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∫∑§—¥¬àÕ
ß“π«‘®—¬π’È‰¥â»÷°…“°“√‡µ√’¬¡‰Õ‚´‰πÕ“ ‘́¥·≈–‰√·ø¡æ‘´‘π‰¡‚§√ ‡øï¬√å ”À√—∫√—∫ª√–∑“π «—µ∂ÿª√– ß§å

¢Õßß“π«‘®—¬π’È‡æ◊ËÕ‡æ‘Ë¡§«“¡§ßµ—«„Àâ°—∫¬“‰√·ø¡æ‘´‘π´÷Ëß‰¡à§ßµ—«„π ¿“«–∑’Ë‡ªìπ°√¥¢Õßµ—«¬“‰Õ‚´‰πÕ“ ‘́¥ ·≈–

°√–‡æ“–Õ“À“√ °“√»÷°…“®–„™â‡Õ∑‘≈‡´≈≈Ÿ‚≈ „π°“√‡µ√’¬¡‰Õ‚´‰πÕ“´‘¥‰¡‚§√ ‡øï¬√å·≈–„™â ¬Ÿ¥√“®‘¥ ·Õ≈ 100-55

„π°“√‡µ√’¬¡‰√·ø¡æ‘´‘π‰¡‚§√ ‡øï¬√å ®“°°“√»÷°…“ªí®®—¬„π¥â“π¢Õß Ÿµ√µ”√—∫∑’Ë¡’º≈µàÕ≈—°…≥–∑“ß°“¬¿“æ·≈–

§«“¡§ßµ—«¢Õß‰¡‚§√ ‡øï¬√åæ∫«à“«‘∏’‡µ√’¬¡‰Õ‚´‰πÕ“ ‘́¥‰¡‚§√ ‡øï¬√å∑’Ë‡À¡“– ¡§◊Õ w/o/w emulsion solvent

diffusion evaporation «‘∏’‡µ√’¬¡‰√·ø¡æ‘´‘π‰¡‚§√ ‡øï¬√å∑’Ë‡À¡“– ¡§◊Õ o/o emulsion solvent diffusion evaporation

°“√»÷°…“§«“¡§ßµ—«‚¥¬„™â Differential scanning calorimetry ¢Õßºß¬“‡¡◊ËÕ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37oC ·≈– 50oC ‡ªìπ

‡«≈“ 2  —ª¥“Àå æ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡∑Õ√å‚¡·°√¡ „π¢≥–∑’Ë¬“´÷Ëß‡°Á∫Õ¬Ÿà„π√Ÿª‰¡‚§√ ‡øï¬√å ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß

°“√»÷°…“°“√ª≈¥ª≈àÕ¬µ—«¬“æ∫«à“°“√ª≈¥ª≈àÕ¬µ—«¬“‰√·ø¡æ‘´‘π ®“°‰¡‚§√ ‡øï¬√å„πøÕ ‡øµ ∫—ø‡øÕ√å §à“§«“¡

‡ªìπ°√¥¥à“ß 6.8  ¡’Õ—µ√“‡√Á«°«à“„π°√¥‰Œ‚¥√§≈Õ√‘°§«“¡‡¢â¡¢âπ 0.1 πÕ√å¡Õ≈ ÷́Ëß Õ¥§≈âÕß°—∫§«“¡ “¡“√∂

„π°“√≈–≈“¬¢Õß¬Ÿ¥√“®‘¥ ·Õ≈ 100-55 ∑’Ë„™â‡ªìπæÕ≈‘‡¡Õ√å ”À√—∫ÀàÕÀÿâ¡¬“ ®“°º≈°“√∑¥≈Õßπ’È “¡“√∂ √ÿª‰¥â«à“

°“√‡µ√’¬¡¬“ Ÿµ√º ¡¢Õß‰Õ‚´‰πÕ“´‘¥·≈–‰√·ø¡æ‘´‘π„π√Ÿª·∫∫‰¡‚§√ ‡øï¬√å ¡’»—°¬¿“æ„π°“√‡æ‘Ë¡§«“¡§ßµ—«

¢Õßµ—«¬“‰√·ø¡æ‘´‘π‰¥â ”À√—∫„™â√—∫ª√–∑“π‰¥â

§” ”§—≠: ‰Õ‚´‰πÕ“´‘¥  ‰√·ø¡æ‘´‘π  ‰¡‚§√ ‡øï¬√å  °“√ª≈¥ª≈àÕ¬µ—«¬“  §«“¡§ßµ—«

«“√ “√‡¿ —™»“ µ√åÕ’ “π 2552; 5(1): 63-73

Abstract
The objective of this study was to develop oral isoniazid and rifampicin microspheres in order to improve

rifampicin stability by avoiding its direct contact with INH and acidic environmental of stomach. In the study,

isoniazid microspheres were prepared by w/o/w emulsion solvent diffusion evaporation method using ethylcellulose

as wall material. Rifampicin microspheres were prepared by o/o emulsion solvent diffusion evaporation method
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using Eudragit˙L 100-55 as polymer. Formulation variables which effect physical characteristic and microsphere

stability were investigated. Result from differential scanning calorimetry showed that isoniazid and rifampicin

when kept as drug powder at 37oC and 50oC for 2 weeks were unstable while drug encapsulated in microspheres

remained unchange. In vitro drug release showed a faster dissolution rate of rifampicin microspheres in

phosphate buffer pH 6.8 than in 0.1 N HCl which dued to the solubility of Eudragit˙L 100-55 in the medium.

In conclusion, the combined isoniazid and rifampicin microspheres formulation exhibited a potential to improve

the rifampicin stability for oral application.

Keywords: Isoniazid, Rifampicin, Microspheres, Drug release, Stability

IJPS 2009; 5(1): 63-73

∫∑π”
ªí®®ÿ∫—ππ—∫‰¥â«à“«—≥‚√§‡ªìπ “‡ÀµÿÀπ÷Ëß„π°“√

‡ ’¬™’«‘µ¢Õßª√–™“°√ „πª√–‡∑»∑’Ë°”≈—ßæ—≤π“ ‚¥¬‡©æ“–

ºŸâªÉ«¬‚√§‡Õ¥ å∑’Ë¡’Õ“°“√·∑√° ấÕπ¢Õß«—≥‚√§ ́ ÷Ëß°àÕ„Àâ

‡°‘¥ªí≠À“„πÀ≈“¬Ê ¥â“πµ“¡¡“ πÕ°®“°π’È„π°“√√—°…“

¬—ßª√– ∫ªí≠À“°“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕ Mycobacterium

tuberculosis  ”À√—∫°≈ÿà¡¬“∑’Ë¡—°‡≈◊Õ°„™â‡ªìπÕ—π¥—∫·√°

§◊Õ ‰Õ‚´‰πÕ“´‘¥ (Isoniazid), ‰√·ø¡æ‘´‘π (Rifampicin),

‰æ√“´‘π“‰¡¥å (Pirazinamide) ·≈–Õ’·∑¡∫Ÿ∑Õ≈

(Ethambutol) ‚¥¬¬“∑’Ë¡’°“√„™â¡“°∑’Ë ÿ¥§◊Õ ‰Õ‚´‰πÕ“´‘¥

·≈–‰√·ø¡æ‘´‘π ‡π◊ËÕß®“°‡ªìπ¬“µ—«‡≈◊Õ°·√° (First line

essential drug) ·≈–µâÕß„™â√à«¡°—π„π™à«ß 4 ‡¥◊Õπ ÿ¥∑â“¬

¢Õß°“√√—°…“ (Donald and Diacon, 2008)

„π°“√√—°…“«—≥‚√§π—ÈπµâÕß√—∫ª√–∑“π¬“µ‘¥µàÕ

°—ππ“πÕ¬à“ßπâÕ¬ 6-9 ‡¥◊Õπ ¥—ßπ—Èπ §«“¡√à«¡¡◊Õ„π

°“√„™â¬“¢ÕßºŸâªÉ«¬„Àâ‰¥â¢π“¥¬“µ“¡∑’Ë°”Àπ¥Õ¬à“ß

µàÕ‡π◊ËÕß®÷ß¡’§«“¡ ”§—≠¡“°µàÕª√– ‘∑∏‘¿“æ„π°“√√—°…“

πÕ°®“°π’È¬—ß¡’√“¬ß“π«à“ ¬“‰√·ø¡æ‘´‘π‰¡à‡¢â“°—π°—∫

¬“‰Õ‚´‰πÕ“´‘¥ ¿“¬„µâ ¿“«–∑’Ë‡ªìπ°√¥ ´÷Ëß®–∑”„Àâ

¬“‰√·ø¡æ‘́ ‘π‰¡à§ßµ—«∑—Èß∑“ß°“¬¿“æ·≈–ª√– ‘∑∏‘¿“æ

¢Õß¬“®–≈¥≈ß‡À≈◊Õ‡æ’¬ß√âÕ¬≈– 60 (World Health

Organization, 2003) ¥—ßπ—Èπ°“√√—∫ª√–∑“π¬“‰Õ‚´-

‰πÕ“ ‘́¥´÷Ëß¡’§ÿ≥ ¡∫—µ‘‡ªìπ°√¥ÕàÕπ (Ofoefule et al.,

2002) √à«¡°—∫¬“‰√·ø¡æ‘´‘π ®–°àÕ„Àâ‡°‘¥°“√ ≈“¬µ—«

¢Õß¬“‰√·ø¡æ‘´‘π‰¥â ¥—ßπ—ÈπºŸâ«‘®—¬®÷ß¡’§«“¡µâÕß°“√∑’Ë®–

æ—≤π“ Ÿµ√µ”√—∫¢Õß¬“‰Õ‚´‰πÕ“ ‘́¥  ·≈–¬“‰√·ø¡æ‘́ ‘π

‚¥¬‡µ√’¬¡„π√Ÿª¢Õß‰¡‚§√ ‡øï¬√å  ∑’Ëπ”¡“∫√√®ÿ„π·§ª´Ÿ≈

´÷Ëßª√–°Õ∫¥â«¬‰Õ‚´‰πÕ“´‘¥∑’Ë‡µ√’¬¡®“°æÕ≈‘‡¡Õ√å

∑’Ë≈–≈“¬‰¥â„π°√–‡æ“–Õ“À“√ ·≈–‰√·ø¡æ‘´‘π∑’Ë‡µ√’¬¡

®“°æÕ≈‘‡¡Õ√å∑’Ë≈–≈“¬„π≈”‰ â ‚¥¬¡ÿàßÀ«—ß‡æ◊ËÕ‡æ‘Ë¡

§«“¡§ßµ—«¢Õß¬“‰√·ø¡æ‘´‘π‚¥¬‰¡à„Àâ —¡º— °—∫µ—«¬“

‰Õ‚´‰πÕ“ ‘́¥·≈– ¿“æ§«“¡‡ªìπ°√¥„π°√–‡æ“–Õ“À“√

·≈–‡æ◊ËÕ‡æ‘Ë¡§«“¡√à«¡¡◊Õ„π°“√„™â¬“¢ÕßºŸâªÉ«¬„π°“√

∑’Ë®– “¡“√∂√—∫ª√–∑“π¬“∑—Èß 2 ™π‘¥‰¥âæ√âÕ¡°—π

®“°¿“¬„π·§ª Ÿ́≈‡¥’¬«°—π ÷́Ëß®– àßº≈„Àâ°“√√—°…“¡’

ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ

«‘∏’¥”‡π‘π°“√«‘®—¬

1.  “√‡§¡’

Isoniazid [INH] (Acros˙, USA), Rifampicin [RIF]

(Utopian, Thailand), Ethylcellulose 10 CPS [EC]

(Ethocel˙, Germany), Eudragit˙ L 100 - 55 (Röhm

GmbH, Darmstadt, Germany), Methylene chloride

[Dichloromethane] [DCM] (Carlo Erba, France),

Polyvinyl alcohol [PVA] (Acros˙, USA), Ethyl alcohol

(Carlo Erba, France), Magnesium stearate

(Fluka, Switzeland), Mineral oil (Altima, Thailand),

n-Hexane (Sckarlau Chemic S.A., Spain), Span 80

(Pharma, Thailand)

2. «‘∏’°“√∑¥≈Õß

2.1 °“√‡µ√’¬¡ INH microspheres

2.1.1 °“√‡µ√’¬¡¥â«¬«‘∏’ o/w emulsion

solvent evaporation

ª√—∫ª√ÿß®“°«‘∏’¢Õß Sriwongjanya ·≈–

Bodmeier (Sriwongjanya and Bodmeier, 1997)

‡µ√’¬¡«—µ¿“§¿“¬„π‚¥¬°“√≈–≈“¬µ—«¬“ INH ·≈– EC
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„π DCM ®“°π—Èππ”‰ªªíòπº ¡°—∫«—µ¿“§¿“¬πÕ°∑’Ë

ª√–°Õ∫¥â«¬ “√≈–≈“¬ 0.25% PVA „ππÈ” ªíòπ¥â«¬

‡§√◊ËÕß Homogenizer ™π‘¥ “¡„∫æ—¥ (Ika˙-WERKE,

Germany) ∑’Ë§«“¡‡√Á«√Õ∫ 500 rpm ‡ªìπ‡«≈“ 15

π“∑’ ®“°π—Èππ”¡“ªíòπµàÕ¥â«¬‡§√◊ËÕß magnetic stirrer

∑’Ë§«“¡‡√Á«√Õ∫ 500 rpm ‡ªìπ‡«≈“ 3, 6 ·≈– 12 ™—Ë«‚¡ß

¿“¬„µâµŸâ¥Ÿ¥§«—π ‡¡◊ËÕ§√∫°”Àπ¥ ∑”°“√≈â“ß‰¡‚§√ ‡øï¬√å

¥â«¬ purified water ª√‘¡“µ√ 500 mL ®”π«π 2 §√—Èß

·≈â«µ“°‰¡‚§√ ‡øï¬√å„πµŸâ¥Ÿ¥§«“¡™◊Èπ

2.1.2 °“√‡µ√’¬¡¥â«¬«‘∏’ w
1
/o/w

2
 emulsion

solvent evaporation

ª√—∫ª√ÿß®“°«‘∏’¢Õß Yeh ·≈–§≥– (Yeh et al.,

1995) ‡µ√’¬¡«—µ¿“§ w
1
 ‚¥¬°“√≈–≈“¬µ—«¬“ INH „ππÈ”

®“°π—Èππ”‰ªªíòπº ¡°—∫«—µ¿“§πÈ”¡—π∑’Ëª√–°Õ∫¥â«¬

æÕ≈‘‡¡Õ√å EC ≈–≈“¬„π Dichloromethane ®–‰¥â  w
1
/o

emulsion ®“°π—Èππ”‰ªªíòπº ¡°—∫«—µ¿“§¿“¬πÕ°∑’Ë

ª√–°Õ∫¥â«¬ “√≈–≈“¬ 0.25% PVA „ππÈ” ªíòπ¥â«¬

‡§√◊ËÕß Homogenizer ∑’Ë§«“¡‡√Á«√Õ∫ 500 rpm ‡ªìπ‡«≈“

15 π“∑’ ®“°π—Èππ”¡“ªíòπµàÕ¥â«¬‡§√◊ËÕß magnetic stirrer

∑’Ë§«“¡‡√Á«√Õ∫ 500 rpm ‡ªìπ‡«≈“ 3, 6 ·≈– 12 ™—Ë«‚¡ß

¿“¬„µâµŸâ¥Ÿ¥§«—π ‡¡◊ËÕ§√∫°”Àπ¥ ∑”°“√≈â“ß‰¡‚§√ ‡øï¬√å

¥â«¬ purified water ª√‘¡“µ√ 500 mL ®”π«π 2 §√—Èß

·≈â«µ“°‰¡‚§√ ‡øï¬√å„πµŸâ¥Ÿ¥§«“¡™◊Èπ

2.2 °“√‡µ√’¬¡ RIF microspheres

2.2.1 °“√‡µ√’¬¡¥â«¬«‘∏’ o/w emulsion

evaporation

ª√—∫ª√ÿß®“°«‘∏’¢Õß Varshosaz ·≈–§≥–

(Varshosaz et al., 2007) ‡µ√’¬¡«—µ¿“§¿“¬„π‚¥¬°“√

≈–≈“¬µ—«¬“ RIF ·≈– Eudragit˙ L100-55 „π à«πº ¡

¢Õß 95% Ethanol, Isopropyl alcohol ·≈– DCM

®“°π—Èππ”‰ªªíòπº ¡°—∫«—µ¿“§¿“¬πÕ°∑’Ëª√–°Õ∫¥â«¬

 “√≈–≈“¬ 0.6% PVA „ππÈ” ªíòπ¥â«¬‡§√◊ËÕß Homogenizer

∑’Ë§«“¡‡√Á«√Õ∫ 500 rpm ‡ªìπ‡«≈“ 15 π“∑’ ®“°π—Èπ

π”¡“ªíòπµàÕ¥â«¬‡§√◊ËÕß magnetic stirrer ∑’Ë§«“¡‡√Á«√Õ∫

300 rpm ‡ªìπ‡«≈“ 12 ™—Ë«‚¡ß ¿“¬„µâµŸâ¥Ÿ¥§«—π

‡¡◊ËÕ§√∫°”Àπ¥ ∑”°“√≈â“ß‰¡‚§√ ‡øï¬√å ¥â«¬ purified

water ª√‘¡“µ√ 500 mL ®”π«π 2 §√—Èß ·≈â«µ“°

‰¡‚§√ ‡øï¬√å„πµŸâ¥Ÿ¥§«“¡™◊Èπ

2.2.2 °“√‡µ√’¬¡¥â«¬«‘∏’ o/o emulsion

ª√—∫ª√ÿß®“°«‘∏’¢Õß Yang ·≈–§≥– (Yang

et al., 2005) ‚¥¬¡’«‘∏’°“√Õ¬à“ß¬àÕ§◊Õ ‡µ√’¬¡«—µ¿“§

¿“¬„π‚¥¬°“√≈–≈“¬µ—«¬“ RIF ·≈– Eudragit˙ L100-

55 „π  à«πº ¡¢Õß 95% Ethanol ·≈–‡µ‘¡ Tween 80

®“°π—Èππ”‰ªªíòπº ¡°—∫«—µ¿“§¿“¬πÕ°∑’Ëª√–°Õ∫¥â«¬

Span 80 „π Mineral oil ªíòπ¥â«¬‡§√◊ËÕß Homogenizer

∑’Ë§«“¡‡√Á«√Õ∫ 500 rpm ‡ªìπ‡«≈“ 15 π“∑’ ®“°π—Èπ

π”¡“ªíòπµàÕ¥â«¬‡§√◊ËÕß magnetic stirrer ∑’Ë§«“¡‡√Á«√Õ∫

300 rpm ‡ªìπ‡«≈“ 12 ™—Ë«‚¡ß ¿“¬„µâµŸâ¥Ÿ¥§«—π ‡¡◊ËÕ§√∫

°”Àπ¥ ∑”°“√≈â“ß‰¡‚§√ ‡øï¬√å¥â«¬ Petroleum  ether

50 mL ®”π«π 3 §√—Èß ·≈â«µ“°‰¡‚§√ ‡øï¬√å„πµŸâ¥Ÿ¥

§«“¡™◊Èπ

2.3 °“√ª√–‡¡‘π INH ·≈– RIF microspheres

2.3.1 °“√«—¥¢π“¥Õπÿ¿“§·≈–°“√°√–®“¬

¢π“¥

°“√«—¥¢π“¥Õπÿ¿“§·≈–°“√°√–®“¬¢π“¥

Õπÿ¿“§¢Õß INH microspheres ∑”‰¥â‚¥¬«‘∏’ wet

sieving ‚¥¬°“√‡∑‰¡‚§√ ‡øï¬√å∑’Ë‡µ√’¬¡‡ √Á®„À¡àÊ

´÷Ëß°√–®“¬µ—«„ππÈ”ºà“π·√àß∑’Ë¡’™àÕß¢π“¥ 25, 53, 75,

150 ·≈– 180 µm ‚¥¬„™âπÈ”™–À≈“¬Ê √Õ∫‡æ◊ËÕ„Àâ

‰¡‚§√ ‡øï¬√åºà“π·√àßµ“¡¢π“¥¢Õß‰¡‚§√‡øï¬√åπ—ÈπÊ

°“√«—¥¢π“¥Õπÿ¿“§·≈–°“√°√–®“¬¢π“¥

Õπÿ¿“§¢Õß RIF microspheres ‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥ (Scanning Electron

Microscope, SEM)

2.3.2 √âÕ¬≈–º≈º≈‘µ¢Õß microspheres

(% yield)

% yield ‡ªìπ§à“∑’Ë∫àß∫Õ°ª√– ‘∑∏‘¿“æ„π°“√

‡µ√’¬¡«à“¡’°“√ Ÿ≠‡ ’¬«—µ∂ÿ¥‘∫‰ª„π√–À«à“ß°“√‡µ√’¬¡

¡“°πâÕ¬‡æ’¬ß„¥ ‚¥¬°“√‡µ√’¬¡∑’Ë¡’ª√– ‘∑∏‘¿“æ§«√¡’

% yield  Ÿß ‚¥¬ “¡“√∂§”π«≥‰¥â ¥—ßπ’È
% yield = Total obtained weight of microspheres  x 100

practical weight of drug + practical weight of polymer

2.3.3 % Encapsulation efficiency (% EE)

% EE ‡ªìπ§à“∑’Ë∫àß∫Õ°«à“¡’µ—«¬“ ”§—≠∂Ÿ°‡°Á∫

°—°‰«â„π‰¡‚§√ ‡øï¬√å¡“°πâÕ¬‡æ’¬ß„¥ ‡¡◊ËÕ‡∑’¬∫°—∫

ª√‘¡“≥µ—«¬“ ”§—≠∑’Ë‡µ‘¡≈ß‰ª„π¢—ÈπµÕπ°“√‡µ√’¬¡

‚¥¬√–∫∫∑’Ë¥’§«√¡’ % EE  Ÿß ÷́ß “¡“∂§”π«≥‰¥â ¥—ßπ’È
% EE = practical drug load  x 100

theoretical drug load
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2.3.4 °“√«‘‡§√“–ÀåÀ“ª√‘¡“≥¢Õß INH

·≈– RIF ∑’Ë‡°Á∫°—°„π‰¡‚§√ ‡øï¬√å

™—Ëß INH microspheres 2 mg ≈–≈“¬„π

Methanol:H
2
O (2:3) ®π§√∫ 50 mL ·≈– RIF

microspheres 2 mg ≈–≈“¬„π phosphate buffer

pH 6.8 ®π§√∫ 50 mL π”‰ª«—¥§à“°“√¥Ÿ¥°≈◊π· ß

∑’Ë§«“¡¬“«§≈◊Ëπ 262 ·≈– 254  nm µ“¡≈”¥—∫ (Zhou

et al., 2005)

2.3.5 °“√»÷°…“≈—°…≥–∑“ß°“¬¿“æ

»÷°…“≈—°…≥–¢Õß‰¡‚§√ ‡øï¬√å∑’Ë‡µ√’¬¡‰¥â

‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå ∑’Ë°”≈—ß¢¬“¬ 5-40 ‡∑à“·≈–°≈âÕß

®ÿ≈∑√√»πå·∫∫ àÕß°√“¥ (Scanning electron microscopy,

SEM) ‡æ◊ËÕ¥Ÿ≈—°…≥–æ◊Èπº‘«¢Õß‰¡‚§√ ‡øï¬√å ‚¥¬π”

‰¡‚§√ ‡øï¬√å∑’Ë‰¥â¡“‡§≈◊Õ∫¥â«¬∑Õß·≈–∂à“¬¿“æ  ‚¥¬„™â

§à“§«“¡µà“ß»—°¬å 15 kV (Zhou et al., 2005)

2.3.6 °“√»÷°…“§«“¡§ßµ—«¥â«¬ Differential

scanning calorimetry (DSC)

          »÷°…“§«“¡§ßµ—«¢Õßºß¬“ RIF ∑’Ëº ¡°—∫ INH

‡ª√’¬∫‡∑’¬∫°—∫‡¡◊ËÕ‡µ√’¬¡„π√Ÿª‰¡‚§√  ‡øï¬√å¢Õß INH,

‰¡‚§√ ‡øï¬√å¢Õß RIF, ·≈–‰¡‚§√ ‡øï¬√å¢Õß RIF ∑’Ëº ¡

°—∫‰¡‚§√ ‡øï¬√å INH „™âµ—«Õ¬à“ß 4-10 mg „ à∂â«¬

Õ≈Ÿ¡‘‡π’¬¡ ∑’Ë 10oC/min √–À«à“ßÕÿ≥À¿Ÿ¡‘ 25oC ∂÷ß

250oC  ‚¥¬„™â N
2
 50 mL/min (Rastogi et al., 2007)

2.3.7 °“√»÷°…“°“√ª≈¥ª≈àÕ¬µ—«¬“·∫∫

πÕ°√à“ß (In vitro drug release)

™—Ëß INH microspheres 165 mg (n=3),

RIF microspheres 70 mg (n=3) ·≈– à«πº ¡¢Õß

INH microspheres 165 mg °—∫ RIF microspheres

70 mg (n=3) „ à„π¢«¥¢π“¥ 30 mL ∑’Ë¡’Ω“ªî¥ π‘∑

 “√≈–≈“¬∑’Ë„™â»÷°…“°“√ª≈¥ª≈àÕ¬µ—«¬“§◊Õ 0.1

N HCl ·≈– phosphate buffer pH 6.8 ª√‘¡“µ√ 15 mL

∑”°“√»÷°…“„π horizontal shaker Õÿ≥À¿Ÿ¡‘ 37oC

§«“¡‡√Á« 77 rpm ‡°Á∫ à«π≈–≈“¬„ ∑’Ë‡«≈“ 15 π“∑’

30 π“∑’ ·≈– 1, 2, 4, 6, 8, 24, 48 ·≈– 72 ™—Ë«‚¡ß

‚¥¬¥Ÿ¥‡Õ“ “√≈–≈“¬„ ¡“ 5 mL ·≈â«™¥‡™¬ “√≈–≈“¬

„À¡à∑’Ëª√‘¡“µ√‡∑à“‡¥‘¡ „ à§◊π≈ß‰ª ®“°π—Èππ” “√≈–≈“¬

„ ∑’Ë‰¥â‰ª«—¥§à“°“√¥Ÿ¥°≈◊π· ß (Chidambaram and

Burgess, 1999)

º≈°“√»÷°…“«‘®—¬·≈–Õ¿‘ª√“¬º≈
1. º≈¢Õß°√–∫«π°“√º≈‘µ·≈– —¥ à«π¢Õßµ—«

∑”≈–≈“¬µàÕ°“√‡µ√’¬¡ INH microspheres

°“√‡µ√’¬¡‚¥¬«‘∏’ o/w emulsion ·≈– w/o/w

emulsion solvent diffusion evaporation Õπÿ¿“§ à«π

„À≠à¡’¢π“¥¡“°°«à“ 180 µm °“√‡µ√’¬¡‚¥¬«‘∏’

o/w emulsion solvent diffusion evaporation Õπÿ¿“§∑’Ë

‰¥â®–¡’≈—°…≥–°≈¡ ¡’¢π“¥‡≈Á° ‰¡à¡’°“√·µ°¢ÕßÕπÿ¿“§

w/o/w emulsion solvent diffusion evaporation

¡’≈—°…≥–°≈¡ ¢π“¥„À≠à°«à“ ¡’°“√·µ°¢ÕßÕπÿ¿“§

‡≈Á°πâÕ¬ º≈µàÕ % yield ·≈– % entrapment efficacy

∑’Ë‰¥â¡’§à“‡∑à“°—∫ 40.00 ·≈– 13.90 µ“¡≈”¥—∫ ‡π◊ËÕß¡“

®“°¢—ÈπµÕπ„π°“√©’¥«—µ¿“§¿“¬„π≈ß„π«—µ¿“§¿“¬πÕ°

π—Èπ INH ‰¡à≈–≈“¬„π “√≈–≈“¬æÕ≈‘‡¡Õ√å ‡ªìπº≈„Àâ

INH µ°§â“ßÕ¬Ÿà„π°√–∫Õ°©’¥¬“ ∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬

„π¢—ÈπµÕππ’È„πª√‘¡“≥¡“° ·≈–®“°¿“æ∂à“¬ SEM ‡æ◊ËÕ

¥Ÿ≈—°…≥–æ◊Èπº‘«æ∫«à“°“√‡µ√’¬¡‚¥¬ o/w emulsion

solvent diffusion evaporation º‘«¢Õß‰¡‚§√ ‡øï¬√å

®–¡’√Ÿæ√ÿπ‡°‘¥¢÷Èπ§àÕπ¢â“ß¡“°°«à“°“√‡µ√’¬¡¥â«¬«‘∏’

w/o/w emulsion solvent diffusion evaporation

¥—ß· ¥ß„π√Ÿª∑’Ë 1

°“√‡µ√’¬¡‚¥¬«‘∏’ w/o/w emulsion solvent

diffusion evaporation ∑’Ë„™â —¥ à«π¢Õßµ—«∑”≈–≈“¬µà“ßÊ

°—π¢Õß DCM ·≈– purified water ´÷Ëß®–™à«¬≈–≈“¬ INH

¢π“¥Õπÿ¿“§∑’Ë‰¥â¡’≈—°…≥–‡À¡◊Õπ°—π §◊Õ°≈¡ ¡’°“√·µ°

¢ÕßÕπÿ¿“§‡≈Á°πâÕ¬  à«π % yield ·≈– % entrapment

efficacy æ∫«à“ µ”√—∫∑’Ë 2 ( —¥ à«π 300 mg: 1 ml

¢Õß INH: purified water) ®–¡’ %yield πâÕ¬∑’Ë ÿ¥ §◊Õ 45

·µà¡’ % entrapment efficacy ¡“°∑’Ë ÿ¥§◊Õ 23.56 ‡π◊ËÕß®“°

 —¥ à«πµ”√—∫∑’Ë 2 INH ®–¡’°“√≈–≈“¬‡æ’¬ß∫“ß à«π∑”„Àâ

INH  Ÿ≠‡ ’¬‰ª „π¢—ÈπµÕπ°“√©’¥«—µ¿“§¿“¬„π≈ß„π

«—µ¿“§¿“¬πÕ°πâÕ¬°«à“µ”√—∫ o/w emulsion solvent

diffusion evaporation ·≈–°“√ Ÿ≠‡ ’¬¢Õß INH ÕÕ°‰ª

 Ÿà«—µ¿“§¿“¬πÕ°πâÕ¬°«à“µ”√—∫  w/o/w emulsion

solvent diffusion evaporation ∑’Ë¡’ —¥ à«π µ”√—∫∑’Ë 3

( —¥ à«π 300 mg: 1.5 mL ¢Õß INH: purified water)

·≈– µ”√—∫∑’Ë 4 ( —¥ à«π 300 mg: 2 mL ¢Õß INH:

purified water)
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2. ≈—°…≥–¢Õß RIF microspheres

√Ÿª√à“ß·≈–≈—°…≥–¢Õß‰¡‚§√ ‡øï¬√å∑’Ë‡µ√’¬¡¥â«¬

ª√‘¡“≥ RIF ∑’Ë·µ°µà“ß°—π§◊Õ 50, 100 ·≈– 150 mg

»÷°…“‰¥â®“°°“√„™â°≈âÕß®ÿ≈∑√√»πå ·≈– scanning

electron microscope ‰¥âº≈¥—ß√Ÿª∑’Ë 2 ®“°°“√∑¥≈Õß

æ∫«à“ °“√‡µ√’¬¡‚¥¬º ¡¬“ 50 ·≈– 150 mg ≈ß‰ª„π

µ”√—∫ ∑”„Àâ‰¥âÕπÿ¿“§∑’Ë§àÕπ¢â“ß°≈¡  à«πµ”√—∫∑’Ëº ¡¬“

100 mg ®–‰¥âÕπÿ¿“§∑’Ë‰¡à°≈¡·≈–‡°‘¥‡ªìπ≈—°…≥–¢Õß

‰¡‚§√  ‡øï¬√å∑’Ë·¬°°—π‰¡à ¡∫Ÿ√≥å ·µà„πµ”√—∫∑’Ëº ¡¬“

150 mg ®–¡’≈—°…≥–æ◊Èπº‘«∑’Ë‰¡à§àÕ¬‡√’¬∫ ‡π◊ËÕß®“°

¡’ª√‘¡“≥¬“∑’Ëº ¡¡“°®÷ß∑”„ÀâæÕ≈‘‡¡Õ√å‰¡à “¡“√∂

Àÿâ¡¬“‰¥â∑—ÈßÀ¡¥

3. °“√»÷°…“§«“¡§ßµ—«·≈–Õ—πµ√°‘√‘¬“¥â«¬

Differential scanning calorimetry (DSC)

3.1 °“√»÷°…“≈—°…≥–∑“ß‡§¡’·≈–°“¬¿“æ¢Õß

INH microspheres

‡¡◊ËÕπ”ºß¬“ INH ºß EC ´÷Ëß‡ªìπæÕ≈‘‡¡Õ√å ¡“»÷°…“

≈—°…≥–∑“ß‡§¡’·≈–°“¬¿“æ ‚¥¬¥Ÿ®“° DSC thermogram

∑”„Àâ‡ÀÁπ«à“ INH ¡’≈—°…≥–‡ªìπ crystalline form ¡’®ÿ¥

À≈Õ¡‡À≈«Õ¬Ÿàª√–¡“≥ 180oC  ¥—ßª√“°Ø‡ªìπ≈—°…≥–

endo peak „π‡∑Õ√å‚¡·°√¡  à«π EC ®—¥‡ªìπ amorphous

polymer ≈—°…≥– thermogram ®÷ß‰¡àª√“°Øæ’§„¥

‡¡◊ËÕπ”ºß¬“ INH ·≈–ºß EC º ¡√«¡°—π„π‚°√àß ·≈â«π”

¡“»÷°…“ æ∫«à“¬—ß§ßæ∫§ÿ≥ ¡∫—µ‘¢Õß INH ‚¥¬¬—ß§ß
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ª√“°Ø‡ÀÁπ≈—°…≥– endo peak ·µà¡’°“√‡≈◊ËÕπ‡≈Á°πâÕ¬

‚¥¬®ÿ¥À≈Õ¡‡À≈«‡≈◊ËÕπ¡“∑’Ëª√–¡“≥ 175oC  (Rastogi

et al., 2007) ·µà‡¡◊ËÕπ” INH microsphere ¡“»÷°…“

≈—°…≥– æ∫«à“≈—°…≥–§«“¡‡ªìπ crystalline form

¢Õß INH À“¬‰ª °≈“¬‡ªìπ≈—°…≥–¢Õß amorphous form

·∑π · ¥ß«à“‡¡◊ËÕπ”¡“‡µ√’¬¡„π√Ÿª‰¡‚§√ ‡øï¬√å·≈â«

INH ¡’§ÿ≥ ¡∫—µ‘∑’Ë‡ª≈’Ë¬π‰ª ¥—ß· ¥ß„π√Ÿª∑’Ë 3

3.2 °“√»÷°…“≈—°…≥–∑“ß‡§¡’·≈–°“¬¿“æ¢Õß

RIF microspheres

        ‡¡◊ËÕπ”ºß¬“ RIF ·≈–ºß Eudragit˙ L100-55 ´÷Ëß

‡ªìπæÕ≈‘‡¡Õ√å ¡“»÷°…“≈—°…≥–∑“ß‡§¡’·≈–°“¬¿“æ

‚¥¬¥Ÿ®“° DSC thermogram ∑”„Àâ‡ÀÁπ«à“ RIF ¡’≈—°…≥–

‡ªìπ crystalline form ¡’®ÿ¥À≈Õ¡‡À≈«Õ¬Ÿàª√–¡“≥ 200oC

¥—ßª√“°Ø‡ÀÁπ ‡ªìπ≈—°…≥– endo peak „π thermogram

 à«π Eudragit˙ L100-55   ª√“°Ø≈—°…≥– endo peak

∑’Ë ª√–¡“≥ 210oC · ¥ß«à“¡’≈—°…≥–‡ªìπ crystalline

form ‡À¡◊Õπ RIF ‡¡◊ËÕπ”ºß¬“ RIF ·≈–ºß Eudragit˙

L100-55 º ¡√«¡°—π„π‚°√àß ·≈â«π”¡“»÷°…“ æ∫«à“

¬—ß§ßæ∫§ÿ≥ ¡∫—µ‘¢ÕßRIF ·≈– Eudragit˙ L100-55

‚¥¬¬—ß§ßª√“°Ø‡ÀÁπ≈—°…≥– endo peak ·µà¡’°“√‡≈◊ËÕπ

‡≈Á°πâÕ¬ ·µà‡¡◊ËÕπ” RIF microspheres ¡“»÷°…“ æ∫«à“

≈—°…≥–§«“¡‡ªìπ crystalline form ¢Õß RIF À“¬‰ª
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·µà¬—ß¡’≈—°…≥–¢Õß Eudragit˙ L100-55 · ¥ß«à“

‡¡◊ËÕπ”¡“‡µ√’¬¡„π√Ÿª‰¡‚§√ ‡øï¬√å·≈â« RIF ¡’§ÿ≥ ¡∫—µ‘

∑’Ë‡ª≈’Ë¬π‰ª πÕ°®“°π’È¬—ßæ∫«à“™à«ß 40oC ·≈– 100oC

ª√“°Ø≈—°…≥– endo peak ÷́Ëß‡ªìπ¢Õß·¡°π’‡´’¬¡

 ‡µ’¬‡√µ ÷́Ëß‡ªìπ stabilizer „πµ”√—∫ ¥—ß· ¥ß„π√Ÿª∑’Ë 4

3.3 °“√»÷°…“§«“¡§ßµ—«·≈–Õ—πµ√°‘√‘¬“√–À«à“ß

ºß¬“ INH ·≈– RIF

‡¡◊ËÕπ”ºß¬“ INH ·≈– RIF ¡“»÷°…“≈—°…≥–‚¥¬¥Ÿ®“°

DSC thermogram ∑”„Àâ‡ÀÁπ«à“ INH ¡’≈—°…≥–‡ªìπ

crystalline form ¡’®ÿ¥À≈Õ¡‡À≈«Õ¬Ÿàª√–¡“≥ 180oC

 à«π RIF ¡’®ÿ¥À≈Õ¡‡À≈«Õ¬Ÿàª√–¡“≥ 200oC ¥—ßª√“°Ø
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‡ÀÁπ‡ªìπ≈—°…≥– endo peak „π thermogram ¥—ß· ¥ß

„π√Ÿª∑’Ë 5

‡¡◊ËÕ»÷°…“§«“¡§ßµ—«¢Õßºß¬“ INH ·≈– RIF ‡√‘Ë¡®“°

«—π·√° π—∫‡ªìπ«—π∑’Ë 0 ∑’ËÕÿ≥À¿Ÿ¡‘ 25oC ®“°π—Èππ”‰ª

‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 25, 37 ·≈– 50oC ·≈â«¥Ÿº≈§«“¡§ßµ—«

Õ’°§√—Èß„π«—π∑’Ë 14 æ∫«à“‡¡◊ËÕ‡«≈“ºà“π‰ª§«“¡§ßµ—«¢Õß

ºß¬“∑—Èß Õß¡’°“√‡ª≈’Ë¬π·ª≈ß ·≈–„πÕÿ≥À¿Ÿ¡‘µà“ß∑’Ë

 Ÿß¢÷Èπ®–‡ÀÁπ°“√‡ª≈’Ë¬π·ª≈ß¡“°¢÷Èπ ¥—ß· ¥ß„π√Ÿª∑’Ë 5

3.4 °“√»÷°…“§«“¡§ßµ—«·≈–Õ—πµ√°‘√‘¬“√–À«à“ß

INH microspheres ·≈– RIF microspheres

‡¡◊ËÕπ” INH microspheres ·≈– RIF microspheres

¡“»÷°…“≈—°…≥–‚¥¬¥Ÿ®“° DSC thermogram æ∫«à“
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INH microspheres ·≈– RIF microspheres ¡’≈—°…≥–

¥—ß√Ÿª∑’Ë 6

‡¡◊ËÕ»÷°…“§«“¡§ßµ—«¢Õßºß¬“ INH microspheres

·≈– RIF microspheres ‡√‘Ë¡®“°«—π·√° π—∫‡ªìπ«—π∑’Ë 0

∑’ËÕÿ≥À¿Ÿ¡‘ 25oC ®“°π—Èππ”‰ª‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 25, 37

·≈– 50oC ·≈â«¥Ÿº≈§«“¡§ßµ—«Õ’°§√—Èß„π«—π∑’Ë 14 æ∫«à“

‡¡◊ËÕ‡«≈“ºà“π‰ª„πÕÿ≥À¿Ÿ¡‘µà“ßÊ §«“¡§ßµ—«¢Õß¬“

∑—Èß Õß„π√Ÿª‰¡‚§√ ‡øï¬√å‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß ÷́Ëß

§ßµ—«§≈â“¬§≈÷ß°—∫°“√‡°Á∫°—° INH „π poly (methacrylic

acid-g-ethylene glycol) {P(MAA-g-EG)} (Sipahigil

et al., 2006) ¥—ß· ¥ß„π√Ÿª∑’Ë 6

4. °“√ª≈¥ª≈àÕ¬µ—«¬“·∫∫πÕ°√à“ß (In vitro drug

release)

4.1 °“√ª≈¥ª≈àÕ¬µ—«¬“ INH  „π 0.1 N HCl ·≈–

phosphate buffer pH 6.8

4.1.1 °“√ª≈¥ª≈àÕ¬µ—«¬“ INH ®“°ºß¬“

INH

°“√ª≈¥ª≈àÕ¬µ—«¬“ INH ®“°ºß¬“ æ∫«à“®–¡’

°“√ª≈¥ª≈àÕ¬Õ¬à“ß√«¥‡√Á«·≈–µ—«¬“®–∂Ÿ°ª≈¥ª≈àÕ¬

®π§√∫ 100% ¿“¬„π 1 ™—Ë«‚¡ß ‡π◊ËÕß®“° INH ®—¥Õ¬Ÿà„π

class I biopharmaceutical classification system (highly

soluble/highly permeable) (Kasim et al., 2004)

¥—ß· ¥ß„π√Ÿª∑’Ë 7

4.1.2 °“√ª≈¥ª≈àÕ¬µ—«¬“ INH ®“° INH

micropheres

®“°°“√»÷°…“æ∫«à“ INH microspheres

®–ª≈¥ª≈àÕ¬µ—«¬“ÕÕ°¡“„π phosphate buffer pH 6.8

‰¥â¥’°«à“ 0.1 N HCl ́ ÷Ëß„Àâº≈§≈â“¬§≈÷ß°—∫°“√ª≈¥ª≈àÕ¬

INH ÕÕ°®“° alginate microparticles (Rastogi et al.,

2007) ¥—ß· ¥ß„π√Ÿª∑’Ë 7 ‡π◊ËÕß®“°°“√»÷°…“°“√≈–≈“¬

¢Õßµ—«¬“ INH æ∫«à“ INH  “¡“√∂≈–≈“¬„π phosphate

buffer pH 6.8 ‰¥â¥’°«à“ 0.1 N HCl ‡¡◊ËÕºà“π‰ª 72 ™—Ë«‚¡ß

INH microspheres ®–ª≈¥ª≈àÕ¬µ—«¬“ÕÕ°¡“„π

phosphate buffer pH 6.8 ·≈– 0.1 N HCl ‡∑à“°—∫

24.65 ·≈– 2.41% µ“¡≈”¥—∫ À≈—ß®“°π” à«π¢Õß INH

microspheres ∑’Ë¬—ß§ß‡À≈◊Õ„π phosphate buffer pH

6.8 ·≈– 0.1 N HCl ¡“∑”°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥µ—«¬“

INH æ∫«à“¡’ª√‘¡“≥µ—«¬“ INH ∑’Ë‡À≈◊Õ„π phosphate

buffer pH 6.8 ·≈– 0.1 N HCl ‡∑à“°—∫ 62.75 ·≈–

81.96% µ“¡≈”¥—∫

®“°°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√ª≈¥ª≈àÕ¬ INH

microspheres °—∫ºß¬“ INH æ∫«à“‡¡◊ËÕ‡µ√’¬¡¬“ INH

„π√Ÿª·∫∫ microspheres ‚¥¬„™â Ethylcellulose ‡ªìπ

æÕ≈‘‡¡Õ√å®–¡’°“√ª≈¥ª≈àÕ¬¬“¥â«¬Õ—µ√“‡√Á«∑’Ë™â“≈ß¡“°

(Dutt and Khuller, 2001) §≈â“¬§≈÷ß°—∫°“√ª≈¥ª≈àÕ¬

INH ÕÕ°®“° liposome ·≈– poly (DL-lactide-

co-glycolide) (PLG) (Dutt and Khuller, 2001) ‚¥¬

æ∫«à“∑’Ë‡«≈“ 72 ™—Ë«‚¡ß¡’ª√‘¡“≥µ—«¬“∑’Ë∂Ÿ°ª≈¥ª≈àÕ¬

ÕÕ°¡“„π phosphate buffer pH 6.8 ·≈– 0.1 N HCl

‡∑à“°—∫ 24.65 ·≈– 2.41 µ“¡≈”¥—∫ ¥—ß· ¥ß„π√Ÿª∑’Ë 7

4.2 °“√ª≈¥ª≈àÕ¬µ—«¬“ RIF „π 0.1N HCl ·≈–

phosphate buffer pH 6.8

4.2.1 °“√ª≈¥ª≈àÕ¬µ—«¬“ RIF ®“°ºß¬“

RIF

°“√ª≈¥ª≈àÕ¬µ—«¬“ RIF ®“°ºß¬“ æ∫«à“®–¡’

°“√ª≈¥ª≈àÕ¬„π 0.1 N HCl Õ¬à“ß√«¥‡√Á«·≈–µ—«¬“

®–∂Ÿ°ª≈¥ª≈àÕ¬®π§√∫ 100% ¿“¬„π 1 ™—Ë«‚¡ß

 à«π°“√ª≈¥ª≈àÕ¬„π phosphate buffer pH 6.8 ®–∂Ÿ°

ª≈¥ª≈àÕ¬ÕÕ°¡“‰¥â™â“°«à“·≈–®–∂Ÿ°ª≈¥ª≈àÕ¬®πÀ¡¥

¿“¬„π 2 ™—Ë«‚¡ß ¥—ß· ¥ß„π√Ÿª∑’Ë 8 ´÷Ëß®“°°“√»÷°…“

°“√≈–≈“¬¢Õßµ—«¬“ RIF æ∫«à“ RIF  “¡“√∂≈–≈“¬

„π 0.1 N HCl ‰¥â¥’°«à“ phosphate buffer pH 6.8

‡π◊ËÕß®“° RIF ¡’§à“°“√≈–≈“¬∑’Ë¢÷ÈπÕ¬Ÿà°—∫ pH (Mehta

et al., 2007)

4.2.2 °“√ª≈¥ª≈àÕ¬µ—«¬“ RIF ®“° RIF

micropheres

®“°°“√»÷°…“æ∫«à“ RIF microspheres

®–ª≈¥ª≈àÕ¬µ—«¬“ÕÕ°¡“„π phosphate buffer pH 6.8

‰¥â¥’°«à“ 0.1 N HCl ¥—ß· ¥ß„π√Ÿª∑’Ë 8 ‡π◊ËÕß¡“®“°

æÕ≈‘‡¡Õ√å∑’Ë„™â„π°“√ÀàÕÀÿâ¡µ—«¬“ RIF §◊Õ Eudragit˙

L100-55 ®–≈–≈“¬‰¥â¥’‡©æ“– “√≈–≈“¬∑’Ë¡’§à“§«“¡

‡ªìπ°√¥·≈–¥à“ß¡“°°«à“À√◊Õ‡∑à“°—∫ 5.5 ‡∑à“π—Èπ ¥—ßπ—Èπ

®÷ß‡ªìπº≈„Àâ RIF microspheres ª≈¥ª≈àÕ¬µ—«¬“ÕÕ°

¡“„π phosphate buffer pH 6.8 ‰¥â¥’°«à“ 0.1 N HCl

§≈â“¬§≈÷ß°—∫°“√ª≈¥ª≈àÕ¬ RIF ÕÕ°®“° Acrylic acid

resin II ´÷Ëß‡ªìπ enteric polymer ‡™àπ‡¥’¬«°—π (Yang

et al., 2005)

‡¡◊ËÕºà“π‰ª 72 ™—Ë«‚¡ß RIF microspheres

®–ª≈¥ª≈àÕ¬µ—«¬“ÕÕ°¡“„π 0.1 N HCl ‡∑à“°—∫ 18.02%
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À≈—ß®“°π” à«π¢Õß RIF microspheres ∑’Ë¬—ß§ß‡À≈◊Õ

„π 0.1 N HCl ¡“∑”°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥µ—«¬“ RIF

æ∫«à“¡’ª√‘¡“≥µ—«¬“ RIF ∑’Ë‡À≈◊Õ„π 0.1 N HCl ‡∑à“°—∫

80.90%  à«π RIF microspheres ®–ª≈¥ª≈àÕ¬µ—«¬“

ÕÕ°¡“„π phosphate buffer pH 6.8 ‰¥âÀ¡¥¿“¬„π‡«≈“

6 ™—Ë«‚¡ß ́ ÷Ëß RIF µâÕß„™â‡«≈“π“π„π°“√ª≈¥ª≈àÕ¬µ—«¬“

ÕÕ°¡“À¡¥ (Dutt and Khuller, 2001; Ito and Makino,

2004; Mehta et al., 2007)

®“°°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√ª≈¥ª≈àÕ¬ RIF

microspheres °—∫ºß¬“ RIF æ∫«à“‡¡◊ËÕ‡µ√’¬¡¬“ RIF

„π√Ÿª·∫∫ microspheres ‚¥¬„™â Eudragit˙ L100-55

®–¡’°“√ª≈¥ª≈àÕ¬„π 0.1 N HCl ≈¥≈ß ‡π◊ËÕß®“°

Eudragit˙ L100-55 ≈–≈“¬‰¥âπâÕ¬„π pH µË”π—Ëπ‡Õß

¥—ß· ¥ß„π√Ÿª∑’Ë 8

 √ÿª
°“√‡µ√’¬¡¬“ Ÿµ√º ¡¢Õß INH ·≈– RIF

„π√Ÿª·∫∫‰¡‚§√ ‡øï¬√å ¡’»—°¬¿“æ„π°“√‡æ‘Ë¡§«“¡§ßµ—«

¢Õßµ—«¬“‰√·ø¡æ‘´‘π®“°°√¥„π∑“ß‡¥‘πÕ“À“√·≈–

§«“¡‡ªìπ°√¥¢Õßµ—«¬“ INH ‰¥â ∑—Èßπ’È§«√¡’°“√»÷°…“

‡æ◊ËÕª√—∫„Àâ‰¥â¢π“¥¬“∑’Ë„™â„π°“√√—°…“®√‘ß ·≈–¡’°“√

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

Õÿ∫≈√“™∏“π’ ∑’Ë π—∫ πÿπ∑ÿπ∫“ß à«π„π°“√¥”‡π‘πß“π

«‘®—¬π’È ·≈–¢Õ¢Õ∫§ÿ≥ºŸâ™à«¬«‘®—¬ °π°«√√≥ »‘√‘√—µπæ—π∏å

°√√≥‘°“√å ¡à«ß°≈“ß ·≈– ¡æ≈ º‘«ÕàÕπ
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