„™â„π°“√

≈Õ¬µ—«¡’§à“‡æ‘Ë¡¢÷Èπ æ∫«à“°“√„™â “√‡æ‘Ë¡ª√‘¡“≥∑’Ëµà“ß°—π· ¥ß∂÷ß°≈‰°°“√ª≈¥ª≈àÕ¬µ—«¬“∑’Ë·µ°µà“ß°—π¥â«¬

§” ”§—≠: ø“‚¡∑‘¥’π, ¬“‡¡Á¥≈Õ¬µ—«

«“√ “√‡¿ —™»“ µ√åÕ’ “π 2553; 6(2): 74-83

Abstract

The purpose of this research was to develop famotidine floating tablet by study the influence of different

amount of hydroxypropyl methylcellulose 4000 (20 % and 30%), type of fillers (spray dried lactose

and microcrystalline cellulose PH102)  and compression force (2000 pound and 4000 pound) on its release

rate and physical property. The floating tablets of famotidine were prepared by direct compression method.
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The prepared tablets were evaluated for physical properties, floating properties (floating lag time, floating time

and matrix integrity) and drug release properties. The results shows that tablet composition and mechanical

strength have the greatest influence on the floating properties and drug release. Famotidine tablets contains30%

of HPMC 4000 was found to achieve optimum floating properties and the drug release from those tablets was

sufficiently sustained (more than 8 hours). Increase in the compression force increased the floating lag time. It

was found that using difference filler in this study showed the difference in the mechanism of drug release.

Keywords: famotidine, floating tablet
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‡æ‘Ë¡¢÷Èπ‰¥â®“°°“√À≈—Ëß°√¥∑’Ë≈¥πâÕ¬≈ß (Dave et al.,

2004) °“√æ—≤π“√–∫∫π” àß¬“„ÀâÕ¬Ÿà„π√Ÿª·∫∫¬“‡¡Á¥

≈Õ¬µ—«∑’Ë‡¡Á¥¬“ “¡“√∂≈Õ¬µ—«Õ¬Ÿà‡Àπ◊Õ “√≈–≈“¬„π

°√–‡æ“–Õ“À“√‰¥â®–∑”„Àâ‡æ‘Ë¡√–¬–‡«≈“∑’Ë√–∫∫¬“®–

§ß§â“ßÕ¬Ÿà„π∑“ß‡¥‘πÕ“À“√‰¥â¬“«π“π¢÷Èπ ®÷ß “¡“√∂

§«∫§ÿ¡°“√ª≈¥ª≈àÕ¬µ—«¬“·≈–‡æ‘Ë¡°“√¥Ÿ¥´÷¡¬“‰¥â

Õ¬à“ß ¡∫Ÿ√≥å¡“°¬‘Ëß¢÷Èπ (Singh and Kim, 2000)

¥—ßπ—Èπ «—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬π’È ‡æ◊ËÕ»÷°…“·≈–æ—≤π“

 Ÿµ√µ”√—∫¬“‡¡Á¥ø“‚¡∑‘¥’π„π√Ÿª·∫∫≈Õ¬µ—« ‚¥¬∑”

°“√»÷°…“∂÷ßª√‘¡“≥¢Õß‚æ≈‘‡¡Õ√å ™π‘¥¢Õß “√‡æ‘Ë¡

ª√‘¡“≥ ·≈–·√ßµÕ°Õ—¥‡¡Á¥¬“∑’Ë‡À¡“– ¡

«‘∏’¥”‡π‘π°“√«‘®—¬
1.  “√‡§¡’

Famotidine (Batch number FMK1BJA03A,

Cadila Healthcare Limited, India ‰¥â√—∫°“√Õπÿ‡§√“–Àå

®“°∫√‘…—∑ ∫“ß°Õ°·≈Áª ·Õπ¥å §Õ ‡¡µ‘§ ®”°—¥, ª√–‡∑»

‰∑¬), Hydroxy propyl methylcellulose 4000 (Lot num-

ber QE26012406, ‡Õ°µ√ß‡§¡’¿—≥±å (1995),

ª√–‡∑»‰∑¬), Spray dried lactose; Super - Tab®

(Lot number FN250120J0393, NZMP Ltd. New

Zealand), Microcrystalline cellulose PH102; Avicel

PH102® (Lot number P208820049, FMC

Biopolymer, USA), Sodium bicarbonate (»√’®—π∑√å À

‚Õ ∂, ª√–‡∑»‰∑¬), Citric acid (´—§‡´  ‡§¡‘§Õ≈,

ª√–‡∑»‰∑¬), Magnesium stearate (‡Õ°µ√ß‡§¡’¿—≥±å

(1995), ª√–‡∑»‰∑¬), Hydrochloric acid solution

(NEUTRASORB®,Thailand), Sodium hydroxide

(Merck, Germany)

∫∑π”
√–∫∫π” àß¬“™π‘¥≈Õ¬µ—« (floating drug

delivery system) ‡ªìπ√Ÿª·∫∫Àπ÷Ëß¢Õß√–∫∫π” àß¬“§ß

§â“ß„π°√–‡æ“–Õ“À“√‡ªìπ‡«≈“π“π (gastroretentive

drug delivery system) ‡ªìπ√–∫∫π” àß¬“∑’Ë¡’°“√

ÕÕ°·∫∫„Àâ “¡“√∂§ßÕ¬Ÿà‰¥â„π°√–‡æ“–Õ“À“√‡ªìπ

√–¬–‡«≈“π“πµ“¡∑’ËµâÕß°“√‚¥¬Õ“»—¬§ÿ≥ ¡∫—µ‘¢Õß

°“√≈Õ¬µ—«Õ¬Ÿà‰¥â‡Àπ◊Õº‘«Àπâ“¢Õß¢Õß‡À≈«„π°√–‡æ“–

Õ“À“√ (Gambhire et al., 2007) ∑—Èß¬—ß “¡“√∂

ÕÕ°·∫∫„Àâ “¡“√∂§«∫§ÿ¡°“√ª≈¥ª≈àÕ¬µ—«¬“„π

√Ÿª·∫∫‡π‘Ëπ™â“‰¥â ®÷ß∑”„Àâ‡°‘¥°“√¥Ÿ¥ ÷́¡¬“À√◊Õ°“√ÕÕ°

ƒ∑∏‘Ï‡©æ“–∑’Ë∫√‘‡«≥∑“ß‡¥‘πÕ“À“√‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

¬“‡¡Á¥√Ÿª·∫∫≈Õ¬µ—«¡—°‡µ√’¬¡„π√Ÿª·∫∫‡¡∑√‘°´å‚¥¬

„™â‚æ≈‘‡¡Õ√å∑’ËæÕßµ—«‰¥â  µ—«Õ¬à“ß‡™àπ ¡’°“√»÷°…“∂÷ß

°“√„™â hydroxypropyl methylcellulose ·≈– carbopol „π

 Ÿµ√µ”√—∫¬“‡¡Á¥ captopril √Ÿª·∫∫≈Õ¬µ—«‡æ◊ËÕ»÷°…“∂÷ß

§ÿ≥ ¡∫—µ‘°“√≈Õ¬µ—«·≈–°“√ª≈¥ª≈àÕ¬µ—«¬“ ”§—≠

(Nur and Zhang, 2000) À√◊Õ°“√„™â hydroxypropyl

methylcellulose ·≈– sodium alginate √à«¡°—∫ “√°àÕ

øÕßøŸÉ §◊Õ sodium bicarbonate À√◊Õ calcium carbonate

„π Ÿµ√µ”√—∫¬“‡¡Á¥ ciprofloxacin hydrochloride

√Ÿª·∫∫≈Õ¬µ—« ∑’Ë„Àâ‡¡Á¥¬“∑’Ë¡’§ÿ≥ ¡∫—µ‘°“√≈Õ¬µ—«

√«¡∑—Èß “¡“√∂§«∫§ÿ¡°“√ª≈¥ª≈àÕ¬µ—«¬“‰¥âµ“¡

µâÕß°“√ (Tadros, 2010)  ø“‚¡∑‘¥’π (famotidine)

‡ªìπµ—«¬“∑’Ë„™â√—°…“Õ“°“√·º≈„π°√–‡æ“–Õ“À“√

·º≈„π≈”‰ â‡≈Á° À√◊ÕÕ“°“√°√¥‰À≈¬âÕπ„π°≈ÿà¡¢Õß H
2
-

receptor antagonist ¡’°“√»÷°…“æ∫«à“°“√„Àâ¬“„π°≈ÿà¡π’È

√à«¡°—∫¬“≈¥°√¥®– àß‡ √‘¡„Àâ‡°‘¥°“√π” àß¬“‡©æ“–

∑’Ë ‰ª¬— ßµ— «√—∫∫√‘ ‡«≥æ◊Èπº‘ «∑’Ë ºπ— ß°√–‡æ“–Õ“À“√

®÷ß “¡“√∂ àßº≈„Àâ‡°‘¥ª√– ‘∑∏‘º≈°“√√—°…“®“°µ—«¬“∑’Ë
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2. «‘∏’°“√∑¥≈Õß

2.1 °“√‡µ√’¬¡¬“‡¡Á¥ø“‚¡∑‘¥’π√Ÿª·∫∫

≈Õ¬µ—«

 à«πª√–°Õ∫„π¬“‡¡Á¥®–ª√–°Õ∫¥â«¬µ—«¬“

ø“‚¡∑‘¥’π 20 ¡‘≈≈‘°√—¡µàÕ‡¡Á¥ »÷°…“‡ª√’¬∫‡∑’¬∫∂÷ß

°“√„™â “√‡æ‘Ë¡ª√‘¡“≥∑’Ë·µ°µà“ß°—π√–À«à“ß “√‡æ‘Ë¡

ª√‘¡“≥∑’Ë≈–≈“¬πÈ”‰¥â ‰¥â·°à spray dried lactose ·≈–

 “√‡æ‘Ë¡ª√‘¡“≥∑’Ë‰¡à≈–≈“¬πÈ” ‰¥â·°à microcrystalline

cellulose PH 102 ·≈–„™â hydroxypropyl methyl

cellulose 4000 (HPMC 4000) ‡ªìπ‚æ≈‘‡¡Õ√å àß‡ √‘¡

„Àâ‡°‘¥°“√≈Õ¬µ—« ‚¥¬»÷°…“‡ª√’¬∫‡∑’¬∫„πª√‘¡“≥ 20%

·≈– 30% ¢Õß Ÿµ√µ”√—∫ ‡≈◊Õ°„™â sodium bicarbonate

·≈– citric acid ‡ªìπ “√°àÕøÕßøŸÉ ·≈– magnesium

stearate ‡ªìπ “√À≈àÕ≈◊Ëπ„π Ÿµ√µ”√—∫ ¥—ßµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1   à«πª√–°Õ∫„π Ÿµ√µ”√—∫µà“ßÊ¢Õß¬“‡¡Á¥ø“‚¡∑‘¥’π√Ÿª·∫∫≈Õ¬µ—«∑’Ë∑”°“√»÷°…“

∑’Ë· ¥ß∂÷ß à«πª√–°Õ∫„π Ÿµ√µ”√—∫µà“ßÊ∑’Ë∑”°“√»÷°…“

°√√¡«‘∏’°“√µÕ°Õ—¥‡¡Á¥¬“∑’Ë„™â„π°“√»÷°…“«‘®—¬π’È

§◊Õ«‘∏’°“√µÕ°Õ—¥‚¥¬µ√ß (direct compression)  ‚¥¬

∑”°“√™—Ëß à«πº ¡µà“ßÊµ“¡ Ÿµ√·≈–º ¡ à«πº ¡

µà“ßÊ∑—ÈßÀ¡¥ ¬°‡«âπ magnesium stearate „™â√–¬–

‡«≈“„π°“√º ¡‡ªìπ‡«≈“ 5 π“∑’ ·≈â«®÷ß‡µ‘¡ magnesium

stearate ∑”°“√º ¡µàÕ‡ªìπ‡«≈“ 1 π“∑’ ™—ËßπÈ”Àπ—°

 à«πº ¡∑’Ë‰¥âª√‘¡“≥ §√—Èß≈– 250 mg ‡æ◊ËÕπ”‰ªµÕ°

Õ—¥‡¡Á¥¬“‚¥¬‡§√◊ËÕß hydraulic press (CARVER Model

3912) ∑’Ë„™â™ÿ¥ “°Àπâ“‡√’¬∫≈∫¢Õ∫ ¢π“¥ 10 ¡‘≈≈‘‡¡µ√

∑”°“√»÷°…“‡ª√’¬∫‡∑’¬∫∂÷ß°“√„™â·√ßµÕ°Õ—¥∑’Ë·µ°

µà“ß°—π 2 §à“ §◊Õ∑’Ë 2000 pound ·≈– 4000 pound ‡°Á∫

√—°…“‡¡Á¥¬“∑’ËµÕ°Õ—¥‰¥â„π¿“™π–∫√√®ÿªî¥ π‘∑·≈–

ªÑÕß°—π§«“¡™◊Èπ ‡æ◊ËÕ„™â„π°“√»÷°…“∑¥≈ÕßµàÕ‰ª

°“√ª√–‡¡‘π§ÿ≥ ¡∫—µ‘¢Õß¬“‡¡Á¥√Ÿª·∫∫≈Õ¬µ—«

2.2.1 °“√∑¥ Õ∫§à“§«“¡·¢Áß¢Õß‡¡Á¥¬“

∑¥ Õ∫§à“§«“¡·¢Áß¢Õß‡¡Á¥¬“ (n = 10) ¥â«¬‡§√◊ËÕß

Hardness tester (Erweka TBH20) ∫—π∑÷°§à“§«“¡

·¢Áß¢Õß‡¡Á¥¬“∑’Ë‰¥â §à“§«“¡·¢Áß∑’Ë«—¥‰¥â¡’Àπà«¬‡ªìπ

kilopound (kP)

2.2.2 °“√∑¥ Õ∫§à“§«“¡Àπ“¢Õß‡¡Á¥¬“

∑¥ Õ∫§à“§«“¡Àπ“¢Õß‡¡Á¥¬“ (n = 10) ¥â«¬‡§√◊ËÕß

Thickness tester (Rhombold thickness tester)

2.2.3 °“√∑¥ Õ∫§à“§«“¡°√àÕπ¢Õß

‡¡Á¥¬“ π”‡¡Á¥¬“∑’ËµâÕß°“√À“§à“§«“¡°√àÕπ¢Õß‡¡Á¥¬“

(n = 20) ‰ª™—ËßπÈ”Àπ—° ∫—π∑÷°§à“πÈ”Àπ—°∑’Ë‰¥â°àÕπ

∑”°“√∑¥ Õ∫ (X
1
) π”‰ª∑¥ Õ∫§«“¡°√àÕπ¢Õß‡¡Á¥¬“

‚¥¬„™â‡§√◊ËÕß Friability tester „™âÕ—µ√“‡√Á«°“√À¡ÿπ 25

√Õ∫µàÕπ“∑’ ‡ªìπ‡«≈“ 4 π“∑’ π”‡¡Á¥¬“∑’Ëºà“π°“√

∑¥ Õ∫‰ª™—ËßπÈ”Àπ—° ∫—π∑÷°§à“πÈ”Àπ—°À≈—ß°“√∑¥ Õ∫

∑’Ë‰¥â (X
2
) π”‰ª§”π«≥À“§à“‡ªÕ√å‡´πµå§«“¡°√àÕπ

¢Õß‡¡Á¥¬“ (% friability) ®“° Ÿµ√ §à“‡ªÕ√å‡´πµå
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§«“¡°√àÕπ¢Õß‡¡Á¥¬“ = ((X
1
 - X

2
) / X

1
) x 100

‚¥¬‡°≥±å¡“µ√∞“π°”Àπ¥„Àâ§à“‡ªÕ√å‡´πµå§«“¡°√àÕπ

¢Õß‡¡Á¥¬“ ¡’§à“‰¡à‡°‘π 1%

2.2.4 °“√∑¥ Õ∫§ÿ≥ ¡∫—µ‘¥â“π°“√

≈Õ¬µ—«  ‡ªìπ°“√∑¥ Õ∫∂÷ß‡«≈“∑’Ë‡¡Á¥¬“„™â„π°“√

≈Õ¬µ—«¢÷Èπ (floating lag time, FLT) §◊Õ√–¬–‡«≈“µ—Èß

·µà‡¡Á¥¬“ —¡º— °—∫ “√≈–≈“¬ 0.1N hydrochloric acid

(HCl)(pH 1.2) ®π°√–∑—Ëß‡¡Á¥¬“ “¡“√∂¬°µ—«·≈–

≈Õ¬¢÷Èπ Ÿàº‘«¢Õß “√≈–≈“¬‰¥â ·≈–‡«≈“∑’Ë‡¡Á¥¬“≈Õ¬µ—«

Õ¬Ÿà‰¥â (floating time) §◊Õ√–¬–‡«≈“∑—ÈßÀ¡¥∑’Ë‡¡Á¥¬“

 “¡“√∂≈Õ¬µ—«∫πº‘«¢Õß “√≈–≈“¬∑’Ë∑”°“√∑¥ Õ∫

Õ¬Ÿà‰¥â √«¡∑—Èß —ß‡°µ∂÷ß≈—°…≥–§«“¡ ¡∫Ÿ√≥å¢Õß‡¡Á¥¬“

(matrix integrity) µ≈Õ¥√–¬–‡«≈“∑’Ë∑”°“√∑¥ Õ∫

‚¥¬∑”°“√∑¥ Õ∫§ÿ≥ ¡∫—µ‘∑—Èß 3 À—«¢âÕπ’È¢≥–‡¥’¬«°—∫

°“√∑”°“√»÷°…“°“√ª≈¥ª≈àÕ¬µ—«¬“ÕÕ°®“° Ÿµ√µ”√—∫

2.2.5 °“√»÷°…“°“√ª≈¥ª≈àÕ¬µ—«¬“

ÕÕ°®“° Ÿµ√µ”√—∫ (drug release) ∑”°“√»÷°…“°“√

∑¥ Õ∫°“√≈–≈“¬¢Õß‡¡Á¥¬“ (USP dissolution testing)

‚¥¬„™â apparatus 2 (paddle method ; ERWEKA DT

80) ·≈–„™â 0.1 N HCl (pH 1.2) ª√‘¡“µ√ 900 mL

Õÿ≥À¿Ÿ¡‘ 37 + 0.5 0C ‡æ◊ËÕ‡ªìπ “√≈–≈“¬®”≈Õß

 ¿“«–¢Õß¢Õß‡À≈«„π°√–‡æ“–Õ“À“√„π°“√∑”°“√

∑¥ Õ∫ °”Àπ¥„™â√Õ∫°“√À¡ÿπ 50 rpm (Jaimini,

2007)  ÿà¡µ—«Õ¬à“ß “√≈–≈“¬∑’Ë∑”°“√∑¥ Õ∫°“√

ª≈¥ª≈àÕ¬µ—«¬“®“°‡¡Á¥¬“ Ÿµ√µ”√—∫µà“ßÊ (n = 3)

ª√‘¡“µ√ 10 mL ∑’Ë‡«≈“ 1, 2, 3, 4, 5, 6, 7 ·≈– 8

™—Ë«‚¡ß ·≈–‡µ‘¡ “√≈–≈“¬ 0.1 HCl (pH 1.2) ª√‘¡“µ√

10 mL ≈ß‰ª∑¥·∑π °√Õß “√≈–≈“¬µ—«Õ¬à“ß∑’Ë‰¥â·≈–

π”‰ª«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 265 nm ‚¥¬

„™â‡§√◊ËÕß UV/VIS spectrophotometer (VARIAN CARY

1E) π”§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë«—¥‰¥â¡“À“ª√‘¡“≥°“√

ª≈¥ª≈àÕ¬µ—«¬“∑’Ë‡«≈“µà“ßÊ‚¥¬„™â ¡°“√∑’Ë‰¥â®“°‡ âπ

°√“ø¡“µ√∞“π¢Õßµ—«¬“ø“‚¡∑‘¥’π ®“°¢âÕ¡Ÿ≈°“√ª≈¥

ª≈àÕ¬µ—«¬“∑’Ë‰¥â π”¡“»÷°…“∂÷ß°≈‰°°“√ª≈¥ª≈àÕ¬µ—«¬“

(release kinetics) ∑”°“√‡ª√’¬∫‡∑’¬∫‚¥¬„™â ¡°“√ zero

order, first order, Korsemeyer - Peppas ·≈– Higuchi

(Costa and Lobo, 2001)

º≈°“√»÷°…“«‘®—¬·≈–Õ¿‘ª√“¬º≈
1. §ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ·≈–§ÿ≥ ¡∫—µ‘¥â“π

°“√≈Õ¬µ—«¢Õß‡¡Á¥¬“ ®“°¢âÕ¡Ÿ≈∑’Ë¡’ºŸâ»÷°…“∑¥≈Õßæ∫«à“

°“√„™âª√‘¡“≥ sodium carbonate ¡“°°«à“ 5% ‡ªìπ “√

°àÕøÕßøŸÉ„π¬“‡¡Á¥√Ÿª·∫∫≈Õ¬µ—« àßº≈„Àâ‡¡Á¥¬“‡°‘¥°“√

·µ°°√–®“¬µ—«„π√–À«à“ß‡°‘¥ªØ‘°‘√‘¬“°“√°àÕøÕß°ä“´

¥—ßπ—Èπ®÷ß‡≈◊Õ°„™â sodium bicarbonate 5%√à«¡°—∫ citric

acid 2.5% ¢Õß Ÿµ√µ”√—∫‡ªìπ “√°àÕøÕßøŸÉ√à«¡

(Õ—µ√“ à«π sodium bicarbonate : citric acid 1 : 2) (Pare

et al., 2008) ∑”„Àâ‡¡◊ËÕ‡¡Á¥¬“ —¡º— °—∫ “√≈–≈“¬ 0.1

N HCl (pH 1.2) ®–‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß sodium

bicarbonate ·≈– HCl ‚¥¬¡’ citric acid √à«¡¥â«¬π—Èπ°àÕ

„Àâ‡°‘¥‡ªìπøÕß°ä“´ carbon dioxide ´÷ËßøÕß°ä“´‡À≈à“π’È

®–∂Ÿ°‡°Á∫°—°Õ¬Ÿà∫πæ◊Èπº‘«¢Õß‡¡Á¥¬“∑’Ë‡°‘¥°“√æÕßµ—«

¢Õß‚æ≈‘‡¡Õ√å´÷Ëß„π∑’Ëπ’È§◊Õ HPMC 4000 ‰¥â‡ªìπ™—Èπ‡®≈

‡°‘¥¢÷Èπ ®“°°“√∑’ËøÕß°ä“´·∑√°µ—«Õ¬Ÿà∫πæ◊Èπº‘«‡¡Á¥¬“

∑’Ë‡ªìπ‡®≈π’È àßº≈„Àâ‡¡Á¥¬“¡’§à“§«“¡Àπ“·πàππâÕ¬°«à“

 “√≈–≈“¬ àßº≈∑”„Àâ‡¡Á¥¬“ “¡“√∂≈Õ¬µ—«¢÷Èπ Ÿà

º‘«Àπâ“¢Õß “√≈–≈“¬‰¥â (Dave et al., 2004) ¥—ß· ¥ß

„π√Ÿª∑’Ë 1

®“°°“√»÷°…“‡∫◊ÈÕßµâπ°àÕπ∑”°“√«‘®—¬∂÷ßº≈

¢Õß‚æ≈‘‡¡Õ√å∑’Ë àß‡ √‘¡°“√≈Õ¬µ—« æ∫«à“ª√‘¡“≥ HPMC

4000  ∑’ËπâÕ¬°«à“ 15% ¢Õß Ÿµ√µ”√—∫‰¡à “¡“√∂ àß‡ √‘¡

„Àâ‡°‘¥°“√≈Õ¬µ—«¢Õß‡¡Á¥¬“¢÷Èπ Ÿàº‘«¢Õß “√≈–≈“¬ 0.1

N HCl (pH 1.2) ‰¥â „π¢≥–∑’Ë‡¡◊ËÕ„™âª√‘¡“≥¢Õß HPMC

4000 ∑’Ë Ÿß∂÷ß 40% ¢Õß Ÿµ√µ”√—∫π—Èπ°≈—∫æ∫«à“

‡¡◊ËÕ‡¡Á¥¬“ —¡º— °—∫ “√≈–≈“¬·≈–‡°‘¥°“√æÕßµ—«‡ªìπ

™—Èπ‡®≈‡°‘¥¢÷Èππ—Èπ®– àßº≈∑”„Àâ‡¡Á¥¬“¬÷¥µ‘¥Õ¬Ÿà°—∫°âπ

¿“™π– ∑”„Àâ‰¡à “¡“√∂≈Õ¬µ—«¢÷Èπ Ÿàº‘«¢Õß “√≈–≈“¬‰¥â

„πß“π«‘®—¬π’È®÷ß‡≈◊Õ°∑”°“√»÷°…“∑’Ëª√‘¡“≥ HPMC 4000

20% ·≈– 30% ¢Õß Ÿµ√µ”√—∫ ´÷Ëßæ∫«à“ “¡“√∂µÕ°

Õ—¥‰¥â‡ªìπ‡¡Á¥¬“∑’Ë¡’§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ∑’Ë¥’  “¡“√∂

‡°‘¥°“√≈Õ¬µ—«¢÷Èπ Ÿàº‘«¢Õß “√≈–≈“¬‰¥âÕ¬à“ß√«¥‡√Á«

(„™â‡«≈“πâÕ¬°«à“ 1 π“∑’) ·µà„π∑ÿ° Ÿµ√µ”√—∫∑’Ë¡’ª√‘¡“≥

HPMC 4000 20% ( Ÿµ√µ”√—∫∑’Ë 3, 4, 7 ·≈– 8) ‡¡Á¥¬“

‰¡à “¡“√∂§ß ¿“æ∑’Ë¥’¢Õß‡¡Á¥‰«â‰¥â æ∫«à“‡¡Á¥¬“‡°‘¥

°“√æÕßµ—«‡¡◊ËÕ —¡º— °—∫ “√≈–≈“¬·≈â«‡°‘¥°“√©’°¢“¥

·µ°ÕÕ°‡ªìπ™‘Èπ¿“¬„π™—Ë «‚¡ß∑’Ë1∑’Ë∑”°“√»÷°…“

·µ°µà“ß®“° Ÿµ√µ”√—∫∑’Ë¡’ª√‘¡“≥ HPMC 4000 30%
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„π Ÿµ√µ”√—∫ ( Ÿµ√µ”√—∫∑’Ë 1, 2, 5 ·≈– 6) ∑’Ë≈—°…≥–
¢Õß‡¡Á¥¬“∑’Ë≈Õ¬µ—«¡’§«“¡ ¡∫Ÿ√≥å®π∂÷ß™—Ë«‚¡ß∑’Ë 8
∑’Ë∑”°“√»÷°…“ (µ“√“ß∑’Ë 2) ∑”„Àâ “¡“√∂ √ÿª‰¥â«à“
ª√‘¡“≥ HPMC 4000 ∑’ËπâÕ¬‡°‘π‰ª (ª√‘¡“≥ 20 %
¢Õß Ÿµ√µ”√—∫) ‰¡à “¡“√∂°àÕ„Àâ‡°‘¥‚§√ß √â“ß™—Èπ‡®≈∑’Ë
¡’§«“¡·¢Áß·√ß¡“°æÕ∑’Ë®–√—°…“ ¿“æ‡¡Á¥¬“‰«â‰¥â  ·≈–
‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫§à“§«“¡·¢Áß¢Õß‡¡Á¥¬“ æ∫«à“
„π Ÿµ√µ”√—∫∑’Ë„™â·√ßµÕ°Õ—¥‡∑à“°—π Ÿµ√µ”√—∫∑’Ë¡’ª√‘¡“≥
HPMC 4000 ∑’Ë Ÿß°«à“ (30% ¢Õß Ÿµ√µ”√—∫) ¡’º≈
∑”„Àâ§«“¡·¢Áß¢Õß‡¡Á¥¬“‡æ‘Ë¡ Ÿß¢÷Èπ ·≈–À“°∑”°“√

‡ª√’¬∫‡∑’¬∫ Ÿµ√µ”√—∫∑’Ë¡’ª√‘¡“≥ HPMC 4000 ‡∑à“°—π
æ∫«à“°“√‡æ‘Ë¡·√ßµÕ°Õ—¥®“° 2000 pound ‡ªìπ 4000
pound ∑’Ë∑”„Àâ§à“§«“¡·¢Áß¢Õß‡¡Á¥¬“‡æ‘Ë¡ Ÿß¢÷Èπ ¡’º≈
∑”„Àâ§à“‡«≈“∑’Ë‡¡Á¥¬“„™â„π°“√≈Õ¬µ—«¢÷Èπ¡’§à“‡æ‘Ë¡¢÷Èπ
‡™àπ°—π °“√„™â§à“·√ßµÕ°Õ—¥‡¡Á¥¬“ ŸßÊ ∑”„Àâ§«“¡
Àπ“·πàπ¢Õß‡¡Á¥¬“‡æ‘Ë¡ Ÿß¢÷Èπ  §«“¡¡’√Ÿæ√ÿπ¢Õß‡¡Á¥¬“
≈¥≈ß (Martinez, 2008) ´÷Ëß‡¡Á¥¬“∑’Ë¡’§«“¡·¢Áß
¡“°°«à“®–„™â‡«≈“„π°“√≈Õ¬µ—«¢÷Èπ Ÿàº‘« “√≈–≈“¬∑’Ë
¡“°°«à“‡ªìπº≈¡“®“°Õ—µ√“°“√´÷¡ºà“π¢Õß “√≈–≈“¬
‡¢â“ Ÿà‡¡Á¥¬“∑’ËπâÕ¬≈ß (Tadros, 2010)

√Ÿª∑’Ë 1 °“√≈Õ¬µ—«¢Õß¬“‡¡Á¥√Ÿª·∫∫≈Õ¬µ—«„π “√≈–≈“¬ 0.1N HCl (pH 1.2) ( Ÿµ√µ”√—∫∑’Ë 2)

µ“√“ß∑’Ë 2 º≈°“√ª√–‡¡‘π§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ·≈–§ÿ≥ ¡∫—µ‘¥â“π°“√≈Õ¬µ—«¢Õß¬“‡¡Á¥ø“‚¡∑‘¥’π√Ÿª·∫∫

≈Õ¬µ—«„π Ÿµ√µ”√—∫µà“ßÊ

 * Matrix integrity §◊Õ §«“¡ ¡∫Ÿ√≥å¢Õß≈—°…≥–‡¡Á¥¬“¢≥–≈Õ¬µ—«

/ ≈—°…≥–‡¡Á¥¬“ ¡∫Ÿ√≥å ‰¡à‡°‘¥°“√©’°¢“¥µ≈Õ¥√–¬–‡«≈“∑’Ë∑”°“√»÷°…“

X ≈—°…≥–‡¡Á¥¬“‡°‘¥°“√©’°¢“¥ À≈ÿ¥‡ªìπ™‘Èπ ‰¡à§ß ¿“æ‡ªìπ‡¡Á¥¬“

Rx1

Rx2

Rx3

Rx4

Rx5

Rx6

Rx7

Rx8
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º≈¢Õß°“√„™â “√‡æ‘Ë¡ª√‘¡“≥„π Ÿµ√µ”√—∫∑’Ë

·µ°µà“ß°—π »÷°…“‡ª√’¬∫‡∑’¬∫√–À«à“ß spray dried lactose

´÷Ëß‡ªìπ “√‡æ‘Ë¡ª√‘¡“≥∑’Ë≈–≈“¬πÈ”‰¥â ·≈– microcrystalline

cellulose PH102 ´÷Ëß‡ªìπ “√‡æ‘Ë¡ª√‘¡“≥∑’Ë‰¡à

≈–≈“¬πÈ” æ∫«à“§à“§«“¡·¢Áß¢Õß‡¡Á¥¬“∑’Ë„™â microcrys-

talline cellulose PH102 (13.95 - 15.95 kP) ®–¡’

§à“∑’Ë Ÿß°«à“ Ÿµ√µ”√—∫∑’Ë„™â spray dried lactose ‡ªìπ “√

‡æ‘Ë¡ª√‘¡“≥ (4.66 - 9.27 kP) ÷́Ëß àßº≈∑”„Àâ§à“‡«≈“∑’Ë

‡¡Á¥¬“„™â„π°“√≈Õ¬µ—«„π Ÿµ√µ”√—∫‡À≈à“π’È¡’§à“ Ÿß¢÷Èπ‡™àπ°—π

∑—Èßπ’È‡π◊ËÕß®“° spray dried lactose ¡’§ÿ≥ ¡∫—µ‘∑’Ë

≈–≈“¬πÈ”‰¥â¥’ ¥—ßπ—Èπ‡¡◊ËÕ‡¡Á¥¬“ —¡º— °—∫ “√≈–≈“¬®÷ß

‡°‘¥°“√≈–≈“¬ÕÕ°®“°‡¡Á¥¬“·≈–¥÷ß„Àâ “√≈–≈“¬‡¢â“ Ÿà

‡¡Á¥¬“‰¥âßà“¬¢÷Èπ·≈– “¡“√∂‡°‘¥ªØ‘°‘√‘¬“„Àâ‡°‘¥øÕß°ä“´

‡æ◊ËÕ àß‡ √‘¡„π°“√≈Õ¬µ—«‡°‘¥¢÷Èπ „π¢≥–∑’Ë “√„π°≈ÿà¡

microcrystalline cellulose ‡ªìπ “√∑’Ë‰¡à≈–≈“¬ Õ’°∑—Èß

¥â«¬§ÿ≥ ¡∫—µ‘¥â“π°“√µÕ°Õ—¥∑’Ë∑”„Àâ‡¡Á¥¬“¡’§«“¡·¢Áß

∑’Ë¡“°°«à“ ∂◊Õ‡ªìπªí®®—¬∑’Ë àßº≈¢—¥¢«“ß°“√´÷¡ºà“π¢Õß

 “√≈–≈“¬∑’Ë¡’°“√ —¡º— °—∫‡¡Á¥¬“®÷ß∑”„Àâ‡«≈“∑’Ë„™â„π

°“√≈Õ¬µ—«¢Õß‡¡Á¥¬“¡’§à“ Ÿß¡“°°«à“ ¥—ßπ—Èπ§«“¡·¢Áß

¢Õß‡¡Á¥¬“‰¡à«à“®–‡ªìπÕ‘∑∏‘æ≈®“°§à“·√ßµÕ°Õ—¥À√◊Õ

™π‘¥·≈–ª√‘¡“≥ “√∑’Ë„™â‡ªìπÕß§åª√–°Õ∫„π Ÿµ√µ”√—∫¡’

§«“¡ —¡æ—π∏å°—∫§à“‡«≈“∑’Ë„™â„π°“√≈Õ¬µ—«¢Õß‡¡Á¥¬“

‡¡Á¥¬“∑’Ë¡’§«“¡·¢Áß‡æ‘Ë¡¡“°¢÷Èπ ®– àßº≈„Àâ‡«≈“∑’Ë„™â„π°“√

≈Õ¬µ—«¡’§à“π“π¢÷Èπ¥â«¬ ¥—ß· ¥ß„π√Ÿª∑’Ë 2

√Ÿª∑’Ë  2 ‡«≈“∑’Ë‡¡Á¥¬“„™â„π°“√≈Õ¬µ—«¢÷Èπ (floating lag time)·≈–§à“§«“¡·¢Áß¢Õß‡¡Á¥¬“ Ÿµ√µ”√—∫µà“ßÊ

2. §ÿ≥ ¡∫—µ‘„π°“√ª≈¥ª≈àÕ¬µ—«¬“ æ∫«à“„π

∑ÿ° Ÿµ√µ”√—∫∑’Ëª√–°Õ∫¥â«¬ HPMC 4000 ª√‘¡“≥ 20%

¢Õß Ÿµ√µ”√—∫ ∑—Èß Ÿµ√µ”√—∫∑’Ë„™â·√ßµÕ°Õ—¥ 2000 pound

·≈– 4000 pound ‰¡à«à“®–‡ªìπ Ÿµ√µ”√—∫∑’Ë„™â spray dried

lactose ‡ªìπ “√‡æ‘Ë¡ª√‘¡“≥ ( Ÿµ√µ”√—∫∑’Ë 3 ·≈– 4)

(√Ÿª∑’Ë 3) ·≈– Ÿµ√µ”√—∫∑’Ë„™â microcrystalline cellulose

PH102 ‡ªìπ “√‡æ‘Ë¡ª√‘¡“≥ ( Ÿµ√µ”√—∫∑’Ë 7 ·≈– 8)

(√Ÿª∑’Ë 4) ‰¡à “¡“√∂§ß ¿“æ‡¡Á¥¬“∑’Ë ¡∫Ÿ√≥å‰¥â ¿“¬„π

™—Ë«‚¡ß·√°¢Õß°“√∑¥ Õ∫ æ∫«à“‡¡Á¥¬“æÕßµ—«·≈–

·µ°ÕÕ°‡ªìπ à«πÊ·≈â«≈Õ¬Õ¬Ÿà∫πº‘« “√≈–≈“¬  ‡¡◊ËÕ

»÷°…“∂÷ß°“√ª≈¥ª≈àÕ¬µ—«¬“¢Õß Ÿµ√µ”√—∫µà“ßÊ‡À≈à“π’È

æ∫«à“¡’°“√ª≈¥ª≈àÕ¬µ—«¬“ÕÕ°¡“Õ¬à“ß√«¥‡√Á« · ¥ß

„Àâ‡ÀÁπ«à“‰¡à “¡“√∂§«∫§ÿ¡°“√ª≈¥ª≈àÕ¬µ—«¬“∑’Ë

‡°‘¥¢÷Èπ‰¥â (‡°‘¥°“√ª≈¥ª≈àÕ¬µ—«¬“¡“°°«à“ 70 % „π

™—Ë«‚¡ß∑’Ë 1) ¥—ßπ—Èπ ª√‘¡“≥ HPMC 4000 20%„π Ÿµ√

µ”√—∫π—Èπ·¡â«à“®–„Àâ≈—°…≥–∑“ß°“¬¿“æ¢Õß‡¡Á¥¬“∑’Ë¥’

·µà‰¡à “¡“√∂§ß ¿“æ‡¡Á¥¬“¢≥–∑’Ë‡°‘¥°“√≈Õ¬µ—«‰«â‰¥â

∑”„Àâ‰¡à “¡“√∂§«∫§ÿ¡°“√ª≈¥ª≈àÕ¬µ—«¬“„Àâ‡ªìπ‰ª

µ“¡µâÕß°“√‰¥â ·µàæ∫«à“„π°√≥’¢Õß Ÿµ√µ”√—∫∑’Ë

ª√–°Õ∫¥â«¬ HPMC 4000 ª√‘¡“≥ 30% ¢Õß Ÿµ√µ”√—∫

( Ÿµ√µ”√—∫∑’Ë 1, 2, 5 ·≈– 6) ∑’Ëæ∫«à“‡¡Á¥¬“∑’Ë≈Õ¬µ—«

Õ¬Ÿà‰¥âπ—Èπ¡’§«“¡§ß ¿“æ¢Õß‡¡Á¥¬“∑’Ë¥’µ≈Õ¥√–¬–‡«≈“

∑’Ë∑”°“√»÷°…“ ‡¡◊ËÕæ‘®“√≥“∂÷ß°“√ª≈¥ª≈àÕ¬µ—«¬“æ∫«à“

„π Ÿµ√µ”√—∫‡À≈à“π’È “¡“√∂§«∫§ÿ¡„Àâ‡°‘¥°“√ª≈¥ª≈àÕ¬

µ—«¬“Õ¬à“ß™â“Ê ¥—ß· ¥ß§à“°“√ª≈¥ª≈àÕ¬µ—«¬“∑’Ë™—Ë«‚¡ß∑’Ë

8 ¢Õß Ÿµ√µ”√—∫∑’Ë 1,2,5 ·≈– 6 ¡’§à“‡∑à“°—∫ 93.71%,
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 “√∑’Ë≈–≈“¬πÈ”‰¥â¥’ ‡™àπ spray dried lactose ‡¡◊ËÕ‡°‘¥

°“√ —¡º— °—∫ “√≈–≈“¬∑’Ë´÷¡ºà“π‡¢â“‰ª„π‡¡Á¥¬“®–‡°‘¥

°“√≈–≈“¬·≈–‡°‘¥‡ªìπ™àÕß∑“ß„Àâ “√≈–≈“¬ “¡“√∂

‡§≈◊ËÕπ∑’Ë´÷¡ºà“π‰ª¬—ßæ◊Èπº‘«¥â“π„π¢Õß‡¡Á¥¬“µàÕ‰ª

®÷ß àßº≈ àß‡ √‘¡„Àâ‡°‘¥°“√≈–≈“¬·≈–ª≈¥ª≈àÕ¬µ—«¬“

∑’Ë‡√Á«¢÷Èπ „π¢≥–∑’Ë microcrystalline cellulose PH102

‡ªìπ “√„π°≈ÿà¡‡´≈≈Ÿ‚≈ ∑’Ë¡’§ÿ≥ ¡∫—µ‘‰¡à≈–≈“¬πÈ” ¥—ßπ—Èπ

‡¡◊ËÕ‡¡Á¥¬“ —¡º— °—∫ “√≈–≈“¬·≈–‡°‘¥°“√æÕßµ—«‡ªìπ™—Èπ‡®≈

·≈–‰¡à¡’Õß§åª√–°Õ∫∑’Ë≈–≈“¬‰¥â∑’Ë ®– à ß ‡ √‘¡„Àâ

 “√≈–≈“¬ ÷́¡ºà“π‡¢â“ Ÿà‡¡Á¥¬“¥â“π„πµàÕ‰ª ¥—ß —ß‡°µ

‰¥â®“°‡¡◊ËÕ§√∫‡«≈“„π°“√»÷°…“°“√ª≈¥ª≈àÕ¬µ—«¬“„π

™—Ë«‚¡ß∑’Ë 8 æ∫«à“‡¡Á¥¬“∑’Ë‰¥â®“° Ÿµ√µ”√—∫∑’Ë„™â micro-

crystalline cellulose PH102 ‡ªìπ “√‡æ‘Ë¡ª√‘¡“≥π—Èπ

∫√‘‡«≥·°π°≈“ß¥â“π„π¢Õß‡¡Á¥¬“∑’Ë¡’™—Èπ‡®≈Àÿâ¡√Õ∫π—Èπ

¬—ß‰¡à‡°‘¥°“√ —¡º— °—∫ “√≈–≈“¬Õ¬à“ß™—¥‡®π ¥—ßπ—Èπ®÷ß

‡ªìπ‡Àµÿº≈∑’Ë„π Ÿµ√µ”√—∫∑’Ë„™â microcrystalline cellulose

PH102 ‡ªìπ “√‡æ‘Ë¡ª√‘¡“≥¡’°“√ª≈¥ª≈àÕ¬µ—«¬“

∑’ËπâÕ¬°«à“ Ÿµ√µ”√—∫∑’Ë„™â spray dried lactose „π

™—Ë«‚¡ß∑â“¬Ê¢Õß°“√∑¥ Õ∫ ·≈–„π Ÿµ√µ”√—∫µà“ßÊ

‡À≈à“π’Èæ∫«à“º≈¢Õß°“√„™â·√ßµÕ°Õ—¥∑’Ë·µ°µà“ß°—π∑’Ë

2000 pound ·≈– 4000 pound π—Èπ‰¡à∑”„Àâ

°“√ª≈¥ª≈àÕ¬µ—«¬“·µ°µà“ß°—π‰¥âÕ¬à“ß™—¥‡®π

√Ÿª∑’Ë 3 °“√ª≈¥ª≈àÕ¬µ—«¬“®“° Ÿµ√µ”√—∫∑’Ë„™â spary dried lactose ‡ªìπ “√‡æ‘Ë¡ª√‘¡“≥

89.40%, 80.24% ·≈– 75.94% µ“¡≈”¥—∫

¥—ß∑’Ë· ¥ß¢âÕ¡Ÿ≈°“√ª≈¥ª≈àÕ¬µ—«¬“ø“‚¡∑‘¥’π®“°

¬“‡¡Á¥√Ÿª·∫∫≈Õ¬µ—« Ÿµ√µ”√—∫µà“ßÊ„π√Ÿª∑’Ë 3 ·≈– 4

º≈°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√ª≈¥ª≈àÕ¬µ—«¬“√–À«à“ß

 Ÿµ√µ”√—∫∑’Ë„™â spray dried lactose ‡ªìπ “√‡æ‘Ë¡ª√‘¡“≥

( Ÿµ√µ”√—∫∑’Ë 1 ·≈– 2) ·≈–  Ÿµ√µ”√—∫∑’Ë„™â microcrys-

talline cellulose PH102 ( Ÿµ√µ”√—∫∑’Ë 5 ·≈– 6) æ∫

«à“„π™—Ë«‚¡ß∑’Ë1 - ™—Ë«‚¡ß∑’Ë 4 ∑—Èß 4  Ÿµ√µ”√—∫¥—ß°≈à“«π’È

· ¥ß°“√ª≈¥ª≈àÕ¬µ—«¬“∑’Ë‰¡à·µ°µà“ß°—π ·µà¿“¬À≈—ß

®“°™—Ë«‚¡ß∑’Ë 4 æ∫«à“„π Ÿµ√µ”√—∫∑’Ë„™â microcrystalline

cellulose PH102 ¡’°“√ª≈¥ª≈àÕ¬µ—«¬“∑’Ë™â“°«à“ Ÿµ√

µ”√—∫∑’Ë„™â spray dried lactose ¥—ß· ¥ß„π√Ÿª∑’Ë 5 Õ∏‘∫“¬

®“°°≈‰°°“√ª≈¥ª≈àÕ¬µ—«¬“¢Õß¬“‡¡Á¥√Ÿª·∫∫≈Õ¬µ—«

≈—°…≥–π’È ®“°°“√∑’Ë HPMC 4000 ∑’Ë‡≈◊Õ°„™â„πß“π

«‘®—¬π’È®—¥‡ªìπ‚æ≈‘‡¡Õ√å∑’Ë™Õ∫πÈ”∑’Ë¡’§«“¡ “¡“√∂„π°“√

æÕßµ—«·≈–‡°‘¥‡ªìπ™—Èπ‡®≈‰¥â¥’ (Baumgartner et al.,

2000) ¥—ßπ—Èπ‡¡◊ËÕ‡¡Á¥¬“ —¡º— °—∫ “√≈–≈“¬·≈–‡°‘¥

°“√´÷¡ºà“π‡¢â“‰ª„π‡§√◊Õ¢à“¬¢Õß HPMC 4000 ∑”„Àâ

‡°‘¥°“√æÕßµ—«‰¥â‡ªìπ™—Èπ‡®≈Àÿâ¡√Õ∫‡¡Á¥¬“  ®“°°“√∑’Ë

„π Ÿµ√µ”√—∫¡’ à«πª√–°Õ∫‡ªìπ
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√Ÿª∑’Ë 4 °“√ª≈¥ª≈àÕ¬µ—«¬“®“° Ÿµ√µ”√—∫∑’Ë„™â microcrystalline cellulose PH102  ‡ªìπ “√‡æ‘Ë¡ª√‘¡“≥

√Ÿª∑’Ë 5 °“√ª≈¥ª≈àÕ¬µ—«¬“®“°À≈—° Ÿµ√µ”√—∫∑’Ë‡¡Á¥¬“¡’§«“¡§ß ¿“æ·≈– “¡“√∂§«∫§ÿ¡°“√ª≈¥ª≈àÕ¬‰¥â∂÷ß

™—Ë«‚¡ß∑’Ë  8 ∑’Ë∑”°“√»÷°…“

‡¡◊ËÕ∑”°“√»÷°…“∂÷ß°≈‰°°“√ª≈¥ª≈àÕ¬µ—«¬“

(release kinetics) ¢Õß Ÿµ√µ”√—∫∑’Ë “¡“√∂§«∫§ÿ¡

°“√ª≈¥ª≈àÕ¬µ—«¬“‰¥â∂÷ß™—Ë«‚¡ß∑’Ë 8 ‰¥â·°à  Ÿµ√µ”√—∫∑’Ë

1, 2, 5 ·≈– 6 ∑”°“√‡ª√’¬∫‡∑’¬∫‚¥¬„™â ¡°“√ zero

order, first order, Korsemeyer - Peppas ·≈– Higuchi

‰¥âº≈¥—ß· ¥ß„πµ“√“ß∑’Ë 3  Ÿµ√µ”√—∫∑’Ë 1 · ¥ß°≈‰°

°“√ª≈¥ª≈àÕ¬·∫∫ Higuchi (R2 0.9905)  Ÿµ√µ”√—∫∑’Ë

2 · ¥ß°≈‰°°“√ª≈¥ª≈àÕ¬·∫∫ first order

(R2 0.9928) „π¢≥–∑’Ë Ÿµ√µ”√—∫∑’Ë 5 ·≈– 6 · ¥ß

°≈‰°°“√ª≈¥ª≈àÕ¬„π√Ÿª·∫∫ Korsmeyer and Peppas

(R2 0.9980 ·≈– 0.9427 µ“¡≈”¥—∫) °“√∑’Ë„π‡¡Á¥

¬“ª√–°Õ∫¥â«¬ HPMC 4000 ∑’Ë„™â‡ªìπ‚æ≈‘‡¡Õ√å∑’Ë

 àß‡ √‘¡„Àâ‡°‘¥°“√≈Õ¬µ—«π—Èπ ‡¡Á¥¬“®–Õ¬Ÿà„π≈—°…≥–¢Õß

‡¡∑√‘° ǻ §ÿ≥ ¡∫—µ‘À≈—°∑’Ë ”§—≠∑’Ë‡°’Ë¬«¢âÕß∂÷ß°≈‰°„π

°“√ª≈¥ª≈àÕ¬µ—«¬“ §◊Õ§ÿ≥ ¡∫—µ‘¥â“π°“√æÕßµ—« ®“°

°“√∑’Ë‡¡◊ËÕπÈ”·æ√à´÷¡ºà“π‡¢â“ Ÿà¿“¬„π‡¡Á¥¬“  “¬‡§√◊Õ

¢à“¬¢Õß‚æ≈‘‡¡Õ√å‡°‘¥°“√æÕßµ—«·≈– àßº≈∑”„Àâµ—«¬“

‡°‘¥°“√·æ√àºà“πÕÕ°¡“„π∑’Ë ÿ¥ ®÷ß‡ªìπ‡Àµÿº≈∑’ËπÕ°®“°

HPMC 4000 ®–∑”Àπâ“∑’Ë‡ªìπ‚æ≈‘‡¡Õ√å∑’Ë àß‡ √‘¡„Àâ‡°‘¥

°“√≈Õ¬µ—«·≈â« HPMC 4000 ∑’Ë„™â¬—ß “¡“√∂§«∫§ÿ¡
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‡æ‘Ë¡ª√‘¡“≥ ¥—ßπ—Èπ‡¡◊ËÕ‡¡Á¥¬“ —¡º— πÈ”·≈–‡°‘¥°“√

≈–≈“¬¢Õß “√‡æ‘Ë¡ª√‘¡“≥®÷ß‡ªìπ‚Õ°“ „ÀâπÈ” ÷́¡ºà“π

‡¢â“‡¡Á¥¬“‰¥âßà“¬¢÷Èπ  àßº≈∑”„Àâ‚§√ß √â“ß¢Õß‚æ≈‘‡¡Õ√å

¡’§«“¡·¢Áß·√ß≈¥πâÕ¬≈ßÕ—π‡ªìπ “‡Àµÿ„Àâ‡°‘¥°“√ ÷°

°√àÕπ¢Õß‡¡Á¥¬“‡°‘¥¢÷Èπ√à«¡¥â«¬‡≈Á°πâÕ¬¢≥–¡’°“√ª≈¥

ª≈àÕ¬µ—«¬“ „π¢≥–∑’Ë Ÿµ√µ”√—∫∑’Ë 5 ·≈– 6 ¡’§à“ value of

release exponent 0.36 ·≈– 0.33 µ“¡≈”¥—∫π—Èπ · ¥ß

∂÷ß°≈‰°°“√ª≈¥ª≈àÕ¬„π√Ÿª·∫∫ Fickian diffusion Õ¬à“ß

‡¥àπ™—¥  (n < 0.45) ∑’Ë· ¥ß„Àâ∑√“∫«à“°≈‰°„π°“√

ª≈¥ª≈àÕ¬µ—«¬“®“° Ÿµ√µ”√—∫‡À≈à“π’È„™â°“√·æ√àºà“π

ÕÕ°®“°‡¡Á¥¬“‡ªìπ°≈‰°À≈—° (Merchant et al., 2006)

cellulose PH102  àßº≈„Àâ§à“§«“¡·¢Áß¢Õß‡¡Á¥¬“‡æ‘Ë¡

°“√ª≈¥ª≈àÕ¬µ—«¬“ÕÕ°®“°‡¡Á¥¬“‰¥â ‚¥¬¡’°≈‰°∑’Ë

‡°’Ë¬«¢âÕß„π°“√§«∫§ÿ¡°“√ª≈¥ª≈àÕ¬µ—«¬“ §◊Õ °“√·æ√à

ºà“π °“√æÕßµ—« ·≈–°“√°—¥‡´“– ÷°°√àÕπ¢Õß√–∫∫

(Siepmann and Peppas, 2001) ·≈–‡¡◊ËÕæ‘®“√≥“∂÷ß§à“

value of release exponent (n) ®“° ¡°“√ Korsemeyer

and Peppas  æ∫«à“„π Ÿµ√µ”√—∫∑’Ë 1 ·≈– 2 ¡’§à“ value

of release exponent 0.46 ·≈– 0.48

µ“¡≈”¥—∫ ´÷Ëß· ¥ß°≈‰°°“√ª≈¥ª≈àÕ¬„π√Ÿª·∫∫

Anomalous transport (0.45 < n < 0.89) · ¥ß

∂÷ß°≈‰°°“√ª≈¥ª≈àÕ¬µ—«¬“∑’Ëª√–°Õ∫¥â«¬°“√·æ√à

ºà“π√à«¡°—∫°“√°—¥‡´“– ÷°°√àÕπ Õ∏‘∫“¬‰¥â«à“®“°°“√∑’Ë

 Ÿµ√µ”√—∫¥—ß°≈à“«π’È„™â spary dried lactose ‡ªìπ “√

µ“√“ß∑’Ë 3  °“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈°“√ª≈¥ª≈àÕ¬µ—«¬“‚¥¬„™â ¡°“√√Ÿª·∫∫µà“ßÊ  Ÿµ√µ”√—∫

 Ÿß¢÷Èπ ∑”„Àâ‡¡Á¥¬“„™â‡«≈“„π°“√≈Õ¬µ—«¡“°¢÷Èπ·≈–®–

Õ“»—¬°≈‰° Fickian diffusion §◊Õ°“√·æ√àºà“π„π°“√

ª≈¥ª≈àÕ¬µ—«¬“ ¢≥–∑’Ë‡¡Á¥¬“„π Ÿµ√µ”√—∫∑’Ë„™â spray

dries lactose ®–¡’§à“§«“¡·¢Áß¢Õß‡¡Á¥¬“∑’ËπâÕ¬°«à“ „™â

‡«≈“„π°“√≈Õ¬µ—«‡√Á«°«à“ ·≈–°≈‰°°“√ª≈¥ª≈àÕ¬µ—«

¬“ÕÕ°®“°‡¡Á¥¬“®–Õ“»—¬°≈‰° anomalous (non -

fickian) transport §◊Õ°“√·æ√àºà“π√à«¡°—∫°“√‡°‘¥°“√

°—¥‡´“– ÷°°√àÕπ¢Õß‡¡Á¥¬“∑’Ë‡°‘¥¢÷Èπ√à«¡¥â«¬ ®“°°“√

»÷°…“æ∫«à“§à“·√ßµÕ°Õ—¥∑’Ë‡æ‘Ë¡ Ÿß¢÷Èπ ∑”„Àâ‡¡Á¥¬“¡’

§«“¡·¢Áß‡æ‘Ë¡¡“°¢÷Èπ àßº≈„Àâ§à“‡«≈“∑’Ë‡¡Á¥¬“„™â„π°“√

≈Õ¬µ—«¡’§à“‡æ‘Ë¡¢÷Èπ ·µà‰¡à àßº≈∑”„Àâ°“√ª≈¥ª≈àÕ¬µ—«

¬“·µ°µà“ß°—π‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫„π Ÿµ√µ”√—∫∑’Ë¡’Õß§å

ª√–°Õ∫„π‡¡Á¥¬“‡À¡◊Õπ°—π  à«π “√°àÕøÕßøŸÉ∑’Ë„™â„π

µ”√—∫√à«¡°—π§◊Õ sodium bicarbonate ·≈– citric acid ®–

∑”Àπâ“∑’Ë°àÕ„Àâ ‡°‘¥øÕß°ä“´‡¡◊Ë Õ ‡¡Á¥¬“ —¡º— °—∫

 √ÿªº≈°“√«‘®—¬
Õß§åª√–°Õ∫„π Ÿµ√µ”√—∫¬“‡¡Á¥ø“‚¡∑‘¥’π√Ÿª·∫∫

≈Õ¬µ—«ª√–°Õ∫¥â«¬ HPMC 4000 ‡ªìπ‚æ≈‘‡¡Õ√å

 àß‡ √‘¡°“√≈Õ¬µ—«∑’Ëæ∫«à“ª√‘¡“≥¢Õß HPMC 4000 ¡’

º≈µàÕ§ÿ≥ ¡∫—µ‘¥â“π°“√≈Õ¬µ—«·≈–°“√§«∫§ÿ¡°“√ª≈¥

ª≈àÕ¬µ—«¬“ ª√‘¡“≥ HPMC 30% „π Ÿµ√µ”√—∫‡ªìπ

ª√‘¡“≥∑’Ë‡À¡“– ¡ ”À√—∫¬“‡¡Á¥ø“‚¡∑‘¥’π√Ÿª·∫∫

≈Õ¬µ—«∑’Ë∑”°“√»÷°…“  ¢≥–∑’Ë°“√„™â “√‡æ‘Ë¡ª√‘¡“≥∑’Ë¡’

§ÿ≥ ¡∫—µ‘∑’Ë·µ°µà“ß°—π ‰¥â·°à spray dried lactose  ·≈–

microcrystall ine cellulose PH102 ®– àßº≈µàÕ

§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß‡¡Á¥¬“ ∑—Èß§à“§«“¡·¢Áß¢Õß

‡¡Á¥¬“∑’Ë®– —¡æ—π∏å‡°’Ë¬«¢âÕß°—∫√–¬–‡«≈“∑’Ë ‡¡Á¥¬“

≈Õ¬µ—«¢÷Èπ ·≈–æ∫«à“°≈‰°∑’Ë„™â„π°“√ª≈¥ª≈àÕ¬µ—«¬“

ÕÕ°®“°‡¡Á¥¬“®–·µ°µà“ß°—π¥â«¬ ‚¥¬ microcrystalline
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 “√≈–≈“¬·≈–øÕß°ä“´π—Èπ®–∂Ÿ°°—°‡°Á∫‰«â„π™—Èπ‡®≈∑’Ë

æÕßµ—«¢Õß‡¡Á¥¬“ ®÷ß àß‡ √‘¡„Àâ‡¡Á¥¬“ “¡“√∂≈Õ¬µ—«

¢÷Èπ Ÿàº‘« “√≈–≈“¬‰¥â„π∑’Ë ÿ¥ ¬“‡¡Á¥ø“‚¡∑‘¥’π√Ÿª·∫∫

≈Õ¬µ—«„π Ÿµ√µ”√—∫∑’Ë 1 ·≈– 5 §◊Õ Ÿµ√µ”√—∫∑’Ë„Àâ‡¡Á¥¬“

∑’Ë¡’§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ §ÿ≥ ¡∫—µ‘°“√≈Õ¬µ—« ·≈–

°“√ª≈¥ª≈àÕ¬µ—«¬“‰¥â¥’µ“¡µâÕß°“√ ´÷Ëß “¡“√∂π”‰ª

»÷°…“æ—≤π“µàÕ‚¥¬Õ“®∑”°“√»÷°…“„π°“¬ (in vivo)

‚¥¬„ÀâÕ“ “ ¡—§√√—∫ª√–∑“π¬“∑’ËµâÕß°“√»÷°…“ ·≈–

∑”°“√∂à“¬¿“æÀ√◊Õ°“√©“¬√—ß ’∑’Ë™à«ß‡«≈“µà“ßÊ‡æ◊ËÕ„Àâ

∑√“∫∂÷ßµ”·Àπàß¢Õß¬“‡¡Á¥≈Õ¬µ—«∑’ËÕ¬Ÿà„π√à“ß°“¬¿“¬

À≈—ß°“√∫√‘À“√¬“‰¥â‚¥¬Õ“®»÷°…“∂÷ß°“√ª≈¥ª≈àÕ¬µ—«

¬“·≈–ª√– ‘∑∏‘º≈„π°“√ÕÕ°ƒ∑∏‘Ï„π¢—ÈπµÕπµàÕ‰ª

°‘µµ‘°√√¡ª√–°“»
ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥§≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬

À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘ ∑’Ë‡Õ◊ÈÕ‡øóôÕ ∂“π∑’Ë Õÿª°√≥å·≈–

‡§√◊ËÕß¡◊Õ„π°“√¥”‡π‘π°“√«‘®—¬ ¢Õ∫§ÿ≥∫√‘…—∑ ∫“ß°Õ°

·≈Áª ·Õπ¥å §Õ ‡¡µ‘§ ®”°—¥ ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå

«—µ∂ÿ¥‘∫µ—«¬“ø“‚¡∑‘¥’π‡æ◊ËÕ∑”°“√«‘®—¬„π§√—Èßπ’È ¢Õ∫§ÿ≥

π—°»÷°…“§≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬À—«‡©’¬«

‡©≈‘¡æ√–‡°’¬√µ‘ ‰¥â·°à π»¿. ™¡æŸπÿ∑ «‘∫Ÿ≈√—ß √√§å

π»¿.»‘√‘√—°…å æß»åæ‘æ—≤πå‡®√‘≠ ·≈–π»¿. ™‘¥„® ·∑π√‘π∑√å

„π°“√™à«¬‡À≈◊Õ∑”°“√∑¥≈Õß‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ

 ”À√—∫°“√«‘®—¬ ·≈–¢Õ∫§ÿ≥ºŸâ™à«¬«‘®—¬ §ÿ≥®“√π—¬ ∂“«√
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