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∫∑§—¥¬àÕ ºŸâªÉ«¬∑’Ë‰¥â‡°≈◊Õ·°ß¡’§«“¡≈”∫“°„π°“√°‘π °≈ÿà¡ß“π‡¿ —™°√√¡®÷ß„Àâ∫√‘°“√∫√√®ÿ‡°≈◊Õ„ à·§ª´Ÿ≈‡æ◊ËÕ

„ÀâºŸâªÉ«¬°‘π‰¥âßà“¬¢÷Èπ ·μà∑—Èßπ’È‰¡à –¥«°„π°“√∫√√®ÿ∑’≈–·§ª Ÿ́≈¥â«¬¡◊Õ ºŸâªÉ«¬μâÕß‡ ’¬‡«≈“√Õπ“π ·≈–

‡§√◊ËÕß∫√√®ÿ∑’Ë¡’®”Àπà“¬°Á¡’√“§“·æß ®÷ß‰¥â √â“ß‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈∑’Ë¡’√“§“∂Ÿ°¢÷Èπ‡Õß‚¥¬„™âÀ≈—°°“√∑’Ë‰¡à́ —∫´âÕπ

·≈â«ª√–‡¡‘πº≈¥â«¬°“√‡ª√’¬∫‡∑’¬∫º≈°àÕπÀ≈—ß

º≈°“√»÷°…“æ∫«à“‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈¥â«¬¡◊Õ„™â∫√√®ÿ¬“ (‡°≈◊Õ) ≈ß·§ª Ÿ́≈‰¥âßà“¬‚¥¬‡®â“Àπâ“∑’Ëß“π

º≈‘μ¬“®”π«π 11 §π∑ÿ°§πæ÷ßæÕ„®„π°“√„™âß“π ‡§√◊ËÕß™à«¬„Àâ∫√√®ÿ‰¥â‡√Á«°«à“°“√∫√√®ÿ¥â«¬¡◊Õ√âÕ¬≈– 63.41

‚¥¬¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘¢Õß√–¬–‡«≈“ (p 0.000) ‡°≈◊Õ·§ª Ÿ́≈∑’Ë‰¥â¡’πÈ”Àπ—°‡°≈◊Õ 0.78

°√—¡ (13 mEq) ´÷Ëß¡’πÈ”Àπ—°¡“°°«à“‡°≈◊Õ‡¡Á¥ (0.3 °√—¡;5 mEq) 2.6 ‡∑à“ ‚¥¬‡§√◊ËÕß¡’§«“¡πà“‡™◊ËÕ∂◊Õ (‡°≈◊Õ

·§ª´Ÿ≈∑’Ë‰¥â·μà≈–‡¡Á¥¡’πÈ”Àπ—°·μ°μà“ß°—π‡æ’¬ß‡≈Á°πâÕ¬ (§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π 0.023 °√—¡) ·≈–‡°≈◊Õ

·§ª´Ÿ≈·μà≈–‡¡Á¥¡’πÈ”Àπ—°·μ°μà“ß®“°πÈ”Àπ—°‡©≈’Ë¬‰¡à¡“°°«à“ ± 0.050 °√—¡´÷ËßÕ¬Ÿà„π™à«ß¡“μ√∞“π)  “¡“√∂

 √â“ß‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈‰¥â‡Õß‚¥¬¡’μâπ∑ÿπ‡æ’¬ß 250 ∫“∑μàÕ‡§√◊ËÕß¢π“¥ 100 ·§ª´Ÿ≈ Õ¬à“ß‰√°Áμ“¡¬—ß¡’¢âÕ

¥âÕ¬∑’ËμâÕß «¡ª≈Õ°·§ª´Ÿ≈∑’≈–·§ª´Ÿ≈ ‚¥¬ √ÿª “¡“√∂ √â“ß‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ‰¥â‡Õß„π√“§“∑’Ë

∂Ÿ°°«à“∑âÕßμ≈“¥¡“°®“°À≈—°°“√∑’Ë‰¡à´—∫´âÕπ ‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈¥â«¬¡◊Õ∑”„Àâ∫√√®ÿ¬“ (‡°≈◊Õ) ≈ß·§ª´Ÿ≈

‰¥â –¥«°·≈–√«¥‡√Á«¢÷Èπ ™à«¬≈¥√–¬–‡«≈“°“√∑”ß“π·≈–√–¬–‡«≈“√Õ§Õ¬¬“‚¥¬πÈ”Àπ—°¢Õß¬“∑’Ë‰¥âπà“‡™◊ËÕ∂◊Õ

πÕ°®“°π’ÈÕ“®π”‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈‰ªª√–¬ÿ°μå„™â∫√√®ÿ¬“™π‘¥Õ◊Ëπ Ê √«¡∑—Èß ¡ÿπ‰æ√‰¥âÕ’°

§” ”§—≠: ‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈, ‡°≈◊Õ·§ª´Ÿ≈

°“√ª√–¥‘…∞å‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ
·≈–º≈°“√π”‰ª„™â∫√√®ÿ‡°≈◊Õ·§ª Ÿ́≈

™ÿμ‘∏π“  ¿—∑√∑‘«“ππ∑å

∫ÿ≠ àß  «ß…å‡≈‘»

°≈ÿà¡ß“π‡¿ —™°√√¡ ‚√ßæ¬“∫“≈»√’ –‡°…

∫∑π”
ªí®®ÿ∫—π·æ∑¬å¡’°“√ —Ëß„™â‡°≈◊Õ·°ßÀ√◊Õ‚´‡¥’¬¡

§≈Õ‰√¥å (NaCl) „ÀâºŸâªÉ«¬¡“°¢÷Èπ ‡°≈◊Õ·°ß„™â‡æ◊ËÕ

ªÑÕß°—π·≈–√—°…“°“√¢“¥‚´‡¥’¬¡∑’Ë¡’ “‡Àμÿ®“°°“√

‡ ’¬‡Àß◊ËÕ¡“° °“√‰¥â√—∫¬“¢—∫ªí  “«–(1) √«¡∑—Èß„™â„π

ºŸâªÉ«¬∑’Ë¡’¿“«–‚´‡¥’¬¡„π‡≈◊Õ¥μË”‰¡à¡“°∫“ß√“¬(2) ¢π“¥

∑—Ë«‰ª¢Õß‚´‡¥’¬¡§≈Õ‰√¥å∑’Ë„Àâ‚¥¬°“√°‘π§◊Õ 1-2 °√—¡

«—π≈– 3 §√—Èß(3) (À√◊Õª√–¡“≥ 51- 102 mEq ¢Õß

‚´‡¥’¬¡μàÕ«—π ‡∑’¬∫®“°‚´‡¥’¬¡§≈Õ‰√¥å 1 °√—¡¡’‚´‡¥’¬¡

17.1 mEq(4))

√Ÿª·∫∫¢Õß‚´‡¥’¬¡™π‘¥°‘π‡™àπ ‡°≈◊Õ·°ß ‡°≈◊Õ‡¡Á¥

„π à«π¢Õß‡°≈◊Õ‡¡Á¥∑’Ë¡’®”Àπà“¬„πª√–‡∑»‰∑¬¡’¢π“¥
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Capsule filling machine 250 ·§ª´Ÿ≈ √“§“ 35,000 ∫“∑

Cap-M-quick® 50 ·§ª´Ÿ≈ 24.45 ¥Õ≈≈à“√å μâÕß —Ëß´◊ÈÕ®“°μà“ß

ª√–‡∑»

300 ¡°. (5 mEq) ·μà¡’ªí≠À“„π°“√ —Ëß´◊ÈÕ‡π◊ËÕß®“°

®–μâÕß —Ëß´◊ÈÕ®”π«πÀ≈“¬æ—π‡¡Á¥ ·æ∑¬å®÷ß —Ëß„™â

‡°≈◊Õ·°ß‚¥¬√–∫ÿ‡ªìπ™âÕπ™“ (‚¥¬ 1 ™âÕπ™“¡’ NaCl 6

°√—¡‡∑à“°—∫ Na+ 2400 ¡°.(5) À√◊Õ 102 mEq) ºŸâªÉ«¬

μâÕßπ”‡°≈◊Õ·°ß‰ªº ¡πÈ”À√◊Õ§≈ÿ°¢â“« ÷́Ëß§àÕπ¢â“ß

≈”∫“°„π°“√°‘π‡π◊ËÕß®“°‡°≈◊Õ¡’√ ‡§Á¡ °≈ÿà¡ß“π

‡¿ —™°√√¡®÷ßμâÕß°“√À“«‘∏’ ‡æ◊ËÕ™à«¬„ÀâºŸâªÉ«¬°‘π

‡°≈◊Õ·°ß‰¥âßà“¬¢÷Èπ

‚¥¬∑—Ë«‰ª„π°“√º≈‘μ¬“ ºß¬“∑’Ë¡’√ ™“μ‘‰¡à¥’®–π”

‰ª∫√√®ÿ„ à„π·§ª´Ÿ≈‡æ◊ËÕ„Àâ°‘π¬“‰¥âßà“¬¢÷Èπ ´÷Ëß·§ª´Ÿ≈

ª√–°Õ∫¥â«¬μ—« ( à«π∑’Ë¬“«) ·≈–ª≈Õ° ( à«π∑’Ë —Èπ) °“√

∫√√®ÿºß¬“„ à·§ª Ÿ́≈∑”‰¥â‚¥¬·¬°·§ª Ÿ́≈·≈â«π”μ—«

¡“∫√√®ÿºß¬“®“°π—Èππ”ª≈Õ°¡“ «¡ªî¥ ¥—ßπ—Èπ°≈ÿà¡

ß“π‡¿ —™°√√¡®÷ß‰¥â„Àâ∫√‘°“√∫√√®ÿ‡°≈◊Õ·°ß„ à·§ª´Ÿ≈

‰¥â‡ªìπ‡°≈◊Õ·§ª´Ÿ≈ ÷́Ëß∑”„ÀâºŸâªÉ«¬°‘π‡°≈◊Õ·°ß‰¥â‚¥¬

‰¡à√Ÿâ ÷°‡§Á¡ ·μà∑—Èßπ’ÈμâÕß„™â‡«≈“∫√√®ÿ∑’≈–·§ª Ÿ́≈§àÕπ

¢â“ß¡“° (ª√–¡“≥ 1 ™—Ë«‚¡ßμàÕ 100 ·§ª´Ÿ≈) ·≈–‰¡à

 –¥«°„π°“√∫√√®ÿ∑’≈–·§ª´Ÿ≈¥â«¬¡◊Õ °“√„™â‡§√◊ËÕß

∫√√®ÿ·§ª´Ÿ≈®–™à«¬„Àâ –¥«°√«¥‡√Á«¢÷Èπ ‚¥¬À≈—°°“√

∑—Ë«‰ª¢Õß‡§√◊ËÕß§◊Õ ·¬°μ—«·§ª Ÿ́≈„ à≈ß„πÀ≈ÿ¡¢Õß‡§√◊ËÕß

‡∑·≈–‡°≈’Ë¬ºß¬“≈ß∫π∂“¥ ¬“®–≈ß‰ªÕ¬Ÿà„πμ—«∑’ËÕ¬Ÿà„π

À≈ÿ¡ ®“°π—Èπª√–°∫ª≈Õ°‡¢â“°—∫μ—«(6)

‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈∑’Ë¡’®”Àπà“¬„π∑âÕßμ≈“¥‰¥â·°à

·μà∑—Èßπ’È°“√ —Ëß´◊ÈÕ‡§√◊ËÕß∑’Ë¡’®”Àπà“¬„π∑âÕßμ≈“¥

(capsule filling machine) ¡’√“§“·æß À“° “¡“√∂

ª√–¥‘…∞å‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ∑’Ë¡’√“§“∂Ÿ°‰¥â‡Õß

®–™à«¬ª√–À¬—¥§à“„™â®à“¬·≈–‡ªìπ°“√æ÷Ëßæ‘ßμπ‡Õßμ“¡

À≈—°‡»√…∞°‘®æÕ‡æ’¬ß

°“√»÷°…“π’È®÷ßμâÕß°“√ª√–¥‘…∞å ‡§√◊ËÕß∫√√®ÿ

·§ª´Ÿ≈∑’Ë¡’√“§“∂Ÿ°¢÷Èπ‡Õß ‡æ◊ËÕ‡æ‘Ë¡§«“¡ –¥«°„π°“√

º≈‘μ‡°≈◊Õ·§ª´Ÿ≈„Àâ°—∫ºŸâªÉ«¬ ≈¥√–¬–‡«≈“„π°“√

∫√√®ÿ¬“ (‡°≈◊Õ) ≈ß·§ª Ÿ́≈‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√

∫√√®ÿ¥â«¬¡◊Õ´÷Ëß®–™à«¬≈¥√–¬–‡«≈“√Õ§Õ¬¬“¢ÕßºŸâªÉ«¬

‚¥¬º≈‘μ¿—≥±å∑’Ë‰¥â®“°‡§√◊ËÕß (‡°≈◊Õ·§ª´Ÿ≈) μâÕß‰¥â

¡“μ√∞“π

«‘∏’°“√ª√–¥‘…∞å

1.  √â“ß‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈¥â«¬¡◊Õ®“°À≈—°°“√

¢Õß capsule filling machine

Capsule filling machine (√Ÿª∑’Ë 1) ∑’Ë¡’®”Àπà“¬

„π∑âÕßμ≈“¥¡’À≈—°°“√∑”ß“πÀ≈—° Ê §◊Õ

·¬°μ—«·§ª Ÿ́≈„ à≈ß„πÀ≈ÿ¡¢Õß‡§√◊ËÕß ‡∑·≈–

‡°≈’Ë¬ºß¬“ ¬“®–≈ß‰ªÕ¬Ÿà„πμ—«·§ª Ÿ́≈∑’ËÕ¬Ÿà „πÀ≈ÿ¡

®“°π—Èπª√–°∫ª≈Õ°°—∫μ—«·§ª Ÿ́≈‡¢â“¥â«¬°—π π”¡“

¥—¥·ª≈ß √â“ß‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈®“°æ≈“ μ‘°

«— ¥ÿ-Õÿª°√≥å : ·ºàπæ≈“ μ‘°Àπ“ 4 ¡¡. ∑’Ëμ—¥

æ≈“ μ‘°  «à“π °“«Õ–§≈‘≈‘° æŸà°—π ·∑àß ·μπ‡≈ 

ˆÙı
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√Ÿª∑’Ë 1 capsule filling machine „π∑âÕßμ≈“¥

√Ÿª∑’Ë 2 ·§ª´Ÿ≈ª√–°Õ∫¥â«¬ª≈Õ°·≈–μ—«·§ª´Ÿ≈

√Ÿª∑’Ë 3 ‡®“–√Ÿ·ºàπæ≈“ μ‘°

√Ÿª∑’Ë 4 ª√–°Õ∫°≈àÕß√Õß√—∫

1.1 ¢—ÈπμÕπ°“√ √â“ß‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈

1.1.1 μ—¥·ºàπæ≈“ μ‘° π”¡“‡®“–√Ÿ (√Ÿª

∑’Ë 3) ‰¥â‡ªìπ∂“¥ ”À√—∫„ àμ—«·§ª´Ÿ≈ ®“°π—Èπ∑”°√Õ∫

‡æ◊ËÕªÑÕß°—πºß¬“À°®“°∂“¥·≈–∑”¡◊Õ®—∫ ”À√—∫¬°∂“¥

1.1.2 ∑”°≈àÕß√Õß√—∫ (√Ÿª∑’Ë 4) ®“°π—Èπ

‡®“–√Ÿ¥â“π¢â“ß√–¥—∫ª“°¢Õßμ—«·§ª Ÿ́≈·≈–∑’Ë√–¥—∫≈à“ß

Õ’°√–¥—∫ ”À√—∫ Õ¥·∑àß ·μπ‡≈ 

1.1.3  Õ¥·∑àß ‡μπ‡≈ ‰«â„μâ∂“¥„Àâ∂“¥

Õ¬Ÿà√–¥—∫ª“°¢Õßμ—«·§ª Ÿ́≈·≈– Õ¥∑’Ë√–¥—∫≈à“ßÕ’°√–¥—∫

®“°π—Èπ«“ß∂“¥‰«â¥â“π∫π‰¥â‡ªìπ‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈

¥â«¬¡◊Õ (√Ÿª∑’Ë 5) √Ÿª∑’Ë 5 ‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈
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√Ÿª∑’Ë 6 ‡μ√’¬¡‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈„Àâæ√âÕ¡„™âß“π

√Ÿª∑’Ë 7 ·¬°μ—«·§ª Ÿ́≈„ à≈ß„πÀ≈ÿ¡

1.1.4 μ—¥·ºàπæ≈“ μ‘°‡≈Á° ”À√—∫„™â

‡°≈’Ë¬¬“ ®“°π—Èππ”¡“∑¥≈Õß„™âß“π·≈–æ—≤π“

2. ‡°Á∫¢âÕ¡Ÿ≈:

2.1 º≈°“√‡ª√’¬∫‡∑’¬∫°“√∫√√®ÿ¥â«¬¡◊Õ («‘∏’

‡¥‘¡) °—∫°“√„™â‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ

2.1.1 ®”π«πºŸâ„™âß“π‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈

¥â«¬¡◊Õ∑’Ëæ÷ßæÕ„®„π°“√„™âß“π

2.1.2 ‡ª√’¬∫‡∑’¬∫‡«≈“‡©≈’Ë¬„π°“√∫√√®ÿ

‡°≈◊Õ·§ª Ÿ́≈‚¥¬°“√∫√√®ÿ¥â«¬¡◊Õ®”π«π 30 ‡¡Á¥·≈–

°“√„™â‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ®”π«π 30 §√—Èß·≈â«

À“§«“¡·μ°μà“ß∑“ß ∂‘μ‘¢Õß‡«≈“∑’Ë„™â„π°“√∫√√®ÿ 1

·§ª´Ÿ≈®“° 2 «‘∏’‚¥¬„™â ∂‘μ‘ t-test

- À“Õ“¬ÿ¢Õß‡°≈◊Õ·§ª´Ÿ≈∑’Ë‰¥â®“° 2 «‘∏’

2.2 ª√–‡¡‘π§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß‡§√◊ËÕß∫√√®ÿ

·§ª´Ÿ≈¥â«¬¡◊Õ®“°°“√„™âÀ≈“¬ Ê §√—Èß‚¥¬:

2.2.1 À“§«“¡·μ°μà“ß¢ÕßπÈ”Àπ—°‡©≈’Ë¬

¢Õß‡°≈◊Õ·§ª´Ÿ≈∑’Ë ‰¥â·μà≈–§√—Èß ‚¥¬À“πÈ”Àπ—°‡©≈’Ë¬

¢Õß‡°≈◊Õ·§ª´Ÿ≈·μà≈–§√—Èß ®”π«π 30 §√—Èß (30 ∂“¥)

·≈â«π”¡“À“§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π (standard deviation)

√«¡∑—ÈßÀ“§à“‡©≈’Ë¬¢ÕßπÈ”Àπ—°‡°≈◊Õ·§ª´Ÿ≈∑’Ë‰¥â

2.2.2 À“πÈ”Àπ—°¢Õß‡°≈◊Õ·§ª Ÿ́≈·μà≈–

‡¡Á¥ ®”π«π 300 ·§ª´Ÿ≈®“°°“√ ÿà¡‡°≈◊Õ·§ª´Ÿ≈∑’Ë‰¥â

®“°°“√„™â‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈¥â«¬¡◊Õ∂“¥≈– 10 ‡¡Á¥

®”π«π 30 ∂“¥ ®“°π—ÈπÀ“«à“·μà≈–‡¡Á¥·μ°μà“ß®“°

πÈ”Àπ—°‡©≈’Ë¬°’Ë°√—¡·≈–Õ¬Ÿà„π™à«ß√–À«à“ß√âÕ¬≈– 100 ±

10 ¢ÕßπÈ”Àπ—°‡©≈’Ë¬(7) μ“¡¢âÕ°”Àπ¥¡“μ√∞“π¢Õß

πÈ”Àπ—° “√Õ“À“√·§ª Ÿ́≈À√◊Õ‰¡à

2.3 À“πÈ”Àπ—°¢Õß‡°≈◊Õ„π‡°≈◊Õ·§ª´Ÿ≈‡ª√’¬∫-

‡∑’¬∫°—∫‡°≈◊Õ‡¡Á¥∑’Ë¡’®”Àπà“¬„π∑âÕßμ≈“¥

2.4 §«“¡æ÷ßæÕ„®„π‡°≈◊Õ·§ª Ÿ́≈¢ÕßÕ“¬ÿ√-

·æ∑¬å∑’Ë —Ëß„™â

2.5 μâπ∑ÿπ∑’Ë„™â„π°“√º≈‘μ‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈

¥â«¬¡◊Õ

º≈°“√»÷°…“
1. °“√∑¥ Õ∫ ‘Ëßª√–¥‘…∞å

°“√„™âß“π:

1. ∑”§«“¡ –Õ“¥‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ

‚¥¬„™âºâ“°äÕ´™ÿ∫ 70% alcohol ‡™Á¥„Àâ∑—Ë« ·≈â«√Õ„Àâ·Àâß

2. ‡μ√’¬¡‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈¥â«¬¡◊Õ„Àâæ√âÕ¡

„™âß“π (‚¥¬ Õ¥·∑àß ·μπ‡≈ ·≈â««“ß∂“¥‰«â¥â“π∫π)

(√Ÿª∑’Ë 6)  «¡∂ÿß¡◊Õ

3. ·¬°μ—«°—∫ª≈Õ°·≈â«π”μ—«·§ª´Ÿ≈„ à≈ß„π

À≈ÿ¡ (√Ÿª∑’Ë 7)

4. ‡∑¬“≈ß∫π∂“¥·≈â«‡°≈’Ë¬≈ßμ—«·§ª´Ÿ≈ (√Ÿª

∑’Ë 8) Õ—¥¬“

5. ¥÷ß·∑àß ·μπ‡≈ ∑’Ë√–¥—∫∫πÕÕ° (√Ÿª∑’Ë 9) ®–
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√Ÿª∑’Ë 8 ‡°≈’Ë¬¬“≈ßμ—«·§ª´Ÿ≈

√Ÿª∑’Ë 9 ¥÷ß·∑àß ·μπ‡≈ ∑’Ë√–¥—∫∫πÕÕ°

√Ÿª∑’Ë 10 ª“°μ—«·§ª´Ÿ≈‚º≈à “¡“√∂π”ª≈Õ°·§ª´Ÿ≈¡“ «¡ªî¥‰¥â

√Ÿª∑’Ë 11 ¥÷ß·∑àπ ·μπ‡≈ ∑’Ë√–¥—∫≈à“ßÕÕ°

√Ÿª∑’Ë 12 μ—«·§ª´Ÿ≈‚º≈à„ÀâÀ¬‘∫ÕÕ°¡“‰¥âßà“¬

√Ÿª∑’Ë 13 ‡°≈◊Õ·§ª´Ÿ≈



°“√ª√–¥‘…∞å‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ·≈–º≈°“√π”‰ª„™â∫√√®ÿ‡°≈◊Õ·§ª´Ÿ≈

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ Úııı ªï∑’Ë ÚÒ  ©∫—∫∑’Ë Û

∑”„Àâ∂“¥μË”≈ßμ—«·§ª Ÿ́≈‚º≈à¢÷Èπ “¡“√∂ «¡ª≈Õ°

‡¢â“‰ª‰¥â (√Ÿª∑’Ë 10)

6. ¥÷ß·∑àß ·μπ‡≈ ∑’Ë√–¥—∫≈à“ßÕÕ° (√Ÿª∑’Ë 11)

·§ª´Ÿ≈®–‚º≈àÕÕ°¡“„ÀâÀ¬‘∫ÕÕ°¡“‰¥âßà“¬ (√Ÿª∑’Ë 12)

‰¥â‡°≈◊Õ·§ª Ÿ́≈ (√Ÿª∑’Ë 13)

°“√æ—≤π“: ‡¥‘¡¢π“¥ 30 ·§ª´Ÿ≈·≈– Õ¥·∑àß

 ·μπ‡≈ √–¥—∫‡¥’¬«μâÕß¬°∂“¥ÕÕ°¡“«“ß∑’Ë ‚μä–‡æ◊ËÕ

„Àâ·§ª´Ÿ≈‚º≈àÀ¬‘∫ÕÕ°¡“‰¥âßà“¬æ—≤π“‡ªìπ¢π“¥ 100

·§ª Ÿ́≈·≈– Õ¥·∑àß ·μπ‡≈ ‡æ‘Ë¡Õ’°√–¥—∫∑”„Àâ ‰¡à

μâÕß¬°∂“¥ÕÕ°¡“

2. º≈°“√‡°Á∫¢âÕ¡Ÿ≈

2.1 º≈°“√‡ª√’¬∫‡∑’¬∫°“√∫√√®ÿ¥â«¬¡◊Õ («‘∏’

‡¥‘¡) °—∫°“√„™â‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ

2.1.1 ‡§√◊ËÕß„™âß“π‰¥âßà“¬‚¥¬ºŸâ „™âß“π

(‡®â“Àπâ“∑’Ëß“πº≈‘μ¬“®”π«π 11 §π) ∑ÿ°§π¡’§«“¡æ÷ß

æÕ„®„π°“√„™âß“π·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√„™â¡◊Õ

∫√√®ÿ∑’≈–·§ª Ÿ́≈∑ÿ°§π‡ÀÁπ«à“∑”ß“π‰¥â –¥«°¢÷Èπ

Õ¬à“ß¡“° πÕ°®“°π’È¡’ºŸâ´◊ÈÕ‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ

‰ª„™âß“π·≈â«®”π«π 3 √“¬ ·®âß«à“„™âß“π‰¥â¥’

2.1.2 ‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈¥â«¬¡◊Õ “¡“√∂

≈¥√–¬–‡«≈“°“√∑”ß“π ‚¥¬∑”ß“π‰¥â‡√Á«¢÷Èπ°«à“°“√

∫√√®ÿ¥â«¬¡◊ÕÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p=0.000) (μ“√“ß

∑’Ë 1)

°“√„™â‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈¥â«¬¡◊Õ∑”„Àâ∫√√®ÿ‡°≈◊Õ

„ à·§ª´Ÿ≈‰¥â‡√Á«¢÷Èπ 21.16 «‘π“∑’μàÕ·§ª´Ÿ≈À√◊Õ§‘¥

‡ªìπ√âÕ¬≈– 63.41

‚¥¬Õ“¬ÿ¢Õß‡°≈◊Õ·§ª Ÿ́≈∑’Ë ‰¥â®“°°“√∫√√®ÿ∑’≈–

·§ª´Ÿ≈¥â«¬¡◊Õ·≈–°“√„™â‡§√◊ËÕß∫√√®ÿ¥â«¬¡◊Õ¡’Õ“¬ÿ 1

‡¥◊Õπ·≈–¡“°°«à“ 2 ‡¥◊Õπ μ“¡≈”¥—∫

2.2 ª√–‡¡‘π§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß°“√„™â‡§√◊ËÕß

∫√√®ÿ·§ª Ÿ́≈¥â«¬¡◊ÕÀ≈“¬ Ê §√—Èß:

2.2.1 πÈ”Àπ—°‡©≈’Ë¬¢Õß‡°≈◊Õ·§ª´Ÿ≈∑’Ë‰¥â

·μà≈–§√—Èß®“°°“√„™â‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ ®”π«π

30 §√—Èß (30 ∂“¥) ¡’§«“¡·μ°μà“ß°—π‡æ’¬ß‡≈Á°πâÕ¬

‚¥¬¡’§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π (standard deviation) ‡∑à“°—∫

0.011 °√—¡ (μ“√“ß∑’Ë 2) ·≈–‰¥âπÈ”Àπ—°‡©≈’Ë¬¢Õß‡°≈◊Õ

·§ª Ÿ́≈‡∑à“°—∫ 0.880 °√—¡

2.2.2 πÈ”Àπ—°¢Õß‡°≈◊Õ·§ª´Ÿ≈·μà≈–‡¡Á¥

®”π«π 300 ·§ª´Ÿ≈ (®“°°“√ ÿà¡∂“¥≈– 10 ‡¡Á¥®”π«π

30 ∂“¥) ¡’πÈ”Àπ—°·μ°μà“ß®“°πÈ”Àπ—°‡©≈’Ë¬‰¡à¡“°°«à“

±0.050 °√—¡´÷ËßÕ¬Ÿà„π™à«ß∑’Ë¡“μ√∞“π°”Àπ¥ 9 (¢âÕ

°”Àπ¥¢ÕßπÈ”Àπ—° “√Õ“À“√·§ª´Ÿ≈μâÕßÕ¬Ÿà„π™à«ß

μ“√“ß∑’Ë 1 ‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“∫√√®ÿμàÕ·§ª´Ÿ≈‚¥¬∫√√®ÿ∑’≈–·§ª´Ÿ≈¥â«¬¡◊Õ·≈–°“√„™â‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ

√–¬–‡«≈“‡©≈’Ë¬„π°“√∫√√®ÿ 1 ·§ª Ÿ́≈ 95% CI

«‘∏’ p- value
(«‘π“∑’) Lower upper

°“√∫√√®ÿ¥â«¬¡◊Õ (n = 300 ·§ª Ÿ́≈) 33.37
0.000 19.82 22.50

„™â‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ (n = 300 ·§ª Ÿ́≈) 12.21

μ“√“ß∑’Ë 2 §«“¡·μ°μà“ß¢ÕßπÈ”Àπ—°‡©≈’Ë¬¢Õß‡°≈◊Õ·§ª´Ÿ≈·μà≈–§√—Èß

πÈ”Àπ—°‡©≈’Ë¬¢Õß‡°≈◊Õ·§ª´Ÿ≈ (°√—¡)
æ‘ —¬ SD

§«“¡·μ°μà“ß Ÿß ÿ¥ ®“°®”π«π 30 §√—Èß

0.860 - 0.905 0.045 0.880 0.011

À¡“¬‡Àμÿ: „™â·§ª´Ÿ≈„ ‡∫Õ√å 0 ¡’πÈ”Àπ—°‡©≈’Ë¬¢Õß·§ª Ÿ́≈‡ª≈à“ 0.099 °√—¡
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√âÕ¬≈– 100 ¢ÕßπÈ”Àπ—°‡©≈’Ë¬ ‚¥¬πÈ”Àπ—°‡©≈’Ë¬¢Õß

‡°≈◊Õ·§ª Ÿ́≈‡∑à“°—∫ 0.880 °√—¡¥—ßπ—ÈπμâÕßÕ¬Ÿà„π™à«ß ±

0.088 °√—¡) ·μà≈–·§ª´Ÿ≈¡’πÈ”Àπ—°·μ°μà“ß°—π‰¡à¡“°

‚¥¬¡’§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π ‡∑à“°—∫ 0.023 °√—¡

2.3 ‡°≈◊Õ„π‡°≈◊Õ·§ª´Ÿ≈¡’πÈ”Àπ—° 0.78 °√—¡

(13 mEq) (®“°πÈ”Àπ—°‡©≈’Ë¬¢Õß‡°≈◊Õ·§ª´Ÿ≈∑’Ë‰¥â®“°

‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈‡∑à“°—∫ 0.880 °√—¡ (μ“√“ß∑’Ë 2) ·≈–

·§ª´Ÿ≈„ ‡∫Õ√å 0 ¡’πÈ”Àπ—°‡©≈’Ë¬ 0.099 °√—¡) ´÷Ëß

‡°≈◊Õ„π‡°≈◊Õ·§ª´Ÿ≈¡’πÈ”Àπ—°¡“°°«à“‡°≈◊Õ‡¡Á¥ (0.3

°√—¡; 5 mEq) ∂÷ß 2.6 ‡∑à“

2.4 Õ“¬ÿ√·æ∑¬å∑’Ë —Ëß„™â®”π«π 5 §π μà“ß

æ÷ßæÕ„®„π‡°≈◊Õ·§ª Ÿ́≈

 πÕ°®“°π’Èªí®®ÿ∫—π¡’°“√ —Ëß„™â‡°≈◊Õ·§ª Ÿ́≈ª√–¡“≥

‡¥◊Õπ≈– 800 ·§ª´Ÿ≈ ‚¥¬‚√ßæ¬“∫“≈™ÿ¡™π¢Õ´◊ÈÕÕ’°

ª√–¡“≥‡¥◊Õπ≈– 800 ·§ª Ÿ́≈·≈–¡’·π«‚πâ¡®–‡æ‘Ë¡

¢÷Èπ‡√◊ËÕ¬ Ê ®–‡ÀÁπ«à“¬—ß¡’§«“¡μâÕß°“√‡°≈◊Õ·§ª´Ÿ≈

§àÕπ¢â“ß¡“°∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°°“√∫√‘À“√¬“∑’Ëßà“¬

¢÷ÈπºŸâªÉ«¬‰¡àμâÕß°‘π‡°≈◊Õ·°ß √Ÿâ√ ‡§Á¡·≈–¢âÕ®”°—¥¢Õß

®”π«π√“¬°“√¬“„π‚√ßæ¬“∫“≈

2.5  “¡“√∂ √â“ß‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈‰¥â‡Õß„π

√“§“ 250 ∫“∑ ÷́Ëß∂Ÿ°°«à“´◊ÈÕ®“°∑âÕßμ≈“¥¡“° ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫‡§√◊ËÕß∑’Ë®”Àπ“¬„π∑âÕßμ≈“¥ (113

·§ª´Ÿ≈) ·≈– 35,000 ∫“∑ (250 ·§ª´Ÿ≈)

«‘®“√≥å

‡°’Ë¬«°—∫‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈¥â«¬¡◊Õ

‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ √â“ß®“°À≈—°°“√∑’Ë‰¡à

´—∫´âÕπ „™âß“π‰¥âßà“¬ ™à«¬„Àâ∫√√®ÿ‰¥â‡√Á«¢÷Èπ°«à“°“√

∫√√®ÿ¥â«¬¡◊ÕÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p 0.000) ‡§√◊ËÕß

¡’§«“¡πà“‡™◊ËÕ∂◊Õ (‡°≈◊Õ·§ª´Ÿ≈∑’Ë‰¥â·μà≈–‡¡Á¥¡’πÈ”Àπ—°

·μ°μà“ß°—π‡æ’¬ß‡≈Á°πâÕ¬ (SD 0.023 °√—¡) ·≈–πÈ”-

Àπ—°‡°≈◊Õ·§ª´Ÿ≈·μà≈–‡¡Á¥·μ°μà“ß®“°πÈ”Àπ—°‡©≈’Ë¬

‡æ’¬ß ± 0.050 °√—¡´÷ËßÕ¬Ÿà„π™à«ß¡“μ√∞“π) ‚¥¬„™â

μâπ∑ÿπ°“√ √â“ß‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ¢π“¥ 100

·§ª Ÿ́≈‡æ’¬ß 250 ∫“∑ πÕ°®“°π’ÈÕ“¬ÿ¢Õß‡°≈◊Õ

·§ª´Ÿ≈∑’Ë ‰¥â¡’Õ“¬ÿπ“π°«à“∑’Ë ‰¥â®“°°“√∫√√®ÿ¥â«¬¡◊Õ

‡π◊ËÕß®“°¡’‚Õ°“  —¡º— §«“¡™◊Èπ®“°¡◊Õ‰¥âπâÕ¬°«à“ ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈¥â«¬¡◊Õ°—∫‡§√◊ËÕß Cap-

M-quick® ´÷ËßμâÕß —Ëß´◊ÈÕ®“°μà“ßª√–‡∑» ‡§√◊ËÕß∫√√®ÿ

·§ª Ÿ́≈¥â«¬¡◊Õ∫√√®ÿ‰¥â®”π«π‡¡Á¥¡“°°«à“ 2 ‡∑à“‚¥¬¡’

√“§“∂Ÿ°°«à“ 6 ‡∑à“‡¡◊ËÕ‡∑’¬∫μ“¡®”π«π‡¡Á¥ ‚¥¬§π

‰∑¬ “¡“√∂º≈‘μ‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ‰¥â‡Õß °“√

∑’Ë‡§√◊ËÕß Cap-M-quick® ¡’„Àâ‡≈◊Õ°μ“¡¢π“¥·§ª´Ÿ≈

®÷ß§«√æ—≤π“‡§√◊ËÕß∫√√®ÿ·§ª´Ÿ≈¥â«¬¡◊Õ„Àâ¡’∂“¥‡æ‘Ë¡

 ”À√—∫„™â‡ª≈’Ë¬πμ“¡¢π“¥·§ª´Ÿ≈ ´÷Ëß®–∑”„Àâ ‰¡àμâÕß

´◊ÈÕ®”π«πÀ≈“¬‡§√◊ËÕßμ“¡¢π“¥·§ª Ÿ́≈‡À¡◊Õπ‡§√◊ËÕß

Cap-M-quick®

Õ¬à“ß‰√°Á¥’‡§√◊ËÕß∫√√®ÿ·§ª Ÿ́≈¥â«¬¡◊Õ¬—ß¡’¢âÕ¥âÕ¬

∑’ËμâÕß «¡ª≈Õ°·§ª´Ÿ≈‡Õß∑’≈–·§ª´Ÿ≈ ‡§√◊ËÕß∑’Ë∫√√®ÿ

·§ª´Ÿ≈‰¥â¡“°°«à“ 200 ·§ª´Ÿ≈®–¡’¢π“¥„À≠à„™âß“π

‰¡à –¥«° °”≈—ß°“√º≈‘μ®÷ß‡À¡“–°—∫Àπà«¬ß“π∑’Ëº≈‘μ

®”π«π‰¡à¡“° §«“¡§ß∑π¢Õß‡§√◊ËÕßÕ“® ¡“°°«à“ 5 ªï

πÕ°®“°π—Èπ¢âÕ·μ°μà“ß®“°‡§√◊ËÕß√“§“ 1,500 ∫“∑ §◊Õ

‰¡à¡’ ª√‘ß  “¡“√∂∑”§«“¡ –Õ“¥‰¥âßà“¬°«à“·≈–‰¡à

¢÷Èπ π‘¡ ‡π◊ËÕß®“° √â“ß®“°æ≈“ μ‘°·μà∑—Èßπ’È‡π◊ËÕß®“°

√“§“μâπ∑ÿπ¢Õß‡§√◊ËÕß¡’√“§“‡æ’¬ß 250 ∫“∑ °“√ √â“ß

‡§√◊ËÕß„À¡à‡¡◊ËÕÀ¡¥Õ“¬ÿ„™âß“π·≈â«¬—ß¡’§«“¡§ÿâ¡§à“

πÕ°®“°π’È‡§√◊ËÕß √â“ß¥â«¬¡◊Õ πÈ”Àπ—°¢Õß¬“·§ª Ÿ́≈∑’Ë

‰¥â®“°·μà≈–‡§√◊ËÕß®÷ßÕ“®·μ°μà“ß°—π °“√ √â“ß‡§√◊ËÕß

„À¡à®÷ßμâÕß∑¥≈ÕßÀ“πÈ”Àπ—°¢Õß¬“·§ª Ÿ́≈„À¡à∑’Ë‰¥â (cali-

brate) °àÕππ”‰ª„™âß“π®√‘ß ·≈–§«√¡’°“√æ—≤π“√Ÿª

·∫∫„Àâ «¬ß“¡¬‘Ëß¢÷Èπ‡æ◊ËÕ°“√º≈‘μ ”À√—∫®”Àπà“¬

‡°’Ë¬«°—∫°“√‡°Á∫¢âÕ¡Ÿ≈

°“√‡°Á∫¢âÕ¡Ÿ≈§«“¡æ÷ßæÕ„®¬—ß‡ªìπ°“√‡°Á∫¢âÕ¡Ÿ≈

‡®â“Àπâ“∑’Ë„πÀπà«¬ß“π ´÷Ëß§«√»÷°…“®”π«π¡“°¢÷Èπ‚¥¬

„™â∫ÿ§§≈¿“¬πÕ° §«√μ√«® Õ∫§«“¡πà“‡™◊ËÕ∂◊Õ¢ÕßπÈ”-

Àπ—°‡°≈◊Õ·§ª´Ÿ≈‡√◊ËÕ¬ Ê ‡æ◊ËÕ§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß
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Abstract The Invention and Outcome of Manual Capsule Filling Machine
Chutithana Phatharathiwanon, Boonsong Wonglert
Department of Pharmacy, Sisaket Hospital
Journal of Health Science 2012; 21:644-52.

Extrable salt consumption as prescribed can disturb oral sensory perception.  As such, it can be
minimized by packing it in capsule.  Without expensive commercially-available equipment, the
process proved time consuming. Therefore the inventors attempted to create manually operated
capsule filling machine and evaluated its outcome.

The results showed that, the manual capsule filling machine was easy to use. All staffers (11
persons) were satisfied with significantly less time consuming of about 63.41 percent per capsule
(p  0.000).  The average weight of salt in 300 salt capsules was 0.78 g. (13 mEq) and 2.6 times of the
weight of a  salt tablet sold in the market (0.3 g.,5 mEq).  The machine was reliabl (salt capsules with
weight difference from average weight were within the acceptable range of ± 0.050 g.and SD 0.023
g.).   The machines was affordable at only 250 baht each. The limitations of the machine was to cap
the capsule individually.

In conclusion, The manual capsule filling machine could be made, under the normal set-up of
any general hospital, and reasonably cheap.  It was easy to use and reduced working hours. The
weight of the salt capsules were within a reliable range.  It also could be used for drugs and herbs.

Key words: manual capsule filling machine, salt capsule
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