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∫∑§—¥¬àÕ

 «—µ∂ÿª√– ß§å¢Õß°“√»÷°…“§√—Èßπ’È‡æ◊ËÕæ—≤π“µ”√—∫¬“æ“√“Õ–¡‘‚π´“≈‘‰´≈‘°·Õ ‘́¥ (PAS) ‡§≈◊Õ∫øî≈å¡‡Õπ‡∑Õ√‘°

·∫∫À≈“¬Àπà«¬ √Ÿª·∫∫¢ÕßÀπà«¬¬àÕ¬∑’Ë»÷°…“§◊Õ ¡‘π‘·∑Á∫‡≈Á∑ (minitablet) ´÷Ëß‡µ√’¬¡‚¥¬«‘∏’·°√πŸ≈‡ªï¬° ª√–‡¡‘π

§ÿ≥≈—°…≥–¢Õß¡‘π‘·∑Á∫‡≈Á∑‚¥¬°“√™—ËßπÈ”Àπ—° «—¥§«“¡°√àÕπ·≈–§«“¡ ¡Ë”‡ ¡Õ¢Õßª√‘¡“≥¬“ ·≈â«‡§≈◊Õ∫·∫∫

‡ÕÁπ‡∑Õ√‘§¥â«¬ “√‡§≈◊Õ∫∑’Ë¡’ Coteric®L 100 ‡ªìπ “√°àÕøî≈å¡ ‡µ‘¡ Plasticizer ·≈– “√™à«¬‰À≈µ“¡§«“¡‡À¡“– ¡

∑”°“√æàπ‡§≈◊Õ∫¥â«¬‡§√◊ËÕß pan coater  ¡‘π‘·∑Á∫‡≈Á∑∑’Ë‡§≈◊Õ∫·≈â« π”¡“„ à„π·§ª´Ÿ≈ ¡’¢π“¥¬“ PAS 300 ¡‘≈≈‘°√—¡

ª√–‡¡‘π§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ·≈–‡§¡’¢Õß¬“‡¡Á¥∑’Ë‰¥â ·≈–ª√–‡¡‘π°“√ª≈¥ª≈àÕ¬µ—«¬“„πµ—«°≈“ß 0.1 N HCl ‡ªìπ

‡«≈“ 2 ™—Ë«‚¡ß ·≈– phosphate buffer pH 6.8 µàÕÕ’° 2 ™—Ë«‚¡ß ¡‘π‘·∑Á∫‡≈Á∑∑’Ë‰¥â¡’§ÿ≥ ¡∫—µ‘¥—ßπ’È§◊Õ πÈ”Àπ—°‡©≈’Ë¬

µàÕ‡¡Á¥ 0.050 °√—¡ §«“¡°√àÕπ√âÕ¬≈– 1.44 §«“¡ ¡Ë”‡ ¡Õ¢Õßª√‘¡“≥µ—«¬“ ”§—≠ 101.26+0.70 À≈—ß‡§≈◊Õ∫

√–∫∫π” àß¬“ª≈¥ª≈àÕ¬¬“„πµ—«°≈“ß 0.1 N HCl ‰¥â 1.39% ·≈–„πµ—«°≈“ß phosphate buffer pH 6.8 ‰¥â 81.10%

¿“¬„π‡«≈“ 45 π“∑’ ´÷Ëß‡ªìπ‰ªµ“¡∑’Ë°”Àπ¥„π‡¿ —™µ”√—∫§◊Õª≈¥ª≈àÕ¬¬“„πµ—«°≈“ß 0.1 N HCl ‰¡à‡°‘π 10%

·≈–„π phosphate buffer pH 6.8 ‰¡àπâÕ¬°«à“ 75% „π‡«≈“ 45 π“∑’
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 Abstract

The aim of this experiment is to develop enteric coated para-amiosalicylic acid (PAS) in the form

of multiple unit dosage forms. The minitablets were prepared by wet granulation method. The characteristics of

these small units were studied include hardness, friability, weight variation and content uniformity. Coteric®L

100 was used as a film former. Desired film properties were adjusted by addition of plasticizer and glidant . Pan

coater with nozzle is used in this study. Coated minitablets were  filled into capsule for PAS equivalent to 300

mg. The physical properties of enteric coated minitablets was evaluated. The drug release of minitablets were

performed in 0.1 N HCl  for the first 2 hours and replaced with  phosphate buffer pH 6.8 for another 2 hours.

The obtained core minitablets had average weight 0.050 g, standard deviation was 1.62, percentage of

friability was 1.44 and percent labeled amout was 101.26. The enteric coated minitablets released 1.39% PAS

in 0.1 N HCl  and 81.10% in  phosphate buffer pH 6.8 within 45 minutes. These properties are complied with

the USP 29 regulation of which in 0.1 N HCl no individual value exceeds 10% and in phosphate buffer pH

6.8 dissolved not than  75% within 45 minutes.

Keywords: Multiple unit dosage forms, Enteric coating, Para-amiosalicylic acid (PAS), Minitablets

IJPS 2010; 6(2): 67-73

∫∑π”
√–∫∫π” àß¬“¡’®ÿ¥¡ÿàßÀ¡“¬‡æ◊ËÕπ” àß¬“„π

ª√‘¡“≥∑’Ë¡’º≈°“√√—°…“‰ª¬—ß‡ªÑ“À¡“¬„π√à“ß°“¬

·≈–√—°…“√–¥—∫§«“¡‡¢â¡¢âπ¢Õß¬“„Àâ§ß∑’Ëµ“¡µâÕß°“√

®÷ß¡’°“√æ—≤π“√–∫∫π” àß¬“„π√Ÿª·∫∫¬“§«∫§ÿ¡°“√

ª≈¥ª≈àÕ¬À√◊Õ¬“ÕÕ°ƒ∑∏‘Ïπ“π ‚¥¬√Ÿª·∫∫¢Õß¬“ÕÕ°

ƒ∑∏‘Ïπ“π∑’Ë„Àâ∑“ßª“° “¡“√∂·∫àßÕÕ°°«â“ßÊ ‰¥â‡ªìπ

2 °≈ÿà¡ §◊Õ 1) ¬“ÕÕ°ƒ∑∏‘Ïπ“π™π‘¥Àπà«¬‡¥’¬« (Single

unit dosage forms) ‡ªìπ√Ÿª·∫∫¬“∑’Ëµ—«¬“ ”§—≠®–∂Ÿ°

ª≈¥ª≈àÕ¬¡“ÕÕ°ƒ∑∏‘Ï„π∑“ß‡¥‘πÕ“À“√‚¥¬‰¡à‡°‘¥°“√

·µ°µ—«¢Õß‡¡Á¥¬“ ‡™àπ matrix À√◊Õ‡¡Á¥¬“∑’Ë‡§≈◊Õ∫¥â«¬

‡¡¡‡∫√π§«∫§ÿ¡°“√ª≈¥ª≈àÕ¬ ¬“®–¬—ß§ß§«“¡

 “¡“√∂„π°“√§«∫§ÿ¡°“√ª≈¥ª≈àÕ¬ ‡¡◊ËÕ¬“‡¡Á¥Õ¬Ÿà„π

 ¿“æ∑’Ë ¡∫Ÿ√≥å‰¡à·µ°À—° °“√·∫àß‡¡Á¥¬“ ®–∑”„Àâ¬“

∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“‡√Á«°«à“°”Àπ¥‰¥â·≈– 2) ¬“ÕÕ°

ƒ∑∏‘Ïπ“π™π‘¥À≈“¬Àπà«¬ (Multiple unit dosage forms)

(Bodmeier, 1997) ‡ªìπ√Ÿª·∫∫¢Õß¬“∑’ËÀπ÷Ëß¢π“¥„™â

„π°“√√—°…“ª√–°Õ∫¥â«¬Àπà«¬¬àÕ¬‡≈Á°Ê ∫√√®ÿ„π·§ª Ÿ́≈

µÕ°‡ªìπ‡¡Á¥À√◊Õ∫√√®ÿ„π sachet ÷́Ëß‡¡◊ËÕ‡¢â“ Ÿà∑“ß‡¥‘π

Õ“À“√ ®–‡°‘¥°“√·µ°µ—«„ÀâÀπà«¬¬àÕ¬°√–®“¬ÕÕ°

Àπà«¬¬àÕ¬‡≈Á°Ê‡À≈à“π’È®–¡’§ÿ≥ ¡∫—µ‘ÕÕ°ƒ∑∏‘Ïπ“π„π

µ—«‡Õß (Melia 1994) MUDFs ‡ªìπ√Ÿª·∫∫¬“∑’Ë¡’„™â°—π

¡“‡ªìπ√–¬–‡«≈“Àπ÷Ëß·≈â« ·µà‡æ‘Ëß®–¡“‡ªìπ∑’Ë π„®„™â

‡ªìπ√–∫∫π” àß¬“Õ¬à“ß®√‘ß®—ß„π™à«ß 20 ªï¡“π’È ‡æ√“–

¡’§«“¡¬◊¥À¬ÿàπ Ÿß„π°“√æ—≤π“µ”√—∫ ·≈–¡’¢âÕ¥’„π

∑“ß°“√√—°…“ §◊Õ  “¡“√∂ª√—∫¢π“¥¢Õß¬“‰¥â‚¥¬‰¡à

µâÕß‡ª≈’Ë¬π·ª≈ß Ÿµ√µ”√—∫ „Àâ¬“ Õß™π‘¥∑’Ë‰¡à‡¢â“°—π

√«¡∑—Èß¬“∑’Ë¡’°“√ª≈¥ª≈àÕ¬µ—«¬“·µ°µà“ß°—πæ√âÕ¡°—π‰¥â

 “¡“√∂À—°·∫àß√—∫ª√–∑“π‰¥â‚¥¬‰¡à∑”„Àâ°“√§«∫§ÿ¡

°“√ª≈¥ª≈àÕ¬µ—«¬“‡ª≈’Ë¬π·ª≈ß ≈¥ªí≠À“°“√‡°‘¥ dose

dumping ≈¥°“√√–§“¬‡§◊Õß‡©æ“–∑’Ë„π∑“ß‡¥‘πÕ“À“√

°“√‡§≈◊ËÕπ∑’Ë¢ÕßÀπà«¬¬àÕ¬‰¡à¢÷Èπ°—∫Õ—µ√“°“√«à“ß¢Õß

°√–‡æ“–Õ“À“√  àßº≈„Àâ§«“¡·ª√ª√«π¢Õß√–¥—∫¬“„π

‡≈◊Õ¥≈¥≈ß √Ÿª·∫∫Àπ÷Ëß¢Õß MUDFs ‰¥â·°à ¡‘π‘·∑Á∫‡≈Á∑

∑’Ë∫√√®ÿÕ¬Ÿà„π·§ª Ÿ́≈ ‚¥¬¬“®–·µ°µ—«„π∑“ß‡¥‘πÕ“À“√

‰¥â‡ªìπÀπà«¬¬àÕ¬‡≈Á°Ê ·µà≈–Àπà«¬¬àÕ¬ “¡“√∂§«∫§ÿ¡

°“√ª≈¥ª≈àÕ¬¥â«¬µπ‡Õß

Para-amino salicylic acid (PAS) ‡ªìπ¬“

ªØ‘™’«π–∑’Ë„™â„π°“√√—°…“«—≥‚√§ ‡ªìπ second-line drug

„™â√à«¡°—∫ streptomycin ¬“ PAS ¡’ƒ∑∏‘Ï‡ªìπ bacterio-

static ¥—ßπ—Èπ√–¥—∫§«“¡‡¢â¡¢âπ¢Õß¬“„π‡≈◊Õ¥®÷ß¡’º≈

µàÕª√– ‘∑∏‘¿“æ¢Õß°“√√—°…“ (Peloquin, 1994)

Õÿ∫—µ‘°“√≥å°“√‡ªìπ«—≥‚√§¢Õßª√–™“°√‰∑¬≈¥≈ßªïµàÕª’

„π™à«ßÀπ÷Ëß®π°√–∑—Ëß„πªï æ.». 2535 °≈—∫æ∫«à“·π«‚πâ¡
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°“√‡ªìπ«—≥‚√§‡æ‘Ë¡ Ÿß¢÷Èπ‡√◊ËÕ¬Ê „πºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ‡Õ¥ å

(HIV/TB co-infection) (Palwatwichai, 2001) °“√

»÷°…“¢Õß Umubyeyi ·≈–§≥– (2008) æ∫«à“‡™◊ÈÕ

«—≥‚√§¥◊ÈÕµàÕ¬“°≈ÿà¡ second-line drug µË” ∑”„Àâ„π

Õπ“§µ¡’·π«‚πâ¡∑’Ë®–„™â second-line drug ¡“°¢÷Èπ„π

ºŸâªÉ«¬ multidrug-resistant tuberculosis  ¬“ PAS ¡’

º≈¢â“ß‡§’¬ß ‰¥â·°à rash, steatorrhea, √∫°«π°“√

∑”ß“π¢Õßµ—∫∑”„Àâ¡’º≈µàÕ°“√¥Ÿ¥´÷¡«‘µ“¡‘π B12·≈–

folic (´÷Ëß∑”„Àâ‡°‘¥‚√§ megaloblastic anemia) ·≈–

√–§“¬‡§◊Õß°√–‡æ“–Õ“À“√ (Akhtar, 1969)  ¥—ßπ—Èπ

°“√æ—≤π“¬“ PAS „π√Ÿª·∫∫ minitablet ´÷Ëß‡ªìπ¬“

§«∫§ÿ¡°“√ÕÕ°ƒ∑∏‘Ï™π‘¥À≈“¬Àπà«¬ ®–‡ªìπ°“√‡æ‘Ë¡

ª√– ‘∑∏‘¿“æ°“√π” àß¬“¥—ß°≈à“«¡“·≈â«¢â“ßµâπ ‡æ‘Ë¡

§«“¡ ¡Ë”‡ ¡Õ¢Õß¬“„π°√–· ‡≈◊Õ¥ ≈¥º≈¢â“ß‡§’¬ß

¢Õß¬“·≈–§«∫§ÿ¡µ”·Àπàß∑’Ë¬“‰ªÕÕ°ƒ∑∏‘Ï‰¥â ªí®®ÿ∫—π¬“

PAS „π∑âÕßµ≈“¥¡’®”Àπà“¬„π√Ÿª enteric-coated

tablet ´÷Ëß‡ªìπ¬“ÕÕ°ƒ∑∏‘Ïπ“π™π‘¥Àπà«¬‡¥’¬«

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬§√—Èßπ’È‡æ◊ËÕæ—≤π“¬“ PAS √Ÿª·∫∫

multiple unit dosage forms ·≈–‡§≈◊Õ∫‡ÕÁπ‡∑Õ√‘° »÷°…“

§ÿ≥≈—°…≥–·≈–°“√ª≈¥ª≈àÕ¬µ—«¬“¢Õß¬“‡µ√’¬¡∑’Ë‰¥â

«— ¥ÿÕÿª°√≥å
1.   “√‡§¡’

Para-amiosalicylic acid (PAS, Shang Yu Zhong

Chang Chemical, China), Tapioca Starch (National

Starch and Chemical, ª√–‡∑»‰∑¬), Lactose (DMV

Fonterra Excipients, New Zealand), PVP K30

(ISP Sales, UK) Magnesium stearate (FACI Asia
Pacific PET, Singapore), Polymeric methacrylate
(Coteric®L, Cota, Malaysia), Poly- ethylene glycol
6000 (PEG6000, Sasol GmbH, Germany), Talcum
(Guilin Guiguang Talc Development, China),
Erythrosine lake (Senstent Colors, UK) ·≈– 95%
Ethanol (Mallinckcodt Baker, Germany)

2.  ‡§√◊ËÕß¡◊Õ∑’Ë„™â„πß“π«‘®—¬

Single punch tabletting machine (Yeo Heng
No.35, Bangkok, Thailand), Pan Coater (Bellpony,
PA18, Japan), Friabilator (Pharma test, Germany),
hardness tester (Vankel, VK200, Germany),
Sonicator (Elma, Transsonic T700/H, Germany) USP
dissolution apparatus I (Hanson research, USA) and
UV-visible spectrophotometer (Cecil, Cambridge,
England)

3.  «‘∏’°“√∑¥≈Õß

3.1 °“√‡µ√’¬¡·≈–ª√–‡¡‘π§ÿ≥≈—°…≥–·°√πŸ≈

3.1.1 °“√‡µ√’¬¡·°√πŸ≈

‡µ√’¬¡·°√πŸ≈¢Õß PAS ‚¥¬«‘∏’ wet granulation
»÷°…“™π‘¥¢Õß “√‡æ‘Ë¡ª√‘¡“≥·≈– “√¬÷¥‡°“–∑’Ë‡À¡“– ¡
„π°“√‡µ√’¬¡·°√πŸ≈ (µ“√“ß∑’Ë 1)  “√‡æ‘Ë¡ª√‘¡“≥∑’Ë
»÷°…“‰¥â·°à tapioca starch ·≈– lactose  “√¬÷¥‡°“–∑’Ë
»÷°…“‰¥â·°à PVP K30 in water, PVP K30 in ethanol
·≈– starch paste ÷́Ëß„π¢—Èπµâπ°“√‡µ√’¬¡·°√πŸ≈¬—ß‰¡à

„ àµ—«¬“ PAS

µ“√“ß∑’Ë 1  à«πª√–°Õ∫¢Õß·°√πŸ≈
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3.1.2 °“√ª√–‡¡‘π≈—°…≥–∑“ß°“¬¿“æ¢Õß·°√πŸ≈

1.  —ß‡°µ≈—°…≥–¿“¬πÕ°¢Õß·°√πŸ≈¥â«¬ “¬µ“ ∑¥ Õ∫

À“¢π“¥·≈–°“√°√–®“¬¢π“¥¢Õß·°√πŸ≈‚¥¬«‘∏’ sieve

analysis (USP29)

™—Ëß·°√πŸ≈¡“∑¥ Õ∫ºà“π·√àß (sieving) ‚¥¬

™—ËßπÈ”Àπ—°¢Õß·°√πŸ≈∑’Ë§â“ß∫π·√àß¢π“¥µà“ßÊ §”π«π

À“¢π“¥Õπÿ¿“§·≈–°“√°√–®“¬¢π“¥·°√πŸ≈ (USP29)

2. »÷°…“§«“¡·¢Áß·≈–‡ªÕ√å‡ Á́πµå§«“¡°√àÕπ¢Õß·°√πŸ≈

(Aleksandra, 2007)

™—Ëß·°√πŸ≈ 10 °√—¡ „ à„π‡§√◊ËÕß Roche Friabilator

„ à≈Ÿ°ªóπ‚≈À–‡ âπºà“π»Ÿπ¬å°≈“ß 4 ¡‘≈≈‘‡¡µ√®”π«π 200

≈Ÿ° ‡ªî¥‡§√◊ËÕß‚¥¬„™â§«“¡‡√Á« 25 √Õ∫µàÕπ“∑’‡ªìπ‡«≈“

10 π“∑’ ·≈â«π”·°√πŸ≈¡“∑¥ Õ∫‚¥¬„™â sieve standard

no. 60  —Ëπ∑’Ë amplitude 40 ‡ªìπ‡«≈“ 5 π“∑’ §”π«≥

À“‡ªÕ√å‡ Á́πµå§«“¡°√àÕπ ®“° ¡°“√∑’Ë 1

          %Friability =   Fs - Fa  x 100  (1)

  Fs

Fs  §◊Õ πÈ”Àπ—°∑’Ë™—Ëß°àÕπ∑”°“√∑¥≈Õß

Fa §◊Õ πÈ”Àπ—°·°√πŸ≈∑’Ë§â“ß∫π sieve standard no.60

À≈—ß®“° —Ëπ‡ªìπ‡«≈“ 5 π“∑’

3.2. °“√‡µ√’¬¡·≈–ª√–‡¡‘π§ÿ≥≈—°…≥–¡‘π‘·∑Á∫‡≈Á∑

3.2.1 °“√‡µ√’¬¡¡‘π‘·∑Á∫‡≈Á∑

‡µ√’¬¡¡‘π‘·∑Áª‡≈Á∑ PAS ‚¥¬π”·°√πŸ≈∑’Ë¡’

§ÿ≥≈—°…≥–‡À¡“– ¡®“°°“√∑¥≈Õß„π¢âÕ 3.1 ¡“µÕ°

‡ªìπ¡‘π‘·∑Áª‡≈Á∑Àπâ“‚§âß ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 4 ¡¡.

πÈ”Àπ—° 50 ¡°.µàÕ‡¡Á¥ (single punch tabletting

machine) (µ“√“ß∑’Ë 2)

µ“√“ß∑’Ë 2  à«πª√–°Õ∫¢Õß¬“‡¡Á¥¡‘π‘·∑Á∫‡≈Á∑

3.2.2 °“√ª√–‡¡‘π§ÿ≥≈—°…≥–¢Õß¡‘π‘·∑Á∫‡≈Á∑

1.   —ß‡°µ≈—°…≥–¿“¬πÕ°¢Õß¡‘π‘·∑Á∫‡≈Á∑¥â«¬ “¬µ“

·≈–∑¥ Õ∫§«“¡ ¡Ë”‡ ¡Õ¢ÕßπÈ”Àπ—°¡‘π‘·∑Á∫‡≈Á∑

2.   °“√∑¥ Õ∫§«“¡·¢Áß

3. °“√∑¥ Õ∫§«“¡°√àÕπ (USP29)

4. °“√»÷°…“§«“¡ ¡Ë”‡ ¡Õ¢Õßª√‘¡“≥µ—«¬“ ”§—≠

(content uniformity)

 ÿà¡µ—«Õ¬à“ß‡¡Á¥¬“ 5 ‡¡Á¥ ·¬°™—ËßπÈ”Àπ—° ≈–≈“¬

‡¡Á¥¬“·µà≈–‡¡Á¥¥â«¬ Phosphate Buffer pH 6.8 „π

Volumetric flask ¢π“¥ 200 ¡≈. sonicate ∑’Ë 37 Õß»“

‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ·≈â«π” “√≈–≈“¬„ ‰ª

«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 300 π“‚π‡¡µ√

§”π«≥À“ª√‘¡“≥¬“ PAS ®“°°√“ø¡“µ√∞“π

3.2 °“√‡§≈◊Õ∫‡Õπ‡∑Õ√‘§ ·≈–°“√ª√–‡¡‘π

3.3.1 °“√‡µ√’¬¡πÈ”¬“‡§≈◊Õ∫‡Õπ‡∑Õ√‘§

 à«πª√–°Õ∫¢ÕßπÈ”¬“‡§≈◊Õ∫· ¥ß„πµ“√“ß∑’Ë 3

º ¡ Polymeric methacrylates °—∫ 95% ethanol ·≈â«

ªíòπ„Àâ‡¢â“°—π‚¥¬„™â magnetic stirrer ‡µ‘¡ PEG 6000

ªíòπº ¡„Àâ‡¢â“°—π®π≈–≈“¬À¡¥ ‡µ‘¡ Talcum ·≈–

Pigment suspension æ√âÕ¡∑—Èßªíòπµ≈Õ¥‡«≈“ ª√—∫

ª√‘¡“µ√¥â«¬ 95% Ethanol ªíòπº ¡®π ’°√–®“¬Õ¬à“ß

∑—Ë«∂÷ß

µ“√“ß∑’Ë 3  à«πª√–°Õ∫¢Õß “√‡§≈◊Õ∫‡Õπ‡∑Õ√‘°

* à«πª√–°Õ∫¢Õß Pigment suspension (erythrosine

lake + 95 % Ethanol)

3.3.2 °“√‡§≈◊Õ∫

Õÿàπ¡‘π‘·∑Á∫‡≈Á∑ 200 °√—¡ „π‡§√◊ËÕß Pan coater

®π‰¥âÕÿ≥À¿Ÿ¡‘ª√–¡“≥ 40 0C æàππÈ”¬“‡§≈◊Õ∫‚¥¬

°”Àπ¥ ¿“«–§«“¡¥—π∑’ËÀ—«©’¥ 2 bar „™â “¬¬“ß‡ âπ

ºà“π»Ÿπ¬å°≈“ß¢π“¥ 2 mm §«“¡‡√Á«¢Õß peristaic pump

5 rpm §«∫§ÿ¡Õÿ≥À¿Ÿ¡‘≈¡∑’Ë‡ªÉ“ 500C ®π°√–∑—Ëß

 à«πª√–°Õ∫ √âÕ¬≈–

Para-amiosalicylic acid

Tapioca starch

10% PVP K30 in Alcohol

Magnesium suearate

66.5

30.5

15.5

15.5
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‡§≈◊Õ∫‰¥â∑—Ë«∂÷ß·≈â«ª≈àÕ¬„Àâ¡‘π‘·∑Á∫‡≈Á∑°≈‘Èß¿“¬„µâ

≈¡√âÕπ —°§√Ÿà ·≈â«„ à∂“¥Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 500C ‡ªìπ‡«≈“

1 ™—Ë«‚¡ß®π·Àâß π‘∑®–‰¥â‡ªìπ¡‘π‘·∑Á∫‡≈Á∑∑’Ë‡§≈◊Õ∫

‡Õπ‡∑Õ√‘§

3.3.3 °“√ª√–‡¡‘π§ÿ≥ ¡∫—µ‘¢Õß¡‘π‘‡‡∑Áª‡≈Á∑ PAS

∑’Ë‡§≈◊Õ∫·∫∫‡Õπ‡∑Õ√‘° °àÕπ∫√√®ÿ„π·§ª´Ÿ≈

1. °“√ª√–‡¡‘π§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß‡¡Á¥¬“‚¥¬

°“√ —ß‡°µ¥â«¬ “¬µ“ ‰¥â·°à §«“¡ ¡Ë”‡ ¡Õ¢Õß ’,

≈—°…≥–æ◊Èπº‘«‡¡Á¥¬“À≈—ß°“√‡§≈◊Õ∫

2. °“√∑¥ Õ∫°“√ª≈¥ª≈àÕ¬µ—«¬“ PAS (Dissolution

test) (USP 29)

∑¥ Õ∫°“√ª≈¥ª≈àÕ¬µ—«¬“ PAS ¥â«¬‡§√◊ËÕß

USP dissolution apparatus I µ—«°≈“ß∑’Ë„™â„π°“√

∑¥ Õ∫§◊Õ 0.1 N HCl 900 mL. „π 2 ™—Ë«‚¡ß·√°·≈–

2 ™—Ë«‚¡ß∂—¥‰ª‡ª≈’Ë¬π‡ªìπ Phosphate Buffer pH 6.8

900 mL ∑’ËÕÿ≥À¿Ÿ¡‘ 37+0.50C §«“¡‡√Á«√Õ∫¢Õß

basket 100 √Õ∫/π“∑’ ∑”°“√»÷°…“µ”√—∫≈– 3 ‡¡Á¥

º≈°“√∑¥≈Õß
1 §ÿ≥≈—°…≥–¢Õß·°√πŸ≈

1.1 °“√ª√–‡¡‘π≈—°…≥–∑“ß°“¬¿“æ¢Õß·°√πŸ≈

·°√πŸ≈∑—Èß 9 µ”√—∫ ¡’æ◊Èπº‘«¢√ÿ¢√– √Ÿª√à“ß‰¡à

 ¡Ë”‡ ¡Õ ¢π“¥Õπÿ¿“§Õ¬Ÿà„π™à«ß 2 - 3.5 ¡‘≈≈‘‡¡µ√

º≈°“√»÷°…“§«“¡°√àÕπ (Friability) ¢Õß

·°√πŸ≈· ¥ß¥—ßµ“√“ß∑’Ë 4 µ”√—∫∑’Ë¡’§«“¡°√àÕππâÕ¬

∑’Ë ÿ¥§◊Õµ”√—∫∑’Ë 1 ∑’Ë¡’ Tapioca starch ‡ªìπ “√‡æ‘Ë¡

ª√‘¡“≥·≈– 10% PVP K30 in Water ‡ªìπ “√¬÷¥‡°“–

¡’§à“‡ªÕ√å‡´πµå§«“¡°√àÕπ 16.38% ·µà‡¡◊ËÕπ”¡“º ¡

°—∫¬“ PAS æ∫«à“ damp mass ∑’Ë‰¥â‡Àπ’¬«¡“°

‰¡à “¡“√∂∑”‡ªìπ·°√πŸ≈‰¥â ®÷ß‰¥â‡ª≈’Ë¬π‰ª‡≈◊Õ°µ”√—∫

∑’Ë¡’µ—«∑”≈–≈“¬ “√¬÷¥‡°“– ‡ªìπ ethanol ·∑π §◊Õµ”√—∫∑’Ë 4

µ“√“ß∑’Ë 4 §«“¡°√àÕπ¢Õß·°√πŸ≈·µà≈–µ”√—∫

2. §ÿ≥≈—°…≥–¢Õß¡‘π‘·∑Á∫‡≈Á∑

2.1. ≈—°…≥–∑“ß°“¬¿“æ¢Õß¡‘π‘·∑Á∫‡≈Á∑

¡‘π‘·∑Á∫‡≈Á∑°àÕπ‡§≈◊Õ∫¡’≈—°…≥–°≈¡πŸπ ’

πÈ”µ“≈ÕàÕπ ‡ âπºà“π»Ÿπ¬å°≈“ß 4 ¡‘≈≈‘‡¡µ√ §«“¡Àπ“

2.7 ¡‘≈≈‘‡¡µ√ ·≈–¡’πÈ”Àπ—°‡©≈’Ë¬ 0.050 °√—¡ §à“√âÕ¬≈–

°“√‡∫’Ë¬ß‡∫π¡“µ√∞“π —¡æ—∑∏å (%RSD) 1.62 §«“¡

°√àÕπ¢Õß‡¡Á¥¬“√âÕ¬≈– 1.44

2.2. §«“¡ ¡Ë”‡ ¡Õ¢Õßª√‘¡“≥¬“ (Content uniformity)

¡‘π‘·∑Á∫‡≈Á∑¡’ª√‘¡“≥µ—«¬“ PAS ‡©≈’Ë¬√âÕ¬≈–

101.26+0.70 ¢Õß∑’Ë√–∫ÿ∫π©≈“° (Õ¬Ÿà„π™à«ß 95-

105%) ·≈– %RSD 2.08 (¡’ª√‘¡“≥µ—«¬“ ”§—≠

 ¡Ë”‡ ¡Õµ“¡¡“µ√∞“π USP 29)

2.3. °“√ª≈¥ª≈àÕ¬µ—«¬“ PAS

∑”°“√∑¥ Õ∫ 2 µ”√—∫∑’Ë„™â “√‡§≈◊Õ∫‡À¡◊Õπ

°—π·µàª√‘¡“≥·µ°µà“ß°—π º≈°“√∑¥≈Õß· ¥ß„π√Ÿª∑’Ë 1

®“°√Ÿª µ”√—∫∑’Ë 1 ´÷Ëß„™âª√‘¡“≥ “√‡§≈◊Õ∫πâÕ¬°«à“

(πÈ”Àπ—° “√‡§≈◊Õ∫ 4.57%) µ—«¬“∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“

61.08% „πµ—«°≈“ß 0.1 N HCl ‡¡◊ËÕ‡«≈“ºà“π‰ª 120

π“∑’ ·≈– 70.94% „πµ—«°≈“ß Phosphate buffer pH

6.8 „π‡«≈“ 45 π“∑’  à«πµ”√—∫∑’Ë 2 (πÈ”Àπ—° “√‡§≈◊Õ∫

12.35%) µ—«¬“∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“ 1.39% ·≈–

81.10% „πµ—«°≈“ß∑’Ë‡ªìπ 0.1 N HCl ·≈– Phosphate

buffer pH 6.8 µ“¡≈”¥—∫ ®“°¡“µ√∞“π‡¿ —™µ”√—∫

°”Àπ¥„Àâ°“√ª≈¥ª≈àÕ¬¬“„πµ—«°≈“ß 0.1 N HCl ‰¡à‡°‘π

10% „π‡«≈“ 120 π“∑’·≈–„π phosphate buffer pH

6.8 ‰¡àπâÕ¬°«à“ 75% „π‡«≈“ 45 π“∑’ µ”√—∫∑’Ë 2

®÷ßºà“π‡°≥±å∑’Ë°”Àπ¥„π‡¿ —™µ”√—∫ (USP29)  à«π

µ”√—∫∑’Ë 1 ª√‘¡“≥µ—«¬“∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“¡“°„π

µ—«°≈“ß∑’Ë‡ªìπ°√¥‡π◊ËÕß®“°ª√‘¡“≥ “√‡§≈◊Õ∫‰¡à‡æ’¬ßæÕ

‡æ√“– Coteric®L 100 ‡ªìπæÕ≈‘‡¡Õ√å∑’Ë≈–≈“¬‰¥â∑’Ë pH

‡ªìπ¥à“ß ‡¡◊ËÕª√‘¡“≥ “√‡§≈◊Õ∫ÀàÕÀÿâ¡‡¡Á¥¬“‰¥â‰¡à∑—Ë«∂÷ß

®÷ß¡’™àÕß„ÀâπÈ”‡¢â“‰ª≈–≈“¬µ—«¬“ÕÕ°¡“‰¥â
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«‘®“√≥å·≈– √ÿªº≈
°“√∑¥≈Õß§√—Èßπ’È‰¥â‡µ√’¬¡µ”√—∫¬“§«∫§ÿ¡°“√

ÕÕ°ƒ∑∏‘Ï·∫∫À≈“¬Àπà«¬¢Õßµ—«¬“ PAS ‚¥¬«‘∏’·°√πŸ≈

‡ªï¬° µ—«¬“ PAS ‡¡◊ËÕ —¡º— πÈ”®–‡Àπ’¬«¡“°®π‰¡à

 “¡“√∂∑”‡ªìπ·°√πŸ≈‰¥â ®÷ß‰¥â‡ª≈’Ë¬πµ—«∑”≈–≈“¬ “√

¬÷¥‡°“–‡ªìπ·Õ≈°ÕŒÕ≈å·∑π ·°√πŸ≈∑’Ë‰¥â¡’§ÿ≥ ¡∫—µ‘

‡À¡“– ¡„π°“√π”‰ªµÕ°‡ªìπ¡‘π‘·∑Á∫‡≈Á∑‡§≈◊Õ∫øî≈å¡

‡Õπ‡∑Õ√‘° ‚¥¬„™â Methacrylates (Coteric®L100) ‡ªìπ

 “√°àÕøî≈å¡ ¡’ PEG6000 ·≈– Talcum ‡ªìπ plasticizer

·≈– glidant µ“¡≈”¥—∫ ¡‘π‘·∑Á∫‡≈Á∑∑’Ë‰¥â¡’≈—°…≥–‡ªìπ

‡¡Á¥°≈¡‡ âπºà“π»Ÿπ¬å°≈“ß 4 ¡‘≈≈‘‡¡µ√ §«“¡Àπ“¢Õß

‡¡Á¥¬“‡∑à“°—∫ 2.7 ¡‘≈≈‘‡¡µ√ º‘«Àπâ“πŸπ ¡’πÈ”Àπ—°‡©≈’Ë¬

µàÕ‡¡Á¥ 0.050 °√—¡ §à“√âÕ¬≈–°“√‡∫’Ë¬ß‡∫π¡“µ√∞“π

 —¡æ—∑∏å 1.62 §«“¡°√àÕπ¢Õß‡¡Á¥¬“√âÕ¬≈– 1.44 §«“¡

 ¡Ë”‡ ¡Õ¢Õßª√‘¡“≥µ—«¬“ ”§—≠√âÕ¬≈– 101.26+ 0.70

¢Õß∑’Ë√–∫ÿ∫π©≈“° À≈—ß‡§≈◊Õ∫√–∫∫π” àß¬“ª≈¥ª≈àÕ¬

¬“„πµ—«°≈“ß 0.1 N HCl ‰¥â 1.39% ·≈–„πµ—«°≈“ß

phosphate buffer pH 6.8 ‰¥â 81.10% ¿“¬„π‡«≈“ 45

π“∑’ ´÷Ëß‡ªìπ‰ªµ“¡∑’Ë°”Àπ¥„π‡¿ —™µ”√—∫ §«“¡°√àÕπ

¢Õß¬“‡¡Á¥§àÕπ¢â“ß Ÿß‡≈Á°πâÕ¬ ·µà°Á¬—ß “¡“√∂‡§≈◊Õ∫

‰¥â‚¥¬‡¡Á¥¬“‰¡à·µ°À—° ÷́Ëßπà“®–¡’ “‡Àµÿ¡“®“°‡¡Á¥¬“

¡’¢π“¥‡≈Á° §«“¡°√àÕπ®÷ß§àÕπ¢â“ß Ÿß°«à“ª°µ‘

√Ÿª∑’Ë 1 °“√ª≈¥ª≈àÕ¬µ—«¬“ PAS  Ÿµ√∑’Ë 1 ·≈– 2 „π 0.1 N HCl ·≈– Phosphate Buffer pH 6.8

·§ª Ÿ́≈‡∫Õ√å 0  “¡“√∂∫√√®ÿ¡‘π‘·∑Á∫‡≈Á∑∑’Ë

‡§≈◊Õ∫·∫∫‡Õπ‡∑Õ√‘§‰¥â 9 ‡¡Á¥ ´÷Ëß·µà≈–‡¡Á¥¢Õß

¡‘π‘·∑Á∫‡≈Á∑¡’µ—«¬“ ”§—≠Õ¬Ÿàª√–¡“≥ 33 ¡‘≈≈‘°√—¡ ¥—ßπ—Èπ

1 ·§ª´Ÿ≈®÷ß¡’¢π“¥¬“ PAS ª√–¡“≥ 300 ¡‘≈≈‘°√—¡

¢π“¥„™â¢Õß PAS µàÕ§√—Èß §◊Õ 4000 ¡‘≈≈‘°√—¡ ´÷Ëß‡ªìπ

¢π“¥∑’Ë§àÕπ¢â“ß Ÿß √–∫∫π” àß¬“π’È®÷ßÕ“®®–¬—ß‰¡à§àÕ¬

‡À¡“– ¡π—° ‡æ√“–µâÕß√—∫ª√–∑“π§√—Èß≈–À≈“¬·§ª´Ÿ≈

πà“®–¡’°“√æ—≤π“‡æ◊ËÕ≈¥ª√‘¡“≥ “√™à«¬µà“ßÊ≈ß„Àâ‰¥â

¡“°°«à“π’È Õ¬à“ß‰√°Áµ“¡°“√»÷°…“«‘®—¬π’È°Á “¡“√∂„™â

‡ªìπ·π«∑“ßÀπ÷Ëß¢Õß°“√æ—≤π“‡¿ —™¿—≥±å§«∫§ÿ¡°“√

ÕÕ°ƒ∑∏‘Ï™π‘¥À≈“¬Àπà«¬∑’Ë„Àâ‚¥¬°“√√—∫ª√–∑“π‰¥âµàÕ

‰ª„πÕπ“§µ

°‘µµ‘°√√¡ª√–°“»
‚§√ß°“√«‘®—¬π’È‰¥â√—∫∑ÿπ π—∫ πÿπ®“°‚§√ß°“√

IRPUS  ”π—°°Õß∑ÿπ π—∫ πÿπ°“√«‘®—¬ ΩÉ“¬Õÿµ “À°√√¡

‚§√ß°“√‚§√ßß“πÕÿµ “À°√√¡ ”À√—∫π—°»÷°…“ª√‘≠≠“

µ√’ª√–®”ªï°“√»÷°…“ 2551, Atlantic laboratories Corp.,

Ltd ·≈–§≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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