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°“√»÷°…“§ÿ≥¿“æ¬“µâ“π√’‚∑√‰«√—  „πª√–‡∑»‰∑¬ : ¬“·§ª´Ÿ≈ Zidovudine

¬“·§ª´Ÿ≈ Stavudine ·≈–¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/ Nevirapine/ Stavudine

Quality study of Antiretroviral Drugs in Thailand: Zidovudine Capsules,

Stavudine Capsules and Lamivudine/ Nevirapine/ Stavudine Tablets.

∞‘«√√≥¿√≥å ¢«—≠°‘®ª√–≥‘∏‘
 *

 ®‘√“πÿ™ ·®à¡∑«’°ÿ≈
 *

* ”π—°¬“·≈–«—µ∂ÿ‡ æµ‘¥ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å

Abstract This study aims to determine the quality of antiretroviral (ARV) drugs which are the first choices for

treatment of HIV infected and widely used in hospitals. Zidovudine capsules, stavudine capsules and lamivudine/

nevirapine/stavudine tablets were randomly selected to analyze in the drug quality assurance program. In the

fiscal year 2015, the Bureau of Drug and Narcotic surveyed the quality of zidovudine capsules 18 samples, 4

registration numbers from 2 manufacturers. The samples were evaluated for assay, weight variation, dissolution

and organic impurities tests. Moreover in the fiscal year 2017, 14 batches produced by the same manufacturer

of stavudine capsules were assessed various physicochemical properties including assay, weight variation,

content uniformity, dissolution, organic impurities, water content and specific rotation tests. Besides 11 batches

of the fix-dose combination tablets of lamivudine, nevirapine and stavudine from the same manufacturer were

also performed the tests of assay, content uniformity, dissolution and organic impurities. All of these generic

drugs were produced by Thai pharmaceutical manufacturers. The test methods according to United States

Pharmacopeia 37 (USP 37), USP 39 and the manufacturers in-house method, respectively were verified prior to

sample analysis. The results showed that all samples met all the requirements. It can be concluded that these 3

ARV drugs have good quality. The analytical results were published on the Green Book to facilitate the hospitals

in the drug procurement system on drug selection process price performance criteria.

Key words : Zidovudine capsules, Stavudine capsules, Lamivudine/ Nevirapine/ Stavudine tablets, antiretroviral

drugs
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∫∑§—¥¬àÕ °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§ÿ≥¿“æ¬“µâ“π√’‚∑√‰«√— ∑’Ë¡’°“√„™â¡“°„π‚√ßæ¬“∫“≈ ·≈–‡ªìπ¬“

≈”¥—∫·√°∑’Ë∂Ÿ°„™â„π°“√√—°…“ºŸâµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ §◊Õ¬“·§ª´Ÿ≈ Zidovudine ¬“·§ª´Ÿ≈ Stavudine ·≈–¬“‡¡Á¥ Ÿµ√º ¡

Lamivudine/Nevirapine/Stavudine µ“¡‚§√ß°“√ √â“ßÀ≈—°ª√–°—π§ÿ≥¿“æ¬“ ‚¥¬„πªïß∫ª√–¡“≥ 2558  ”π—°¬“

·≈–«—µ∂ÿ‡ æµ‘¥‰¥â ”√«®§ÿ≥¿“æ¬“·§ª Ÿ́≈ Zidovudine ®”π«π 18 µ—«Õ¬à“ß ®“°ºŸâº≈‘µ 2 √“¬ ®”π«π 4 ∑–‡∫’¬πµ”√—∫¬“

„πÀ—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ §«“¡·µ°µà“ß®“°πÈ”Àπ—°‡©≈’Ë¬¢Õßµ—«¬“ °“√≈–≈“¬¢Õßµ—«¬“·≈– Organic impurities

·≈–„πªïß∫ª√–¡“≥ 2560 ‰¥â»÷°…“§ÿ≥¿“æ¬“·§ª Ÿ́≈ Stavudine ®”π«π 14 µ—«Õ¬à“ß®“°ºŸâº≈‘µ 1 √“¬ ®”π«π 1 ∑–‡∫’¬π

µ”√—∫¬“ „πÀ—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ §«“¡·µ°µà“ß®“°πÈ”Àπ—°‡©≈’Ë¬¢Õßµ—«¬“ §«“¡ ¡Ë”‡ ¡Õ¢Õßµ—«¬“ °“√≈–≈“¬¢Õß

µ—«¬“ Organic impurities ª√‘¡“≥πÈ”·≈– Specific rotation ·≈–»÷°…“§ÿ≥¿“æ¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/Nevirapine/

Stavudine ®”π«π 11 µ—«Õ¬à“ß®“°ºŸâº≈‘µ 1 √“¬ ®”π«π 1 ∑–‡∫’¬πµ”√—∫¬“ „πÀ—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ §«“¡ ¡Ë”‡ ¡Õ

¢Õßµ—«¬“ °“√≈–≈“¬¢Õßµ—«¬“ ·≈– Organic impurities ‚¥¬‡ªìπ¬“∑’Ëº≈‘µ„πª√–‡∑»∑—ÈßÀ¡¥ „™â«‘∏’∑¥ Õ∫µ“¡µ”√“

ø“√å¡“‚§‡ªï¬¢Õß À√—∞Õ‡¡√‘°“‡≈à¡∑’Ë 37 (USP 37) ‡≈à¡∑’Ë 39 (USP 39) ·≈–«‘∏’¢Õß∑“ß∫√‘…—∑ºŸâº≈‘µµ“¡≈”¥—∫ ´÷Ëßºà“π

°“√∑«π Õ∫§«“¡„™â‰¥â¢Õß«‘∏’·≈â« æ∫«à“∑ÿ°µ—«Õ¬à“ßºà“π‡°≥±å¡“µ√∞“π„π∑ÿ°À—«¢âÕ∑¥ Õ∫ · ¥ß„Àâ‡ÀÁπ«à“¬“µâ“π‰«√— 

∑—Èß 3 µ—«¡’§ÿ≥¿“æ¥’ ¢âÕ¡Ÿ≈º≈«‘‡§√“–Àå‰¥âπ”¡“‡º¬·æ√à„πÀπ—ß ◊Õº≈‘µ¿—≥±å¬“§ÿ≥¿“æ·≈–ºŸâº≈‘µ (Green Book) ‡æ◊ËÕ

Õ”π«¬§«“¡ –¥«°„Àâ‚√ßæ¬“∫“≈„™â‡ªìπ¢âÕ¡Ÿ≈Õâ“ßÕ‘ß°“√®—¥´◊ÈÕ¬“µ“¡À≈—°‡°≥±å§à“ª√– ‘∑∏‘¿“æµàÕ√“§“ (Price

performance) ‡æ◊ËÕ§—¥‡≈◊Õ°¬“§ÿ≥¿“æ„π√“§“∑’Ë‡À¡“– ¡

∫∑π”

‚√§µ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ (Human Immunodeficiency Virus†; HIV) ‡ªìπ‚√§µ‘¥‡™◊ÈÕ‡√◊ÈÕ√—ß∑’Ë¬—ß‰¡à¡’«‘∏’°“√√—°…“„ÀâÀ“¬¢“¥

ºŸâµ‘¥‡™◊ÈÕµâÕß‰¥â√—∫¬“µâ“π‰«√—  (Antiretroviral Drug : ARV) Õ¬à“ß ¡Ë”‡ ¡Õ‰ªµ≈Õ¥™’«‘µ†‡æ◊ËÕ§«∫§ÿ¡√–¥—∫‰«√— „π

√à“ß°“¬„ÀâÕ¬Ÿà„π√–¥—∫µË” ´÷Ëß®–∑”„ÀâºŸâªÉ«¬¡’¿Ÿ¡‘µâ“π∑“π Ÿß¢÷Èπ·≈–ºŸâªÉ«¬¡’§ÿ≥¿“æ™’«‘µ∑’Ë¥’¢÷Èπ ªí®®ÿ∫—π¬“µâ“π‰«√— ‡Õ™‰Õ

«’¡’„™â„πª√–‡∑»‰∑¬¡’Õ¬Ÿà 6 °≈ÿà¡§◊Õ Nucleoside Reverse Transcriptase Inhibitors (NRTI), Non-Nucleoside Reverse

Transcriptase Inhibitors (NNRTI), Protease Inhibitors (PI), Integrase Inhibitor (II), Boosters ·≈– Chemokine co-

receptor-5 antagonist (CCR5 antagonist) °“√√—°…“∑’Ë¬Õ¡√—∫°—π∑—Ë«‚≈°§◊Õ°“√„™â¬“Õ¬à“ßπâÕ¬ 3 ™π‘¥√à«¡°—π (Triple therapy)

‡æ◊ËÕ„Àâ°“√√—°…“¡’ª√– ‘∑∏‘¿“æµàÕ‡π◊ËÕß‡ªìπ‡«≈“π“π„π°“√ªÑÕß°—π·≈–≈¥‚Õ°“ ‡°‘¥‡™◊ÈÕ¥◊ÈÕ¬“‰¥â ‡√’¬°°“√√—°…“√Ÿª·∫∫π’È«à“

Highly Active Antiretroviral Therapy (HAART)(1-2) ‚¥¬ WHO guideline 2003 ·≈–·π«∑“ß°“√¥Ÿ·≈√—°…“ºŸâµ‘¥‡™◊ÈÕ

‡Õ™‰Õ«’·≈–ºŸâªÉ«¬‡Õ¥ å¢Õßª√–‡∑»‰∑¬ªï æ.». 2549/2550(3-4) ‰¥â·π–π” Ÿµ√¬“∑’Ë‡≈◊Õ°„™â‡ªìπÕ—π¥—∫·√° ”À√—∫ºŸâªÉ«¬

∑’Ë‰¡à‡§¬‰¥â√—∫¬“µâ“π‰«√— ¡“°àÕπ§◊Õ¬“°≈ÿà¡ NRTI 2 µ—«√à«¡°—∫¬“°≈ÿà¡ NNRTI 1 µ—« ´÷Ëß¬“°≈ÿà¡ NRTI 2 µ—«π—Èπ

§◊Õ Zidovudine À√◊Õ Stavudine √à«¡°—∫ Lamivudine ·≈–‡≈◊Õ°„™â√à«¡°—∫¬“„π°≈ÿà¡ NNRTI Õ’° 1 µ—« ´÷Ëß°Á§◊Õ

Nevirapine À√◊Õ Efavirenz

Zidovudine ‡ªìπ¬“µâ“π√’‚∑√‰«√— °≈ÿà¡ NRTI ‡ªìπ¬“µ—«·√°∑’Ëπ”¡“„™â„π°“√√—°…“ºŸâµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ Zidovudine

®–∂Ÿ°‡ª≈’Ë¬π‡ªìπ Zidovudine Triphosphate ÷́Ëß‡ªìπ√Ÿª∑’ËÕÕ°ƒ∑∏‘Ï‚¥¬‡Õπ‰´¡å Kinase „π‡´≈≈å ‚¥¬‰ªÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß

°“√∑”ß“π¢Õß‡Õπ‰´¡å Reverse transcriptase ÷́Ëß¡’Àπâ“∑’Ë —ß‡§√“–Àå¥’‡ÕÁπ‡Õ¢Õß‰«√—   àßº≈„Àâ‰«√— ‰¡à “¡“√∂‡®√‘≠

‡µ‘∫‚µ·≈–‡æ‘Ë¡®”π«π‰¥â ¬“π’È∂Ÿ°¥Ÿ¥´÷¡‰¥â¥’®“°∑“ß‡¥‘πÕ“À“√ ¡’§à“ Bioavailability 50-75% √–¬–‡«≈“∑’Ë„Àâ√–¥—∫¬“

 Ÿß ÿ¥„π‡≈◊Õ¥ª√–¡“≥ 15-45 π“∑’ ∂Ÿ°¥Ÿ¥´÷¡‰¥â¥’¢≥–‰¡à¡’Õ“À“√ ∂â“√—∫ª√–∑“πæ√âÕ¡Õ“À“√‰¢¡—π Ÿß®–∑”„Àâ°“√¥Ÿ¥´÷¡

≈¥≈ß ¡’§à“§√÷Ëß™’«‘µ (Half life) „π√à“ß°“¬ —Èπ ®÷ß®”‡ªìπµâÕß√—∫ª√–∑“π¬“«—π≈– 2 §√—Èß Àà“ß°—π∑ÿ° 12 ™—Ë«‚¡ß ∂Ÿ°

‡ª≈’Ë¬π·ª≈ß∑’Ëµ—∫·≈–¢—∫ÕÕ°∑“ßªí  “«–„π√Ÿª Glucoronide conjugate §ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß Zidovudine §◊Õ
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‡ªìπº≈÷° ’¢“« ≈–≈“¬„ππÈ”‰¥âπâÕ¬ (20 mg/ml), ≈–≈“¬„π Alcohol ·≈– DMSO ‰¥â¥’ ¡’§à“ pKa 9.68 ¡’®ÿ¥‡¥◊Õ¥∑’Ë

124 °C ·≈–¡’ Ÿµ√‚§√ß √â“ß¥—ß¿“æ∑’Ë 1(5-7)

¿“æ∑’Ë 1   Ÿµ√‚§√ß √â“ß¢Õß Zidovudine

¿“æ∑’Ë 2   Ÿµ√‚§√ß √â“ß¢Õß Stavudine

Stavudine ‡ªìπ¬“µâ“π√’‚∑√‰«√— °≈ÿà¡ NRTI ∑’Ëπ”¡“„™â‡ªìπ Ÿµ√æ◊Èπ∞“π„π°“√√—°…“ºŸâµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’‡™àπ°—π

Stavudine ∂Ÿ°‡ª≈’Ë¬π‡ªìπ Stavudine Triphosphate ‚¥¬‡Õπ‰´¡å Kinase ·≈–ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√‡°‘¥ replication À√◊Õ

‡æ‘Ë¡®”π«π‡´≈≈å¢Õß‡™◊ÈÕ√’‚∑√‰«√—  ¬“π’È¡’§à“ Oral Bioavailability ¡“°°«à“ 85% √–¬–‡«≈“∑’Ë„Àâ√–¥∫¬“ Ÿß ÿ¥„π‡≈◊Õ¥

ª√–¡“≥ 1 ™—Ë«‚¡ß ¬“ºà“π Cerebrospinal fluid ·≈–„ππÈ”π¡ ∂Ÿ°¢—∫ÕÕ°®“°√à“ß°“¬∑“ßªí  “«–„π√Ÿª‡¥‘¡ §ÿ≥ ¡∫—µ‘

∑“ß°“¬¿“æ¢Õß Stavudine §◊Õ ‡ªìπº≈÷° ’¢“« ≈–≈“¬‰¥â¥’„ππÈ” (83 mg/ml) ·≈– Propylene glycol (30 mg/ml)

¡’®ÿ¥‡¥◊Õ¥∑’Ë 165-174 °C ¡’ Ÿµ√‚§√ß √â“ß¥—ß¿“æ∑’Ë 2(6, 9, 10)

Lamivudine ‡ªìπ¬“µâ“π√’‚∑√‰«√— °≈ÿà¡ NRTI π”¡“„™â„π°“√√—°…“ºŸâµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’·≈–‰«√— µ—∫Õ—°‡ ∫∫’

Lamivudine ∂Ÿ°‡ª≈’Ë¬π‡ªìπ Lamivudine Triphosphate ÷́Ëß‡ªìπ„π√Ÿª∑’ËÕÕ°ƒ∑∏‘Ï ‚¥¬‡Õπ‰´¡å Kinase „π‡´≈≈å·≈–

ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√‡æ‘Ë¡®”π«π‡´≈≈å¢Õß‡™◊ÈÕ√’‚∑√‰«√—  ¬“π’È∂Ÿ°¥Ÿ¥ ÷́¡‰¥â¥’®“°∑“ß‡¥‘πÕ“À“√ ¡’§à“ Oral Bioavailability

¡“°°«à“ 80% √–¬–‡«≈“∑’Ë„Àâ√–¥—∫¬“ Ÿß ÿ¥„π‡≈◊Õ¥ª√–¡“≥ 1-1.5 ™—Ë«‚¡ß ¡’§à“§√÷Ëß™’«‘µ (Half life) „π√à“ß°“¬ª√–¡“≥

2-4 ™—Ë«‚¡ß ∂Ÿ°¢—∫ÕÕ°∑“ßªí  “«–„π√Ÿª‡¥‘¡ §ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß Lamivudine §◊Õ ‡ªìπº≈÷° ’¢“« ≈–≈“¬„ππÈ”

‰¥â¥’ (70 mg/ml) ¡’®ÿ¥‡¥◊Õ¥∑’Ë 160-162 °C ¡’ Ÿµ√‚§√ß √â“ß¥—ß¿“æ∑’Ë 3(6, 10-11)

¿“æ∑’Ë 3   Ÿµ√‚§√ß √â“ß¢Õß Lamivudine
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Nevirapine ‡ªìπ¬“µâ“π√’‚∑√‰«√— °≈ÿà¡ NNRTIs ∑’Ë¡’ƒ∑∏‘Ï·√ß (potent) „π°“√¬—∫¬—Èß‡™◊ÈÕ√’‚∑√‰«√—  ‡π◊ËÕß®“°

‡ªìπ°“√®—∫Õ¬à“ß®”‡æ“–‡®“–®ß·≈–∂“«√µàÕ‡Õπ‰´¡å Reverse Transcriptase ¢Õß HIV-1 ́ ÷Ëß∑”„Àâ‡™◊ÈÕ√’‚∑√‰«√— ‰¡à “¡“√∂

‡æ‘Ë¡®”π«π‰¥â ¬“π’È¡’§à“ bioavailability ª√–¡“≥ 65% √–¬–‡«≈“∑’Ë„Àâ√–¥—∫¬“ Ÿß ÿ¥„π‡≈◊Õ¥ª√–¡“≥ 4 ™—Ë«‚¡ß  à«π

„À≠à®–∂Ÿ°‡ª≈’Ë¬π·ª≈ß∑’Ëµ—∫‡ªìπ Hydroxymethyl-nevirapine °àÕπ∑’Ë®–∂Ÿ°¢—∫ÕÕ°®“°√à“ß°“¬ §ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ

¢Õß Nevirapine §◊Õ ‡ªìπº≈÷° ≈–≈“¬‰¥âπâÕ¬¡“°„ππÈ”∑’Ë§à“ pH 7 ·µà≈–≈“¬‰¥â¥’¡“°„ππÈ”∑’Ë pH πâÕ¬°«à“ 3 ¡’§à“ pKa 2.8

¡’®ÿ¥‡¥◊Õ¥∑’Ë 247-249 °C ·≈–¡’ Ÿµ√‚§√ß √â“ß¥—ß¿“æ∑’Ë 4(6, 12-13)

¿“æ∑’Ë 4   Ÿµ√‚§√ß √â“ß¢Õß Nevirapine

®“°°“√√—°…“·∫∫ Triple Therapy ∑’Ë¡’°“√„™â¬“µâ“π‰«√— √à«¡°—π 3 µ—«‡æ◊ËÕªÑÕß°—π°“√‡°‘¥‡™◊ÈÕ¥◊ÈÕ¬“ ®÷ß¡’°“√

º ¡√«¡¬“µâ“π‰«√— „ÀâÕ¬Ÿà„π‡¡Á¥‡¥’¬«°—π‚¥¬‡ªìπ·∫∫ Fixed dose combination  ”À√—∫¢âÕ¥’¢Õß°“√√«¡‡¡Á¥π’È

§◊Õ ™à«¬„ÀâºŸâªÉ«¬„™â¬“‰¥â –¥«°¢÷Èπ ≈¥ªí≠À“°“√√—∫ª√–∑“π¬“‰¡à§√∫™π‘¥ ªÑÕß°—π°“√¥◊ÈÕ¬“®“°°“√‰¥â√—∫¬“‰¡à§√∫™π‘¥

µ—«Õ¬à“ß¬“∑’Ë¡’°“√√«¡‡¡Á¥¡—°‡ªìπ¬“ Ÿµ√∑’Ë·π–π”„Àâ„™â´÷Ëß‰¥â·°à¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/Nevirapine/Stavudine

·≈–¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/ Nevirapine/Zidovudine ‚¥¬¬“∑—Èß 2 µ—«π’È‡ªìπ¬“∑’Ë¡’ª√‘¡“≥°“√„™â§àÕπ¢â“ß Ÿß ‡π◊ËÕß®“°

¡’√“§“∂Ÿ°·≈–‡ªìπ¬“ Ÿµ√∑’Ë·π–π”„Àâ„™âµ—Èß·µàªï 2550(4)

®“°°“√√“¬ß“π ∂“π°“√≥å‚√§‡Õ¥ å„πª√–‡∑»‰∑¬ ‚¥¬ ”π—°√–∫“¥«‘∑¬“ °√¡§«∫§ÿ¡‚√§ æ∫«à“ªï 2559 ª√–‡∑»

‰∑¬¡’ºŸâµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’¡“°∂÷ß 427,332 §π(14) ·≈–®“°¢âÕ¡Ÿ≈ ”π—°ß“πÀ≈—°ª√–°—π ÿ¢¿“æ·Ààß™“µ‘ ( ª ™.) æ∫«à“

„πªï 2560 √—∞∫“≈‰¥â®—¥ √√ß∫ª√–¡“≥ ”À√—∫¬“µâ“π‰«√— ‡æ◊ËÕ¥Ÿ·≈ºŸâµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’®”π«π 219,400 √“¬‰«â®”π«π

¡“°∂÷ß 2,094.24 ≈â“π∫“∑(15) Õ¬à“ß‰√°Áµ“¡ „π∑ÿ°Ê ªï¬—ß¡’ºŸâªÉ«¬√“¬„À¡à‡æ‘Ë¡¢÷Èπ‡©≈’Ë¬ 7,000 §πµàÕªï ¢≥–∑’ËÕ—µ√“

‡ ’¬™’«‘µÕ¬Ÿà∑’Ë 15,000 §πµàÕªï Õ—µ√“°“√‡ ’¬™’«‘µ∑’Ë Ÿßπ’ÈÕ“®‡°‘¥®“° ∂“π°“√≥å¥◊ÈÕ¬“µâ“π‰«√— „πªí®®ÿ∫—π∑’Ë‡æ‘Ë¡¡“°¢÷Èπ

ªí®®ÿ∫—πÕ—µ√“°“√¥◊ÈÕ¬“µâ“π‰«√— ·∫∫ª∞¡¿Ÿ¡‘´÷Ëß‡ªìπ°“√¥◊ÈÕ¬“„πºŸâµ‘¥‡™◊ÈÕ∑’Ë‰¡à‡§¬‰¥â√—∫°“√√—°…“¡“°àÕπ„π

ª√–‡∑»‰∑¬Õ¬Ÿà„π™à«ß√âÕ¬≈– 2.5-4.9(16) ÷́Ëß°“√¥◊ÈÕ¬“π’È∑”„Àâ‡°‘¥‚√§µ‘¥‡™◊ÈÕ©«¬‚Õ°“ ·≈–‰¡à “¡“√∂√—°…“¥â«¬ Ÿµ√¬“

æ◊Èπ∞“π‰¥â µâÕß‡ª≈’Ë¬π Ÿµ√¬“∑’Ë¡’√“§“·æß¢÷Èπ°«à“‡¥‘¡·≈–‡ ’¬§à“„™â®à“¬„π°“√√—°…“‚√§·∑√°´âÕπ∑’Ë‡°‘¥®“°‡™◊ÈÕ©«¬‚Õ°“ 

‡æ‘Ë¡¡“°¢÷Èπ ‚¥¬ªí®®—¬∑’Ë¡’∑”„Àâ‡°‘¥‡™◊ÈÕ¥◊ÈÕ¬“´÷Ëß∑”„Àâº≈°“√√—°…“≈â¡‡À≈«‰¥â·°à §«“¡√à«¡¡◊Õ„π°“√„™â¬“¢ÕßºŸâªÉ«¬µË” (Poor

adherence) ÷́Ëß‡°‘¥®“°ª√–«—µ‘°“√¢“¥¬“¢ÕßºŸâªÉ«¬ §«“¡´—∫´âÕπ¢Õß Ÿµ√¬“µâ“π‰«√— ∑’Ë¡’§«“¡À≈“°À≈“¬¢π“π∑”„Àâ

°‘π¬“‰¡àµ√ß‡«≈“ ‰¡à ¡Ë”‡ ¡Õ ‰¡àµàÕ‡π◊ËÕßÀ√◊Õ≈◊¡√—∫ª√–∑“π¬“ §«“¡‰¡à “¡“√∂∑πµàÕº≈¢â“ß‡§’¬ß¢Õß¬“‰¥â®÷ß‰¡à√—∫

ª√–∑“π¬“ Õ’°ªí®®—¬°Á§◊Õ√–¥—∫¬“„π‡≈◊Õ¥‰¡à‡æ’¬ßæÕµàÕ°“√√—°…“ ´÷Ëß‡°‘¥®“°ª√– ‘∑∏‘¿“æ¢Õß Ÿµ√¬“∑’Ë‡≈◊Õ°„™â¡’§«“¡

·√ßµË”‡°‘π‰ª °“√¥Ÿ¥´÷¡¢Õß¬“‰¡à¥’ ‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß¬“ (Drug interaction) ‡ªìπµâπ(2, 17) ∑—Èßπ’È‡¿ —™°√ “¡“√∂

„Àâ§”·π–π”„π°“√√—∫ª√–∑“π¬“ °“√‡°Á∫√—°…“  Õ∫∂“¡·≈–„Àâ°”≈—ß„®·°àºŸâªÉ«¬‡æ◊ËÕ„ÀâºŸâªÉ«¬ªØ‘∫—µ‘µ—«‰¥âÕ¬à“ß∂Ÿ°µâÕß

πÕ°®“°ªí®®—¬µà“ßÊ ¢â“ßµâπ∑’Ë∑”„Àâ‡°‘¥Õÿ∫—µ‘°“√≥å°“√¥◊ÈÕ¬“·≈â« ªí®®—¬∑“ß¥â“π§ÿ≥¿“æ¬“¢Õß¬“µâ“π‰«√— ‰¡à‰¥âµ“¡‡°≥±å

¡“µ√∞“π°ÁÕ“®∑’Ë¡’º≈µàÕ°“√‡°‘¥‡™◊ÈÕ¥◊ÈÕ¬“‰¥â‡™àπ°—π‡π◊ËÕß®“°∑”„ÀâºŸâªÉ«¬‰¥â√—∫¬“‰¡à∂÷ß√–¥—∫„π°“√√—°…“‰¥â ¥â«¬‡Àµÿπ’È
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„πªïß∫ª√–¡“≥ 2558 ·≈– 2560  ”π—°¬“·≈–«—µ∂ÿ‡ æµ‘¥®÷ß§—¥‡≈◊Õ°¬“·§ª´Ÿ≈ Zidovudine ¬“·§ª Ÿ́≈ Stavudine

·≈–¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/Nevirapine/Stavudine ÷́Ëß‡ªìπ¬“„π∫—≠™’¬“À≈—°·Ààß™“µ‘ ‡ªìπ¬“µ“¡π‚¬∫“¬‡Õ¥ å·Ààß

™“µ‘(18) ·≈–‡ªìπ¬“ Ÿµ√∑’Ë ¡“§¡‚√§‡Õ¥ å·Ààßª√–‡∑»‰∑¬·π–π”„Àâ„™âµ—Èß·µàªï 2550(4) ‡æ◊ËÕ»÷°…“§ÿ≥¿“æ¬“µ“¡

‚§√ß°“√ª√–°—π§ÿ≥¿“æ¬“‚¥¬‡°Á∫µ—«Õ¬à“ß®“°‚√ßæ¬“∫“≈√—∞∑—Ë«ª√–‡∑» ‚¥¬°“√»÷°…“§ÿ≥¿“æ¬“µâ“π‰«√— „π§√—Èßπ’È

 “¡“√∂ √â“ß§«“¡¡—Ëπ„®„Àâ·°àºŸâªÉ«¬·≈–∫ÿ§≈“°√°“√·æ∑¬åºŸâ„™â¬“µâ“π‰«√— «à“‰¥â„™â¬“∑’Ëº≈‘µ„πª√–‡∑»∑’Ë¡’§ÿ≥¿“æ √“§“

∂Ÿ° ́ ÷Ëß°“√„™â¬“µâ“π‰«√— ∑’Ëº≈‘µ„πª√–‡∑»π’È™à«¬≈¥°“√π”‡¢â“®“°µà“ßª√–‡∑» ·≈–≈¥§à“„™â®à“¬®“°√“¬≈–°«à“ 20,000 ∫“∑/

‡¥◊Õπ ≈¥≈ß‡À≈◊Õ‡æ’¬ß 699 ∫“∑/‡¥◊Õπ‡∑à“π—Èπ(19) ™à«¬„ÀâºŸâªÉ«¬‡¢â“∂÷ß¬“‰¥âßà“¬¢÷Èπ ·≈–¬—ß™à«¬„Àâ√—∞∫“≈ª√–À¬—¥ß∫

§à“„™â®à“¬¥â“π¬“¢ÕßºŸâªÉ«¬„π√–∫∫À≈—°ª√–°—π ÿ¢¿“æ·Ààß™“µ‘Õ’°¥â«¬† πÕ°®“°π’Èµ“¡·ºπ¬ÿ∑∏»“ µ√å·Ààß™“µ‘√–¬– 20 ªï

¥â“π “∏“√≥ ÿ¢ª√–®”ªïß∫ª√–¡“≥ æ.». 2561(20) ‚¥¬°Õß¬ÿ∑∏»“ µ√å·≈–·ºπß“π  ”π—°ß“πª≈—¥°√–∑√«ß “∏“√≥ ÿ¢

‰¥â√–∫ÿ∂÷ß‡ªÑ“À¡“¬¢Õß¬ÿ∑∏»“ µ√å∑’Ë 1 (¥â“π àß‡ √‘¡ ÿ¢¿“æ ªÑÕß°—π·≈–§ÿâ¡§√Õß‡ªìπ‡≈‘») §◊Õ „Àâ¡’√–∫∫ªÑÕß°—π

§«∫§ÿ¡‚√§µ‘¥µàÕ∑’Ë¡’ª√– ‘∑∏‘¿“æ·≈– π—∫ πÿπ„Àâ¡’°“√‡ √‘¡ √â“ß§«“¡‡¢â¡·¢Áß¢Õß√–∫∫°“√«‘π‘®©—¬ ¥Ÿ·≈ √—°…“ ·≈–

 àßµàÕºŸâªÉ«¬ ÷́Ëß§ÿ≥¿“æ¬“µâ“π‰«√— ∑’ËºŸâªÉ«¬„™â°Á‡ªìπªí®®—¬Àπ÷Ëß„π°“√‡ √‘¡ √â“ß§«“¡‡¢â¡·¢Áß¢Õß√–∫∫°“√¥Ÿ·≈ √—°…“

ºŸâªÉ«¬®÷ß∂◊Õ«à“Õ¬Ÿà„π·ºπ¬ÿ∑∏»“ µ√å·Ààß™“µ‘ ∑—Èßπ’È¢âÕ¡Ÿ≈§ÿ≥¿“æ¢Õß¬“∑—Èß 3 ‰¥âπ”¡“‡º¬·æ√à„πÀπ—ß ◊Õº≈‘µ¿—≥±å

¬“§ÿ≥¿“æ·≈–ºŸâº≈‘µ (Green Book) ‡æ◊ËÕÕ”π«¬§«“¡ –¥«°„Àâ‚√ßæ¬“∫“≈„™â‡ªìπ¢âÕ¡Ÿ≈Õâ“ßÕ‘ß°“√®—¥´◊ÈÕ¬“µ“¡À≈—°

‡°≥±å°“√ª√–‡¡‘π§à“ª√– ‘∑∏‘¿“æµàÕ√“§“ (Price Performance) „™â§—¥‡≈◊Õ°¬“§ÿ≥¿“æ„π√“§“∑’Ë‡À¡“– ¡‰«â∫√‘°“√ºŸâªÉ«¬

µàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

1. High Performance Liquid Chromatography : Waters Alliance System Model 2695 (S/N : D05SM4974M)

ª√–°Õ∫¥â«¬ Pump, Degasser Photodiode array Detector 2996 ·≈–‚ª√·°√¡ª√–¡«≈º≈ Empower

2. High Performance Liquid Chromatography : Waters Alliance System Model 2695 (S/N : A06SM4 656M)

ª√–°Õ∫¥â«¬ Pump, Degasser Photodiode array Detector 2996 ·≈–‚ª√·°√¡ª√–¡«≈º≈ Empower

3. Microbalance : MX5, Mettler Toledo, Switzerland

4. Analytical Balance : XPE 205, Mettler Toledo, Switzerland

5. Analytical Balance : AT 261 Deltarange, Mettler Toledo, Switzerland

6. ‡§√◊ËÕß°√ÕßπÈ” : Model Milli-Q Adventage A10, Millipore, USA

7. Centrifuge : Kubota 4000, Japan

8. pH meter : SevenCompact, Mettler Toledo, Switzerland

9. Dissolution : Vankel VK7000, USA

10. Polarimeter : Rudolph Autopol III, USA

11. Karl fisher : Metrohm 720 KFS Titrino, Switzerland

12. ‡§√◊ËÕß·°â« class A

 “√‡§¡’·≈– “√¡“µ√∞“π

1. Zidovudine USP RS Lot No. H0F263, Zidovudine GPO WS Lot No. 59S28

2. Zidovudine Related Compound C (Thymine) USP RS Lot No. G0G181, R01930

3. Stavudine USP RS Lot No. F0E050, R04250, Stavudine GPO WS Lot No. 59S52
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4. Thymidine Sigma Aldrich RS Lot No. SHBF4310V

5. Lamivudine USP RS Lot No. I0M388, Lamivudine GPO WS Lot No. 59S49

6. Nevirapine USP RS Lot No. R03560 , Nevirapine GPO WS Lot No. 59S54

7. Lamivudine Resolution Mixture B USP RS Lot No. R013V0

8. Ammonium acetate AR grade

9. Potassium dihydrogen phosphate AR grade

10. Sodium octane sulphonate HPLC grade

11. Methanol HPLC grade

12. Acetonitrile HPLC grade

13. Hydrochloric acid AR grade

14. Water Type I ·≈– II

15. Column : Hypersil Gold C18 4.6 × 250 mm, 5 µm (Zidovudine capsules)

16. Column : Supelcosil LC-18 DB C18, 4.6x 33 mm, 3 µm (Stavudine capsules)

17. Placebo for GPO-VIR S30

(Stavudine GPO WS, Lamivudine GPO WS, Nevirapine GPO WS ·≈– Placebo for GPO-VIR S30 ‰¥â√—∫

§«“¡Õπÿ‡§√“–Àå®“°Õß§å°“√‡¿ —™°√√¡)

µ—«Õ¬à“ß

µ—«Õ¬à“ß¬“·§ª´Ÿ≈ Zidovudine 100 ¡°. ®”π«π 8 µ—«Õ¬à“ß

Zidovudine 250 ¡°. ®”π«π 7 µ—«Õ¬à“ß

Zidovudine 300 ¡°. ®”π«π 3 µ—«Õ¬à“ß

Stavudine 15 ¡°. ®”π«π 2 µ—«Õ¬à“ß

Stavudine 30 ¡°. ®”π«π 12 µ—«Õ¬à“ß

µ—«Õ¬à“ß¬“‡¡Á¥ Lamivudine 150 ¡°./ Nevirapine 200 ¡°./ Stavudine 30 ¡°. ®”π«π 11 µ—«Õ¬à“ß

«‘∏’°“√

 ¿“«–¢Õß√–∫∫‚§√¡“‚µ°√“øï (HPLC)

1. ¬“·§ª Ÿ́≈ Zidovudine

Column : Hypersil Gold C18, 4.6 × 250 mm, 5 µm

Mobile phase : Methanol : Water (20:80)

Flow rate : 1.3 ml/min

Detector : UV 265 nm

Temperature : 30 °C

Injection volume : 10 µl

Diluent : Methanol : Water (75:25)

§«“¡‡À¡“– ¡¢Õß√–∫∫ :

Resolution ; NLT 5.0 [Thymine and Zidovudine (RRT = 0.2, 1.0)]

Tailing factor ;† NMT 2.0

Relative standard deviation ;† NMT 2.0%
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¿“æ∑’Ë 5  Chromatogram ¢Õß “√≈–≈“¬¡“µ√∞“π Zidovudine

¿“æ∑’Ë 6  Chromatogram ¢Õß “√≈–≈“¬¡“µ√∞“π Thymine

¿“æ∑’Ë 7  Chromatogram ¢Õß “√≈–≈“¬¡“µ√∞“π Zidovudine
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2. ¬“·§ª´Ÿ≈ Stavudine

Column : Supelcosil LC-18 DB C18, 4.6x 33 mm, 3 µm

Mobile phase : 0.1 M Ammonium acetate : Acetonitrile (96:4)

Flow rate : 0.7 ml/min

Detector : UV 268 nm

Temperature : 30 °C

Injection volume : 20 µl

Diluent : Water

§«“¡‡À¡“– ¡¢Õß√–∫∫ :

Resolution ; NLT 2.0 [Thymine and Thymidine ; Thymine is resolved from void volume]

Column effiecency ; NLT 800 theoretical plate

¿“æ∑’Ë 8  Chromatogram ¢Õß “√≈–≈“¬¡“µ√∞“π Stavudine

¿“æ∑’Ë 9  Chromatogram ¢Õß “√≈–≈“¬¡“µ√∞“π Stavudine, Lamivudine ·≈– Nevirapine
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Tailing factor ;† NMT 1.8

Relative standard deviation ;† NMT 2.0%

(Note : The retention time of the Stavudine peak in the standard solution is between 2.8 and 5.0 min.)

3. ¬“‡¡Á¥ Lamivudine/ Nevirapine/ Stavudine

∑”µ“¡«‘∏’¢ÕßºŸâº≈‘µ‚¥¬‡ªìπ HPLC gradient system

«‘∏’∑«π Õ∫«‘∏’«‘‡§√“–Àå

1. ¬“·§ª Ÿ́≈ Zidovudine

1.1 ∑«π Õ∫À—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ (Assay)

1.1.1 §«“¡‡ªìπ‡ âπµ√ß (Linearity) : ‡µ√’¬¡ “√≈–≈“¬¡“µ√∞“π Zidovudine „π Diluent §«“¡‡¢â¡¢âπ

0.04, 0.06, 0.08, 0.10, 0.12 ¡°./¡≈. ©’¥ “√≈–≈“¬¡“µ√∞“π Zidovudine ∑—Èß 5 §«“¡‡¢â¡¢âπ‡¢â“‡§√◊ËÕß HPLC ·≈â«

 √â“ß°√“ø· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§«“¡‡¢â¡¢âπ·≈–æ◊Èπ∑’Ë„µâæ’§ §”π«≥§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å (Correlation

coefficient, r) ´÷ËßµâÕß¡’§à“‰¡àπâÕ¬°«à“ 0.995

1.1.2 §«“¡‡∑’Ë¬ß (Precision) : «‘‡§√“–ÀåÀ“ª√‘¡“≥µ—«¬“„πµ—«Õ¬à“ß¬“·§ª´Ÿ≈ Zidovudine ®”π«π 6 ´È”

§”π«≥ª√‘¡“≥ Zidovudine µàÕ·§ª´Ÿ≈ ‚¥¬ %RSD µâÕß‰¡à‡°‘π 2.0

1.1.3 §«“¡·¡àπ (Accuracy) : «‘‡§√“–Àå Spike sample ‚¥¬‡µ‘¡ “√≈–≈“¬¡“µ√∞“π Zidovudine ∑’Ë¡’

§«“¡‡¢â¡¢âπ¢Õß Zidovudine 50% ‚¥¬„Àâ¡’§«“¡‡¢â¡¢âπ∑’Ë√–¥—∫ 100% ¢Õß∑’Ë„™â«‘‡§√“–ÀåÀ“ª√‘¡“≥ “√¡“µ√∞“π„πµ—«Õ¬à“ß

§◊Õ 0.1 ¡°./¡≈. ®”π«π 3 ´È” §”π«≥ª√‘¡“≥ Zidovudine ∑’Ë¡’„π “√≈–≈“¬µ—«Õ¬à“ß‡æ◊ËÕ§”π«≥§à“√âÕ¬≈–¢Õß°“√§◊π

°≈—∫ (% recovery) À“§à“‡©≈’Ë¬¢Õß§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% mean recovery) ‚¥¬∑’Ë§à“‡©≈’Ë¬√âÕ¬≈–¢Õß°“√§◊π°≈—∫

µâÕßÕ¬Ÿà„π™à«ß 98-102

1.2 ∑«π Õ∫À—«¢âÕ°“√≈–≈“¬¢Õßµ—«¬“ (Dissolution)

1.2.1 §«“¡‡∑’Ë¬ß (Precision) : «‘‡§√“–ÀåÀ“ª√‘¡“≥µ—«¬“„πµ—«Õ¬à“ß¬“‡¡Á¥ Zidovudine ∑’Ë≈–≈“¬„ππÈ”¬“

µ—«°≈“ß 900 ¡≈. ®”π«π 6 ´È” §”π«≥ª√‘¡“≥ Zidovudine µàÕ·§ª´Ÿ≈ ‚¥¬ %RSD µâÕß‰¡à‡°‘π 2.0

1.3 ∑«π Õ∫À—«¢âÕ Organic Impurities

1.3.1 §«“¡‡∑’Ë¬ß (Precision) : «‘‡§√“–Àåµ—«Õ¬à“ß∑’Ë‡µ‘¡ “√¡“µ√∞“π Thymine ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ‡¥’¬«

°—∫ “√≈–≈“¬¡“µ√∞“π∑’Ë„™â„πÀ—«¢âÕ Organic impurities (3 ¡§°./¡≈.) ®”π«π 3 ´È” §”π«≥ª√‘¡“≥ Thymine ∑’Ë¡’„π

 “√≈–≈“¬µ—«Õ¬à“ß ‚¥¬ %RSD µâÕß‰¡à‡°‘π 4

1.3.2 §«“¡·¡àπ (Accuracy) : «‘‡§√“–Àåµ—«Õ¬à“ß∑’Ë‡µ‘¡ “√¡“µ√∞“π Thymine ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ‡¥’¬«

°—∫ “√≈–≈“¬¡“µ√∞“π∑’Ë„™â„πÀ—«¢âÕ Organic impurities (3 ¡§°./¡≈.) ®”π«π 3 ´È” §”π«≥ª√‘¡“≥ Thymine ∑’Ë¡’„π

 “√≈–≈“¬µ—«Õ¬à“ß §”π«≥§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% recovery) À“§à“‡©≈’Ë¬¢Õß§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% mean

recovery) ‚¥¬∑’Ë§à“‡©≈’Ë¬√âÕ¬≈–¢Õß°“√§◊π°≈—∫µâÕßÕ¬Ÿà„π™à«ß 97-103

2. ¬“·§ª´Ÿ≈ Stavudine

2.1 ∑«π Õ∫À—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ (Assay)

2.1.1 §«“¡‡ªìπ‡ âπµ√ß (Linearity) : ‡µ√’¬¡ “√≈–≈“¬¡“µ√∞“π Stavudine „ππÈ” §«“¡‡¢â¡¢âπ 0.020,

0.025, 0.050, 0.075, 0.100, 0.125 ¡°./¡≈. ©’¥ “√≈–≈“¬¡“µ√∞“π Stavudine ∑—Èß 6 §«“¡‡¢â¡¢âπ‡¢â“‡§√◊ËÕß HPLC

·≈â« √â“ß°√“ø· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§«“¡‡¢â¡¢âπ·≈–æ◊Èπ∑’Ë„µâæ’§ §”π«≥§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å (Correlation

coefficient, r) ´÷ËßµâÕß¡’§à“‰¡àπâÕ¬°«à“ 0.995
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2.1.2 §«“¡‡∑’Ë¬ß (Precision) :

2.1.2.1 §«“¡∑” È́”‰¥â (Repeatability) «‘‡§√“–ÀåÀ“ª√‘¡“≥µ—«¬“„πµ—«Õ¬à“ß¬“·§ª´Ÿ≈ Stavudine

®”π«π 6 ´È” §”π«≥ª√‘¡“≥ Stavudine µàÕ·§ª Ÿ́≈ ‚¥¬ %RSD µâÕß‰¡à‡°‘π 2.0

2.1.2.2 Intermediate Precision «‘‡§√“–ÀåÀ“ª√‘¡“≥µ—«¬“„πµ—«Õ¬à“ß¬“·§ª Ÿ́≈ Stavudine ®”π«π

6 ´È” ‚¥¬‡ª≈’Ë¬π‡§√◊ËÕß §”π«≥ª√‘¡“≥ Stavudine µàÕ·§ª´Ÿ≈ ‚¥¬ %RSD µâÕß‰¡à‡°‘π 2.0

2.1.3 §«“¡·¡àπ (Accuracy) : «‘‡§√“–Àå “√≈–≈“¬µ—«Õ¬à“ß§«“¡‡¢â¡¢âπ 50% ∑’Ë‡µ‘¡ “√¡“µ√∞“π

Stavudine „Àâ‰¥â√–¥—∫§«“¡‡¢â¡¢âπ∑’Ë 100% ¢Õß∑’Ë„™â«‘‡§√“–ÀåÀ“ª√‘¡“≥ “√¡“µ√∞“π„πµ—«Õ¬à“ß §◊Õ 0.1 ¡°./¡≈.

®”π«π 3 ´È” §”π«≥ ª√‘¡“≥ Stavudine ∑’Ë¡’„π “√≈–≈“¬µ—«¬à“ß‡æ◊ËÕ§”π«≥§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% recovery)

À“§à“‡©≈’Ë¬¢Õß§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% mean recovery) ‚¥¬∑’Ë§à“‡©≈’Ë¬√âÕ¬≈–¢Õß°“√§◊π°≈—∫µâÕßÕ¬Ÿà„π™à«ß 98-102

2.2 ∑«π Õ∫À—«¢âÕ°“√≈–≈“¬¢Õßµ—«¬“ (Dissolution)

2.2.1 §«“¡‡ªìπ‡ âπµ√ß (Linearity) : ‰¥â®“°°“√∑«π Õ∫À—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ §«“¡‡ªìπ‡ âπµ√ß

2.2.2 §«“¡‡∑’Ë¬ß (Precision) : «‘‡§√“–ÀåÀ“ª√‘¡“≥µ—«¬“„πµ—«Õ¬à“ß¬“·§ª´Ÿ≈ Stavudine ∑’Ë≈–≈“¬„ππÈ”¬“

µ—«°≈“ß 900 ¡≈. ®”π«π 6 È́” §”π«≥ª√‘¡“≥ Stavudine µàÕ·§ª´Ÿ≈ ‚¥¬ %RSD µâÕß‰¡à‡°‘π 2.0

2.3 ∑«π Õ∫À—«¢âÕ Organic impurities

2.3.1 §«“¡‡ªìπ‡ âπµ√ß (Linearity) : ‡µ√’¬¡ “√≈–≈“¬ “√¡“µ√∞“π Thymine §«“¡‡¢â¡¢âπ 0.1, 0.25,

0.50, 0.75, 1.00 ·≈– 1.25 ¡§°./¡≈. ©’¥ “√≈–≈“¬¡“µ√∞“π Thymine ∑—Èß 6 §«“¡‡¢â¡¢âπ‡¢â“‡§√◊ËÕß HPLC ·≈â«

 √â“ß°√“ø· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§«“¡‡¢â¡¢âπ·≈–æ◊Èπ∑’Ë„µâæ’§ §”π«≥§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å (Correlation

coefficient, r) ´÷ËßµâÕß¡’§à“‰¡àπâÕ¬°«à“ 0.995

2.3.2 §«“¡‡∑’Ë¬ß (Precision) : «‘‡§√“–Àå Placebo ∑’Ë‡µ‘¡ “√¡“µ√∞“π Thymine ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

‡¥’¬«°—∫ “√≈–≈“¬¡“µ√∞“π∑’Ë„™â„πÀ—«¢âÕ Organic impurities (1 ¡§°./¡≈.) ®”π«π 6 È́” §”π«≥ª√‘¡“≥ Thymine ∑’Ë

¡’„π “√≈–≈“¬ Placebo ‚¥¬ %RSD µâÕß‰¡à‡°‘π 3

2.3.3 §«“¡·¡àπ (Accuracy) : «‘‡§√“–Àå Placebo ∑’Ë‡µ‘¡ “√¡“µ√∞“π Thymine ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ‡¥’¬«

°—∫ “√≈–≈“¬¡“µ√∞“π∑’Ë„™â„πÀ—«¢âÕ Organic impurities (1 ¡§°./¡≈.) ®”π«π 6 ´È” §”π«≥ª√‘¡“≥ Thymine ∑’Ë¡’„π

 “√≈–≈“¬ Placebo ‡æ◊ËÕ§”π«≥§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% recovery) À“§à“‡©≈’Ë¬¢Õß§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% mean

recovery) ‚¥¬∑’Ë§à“‡©≈’Ë¬√âÕ¬≈–¢Õß°“√§◊π°≈—∫µâÕßÕ¬Ÿà„π™à«ß 97-103

2.3.4 ¢’¥®”°—¥¢Õß°“√µ√«®À“ª√‘¡“≥ (Limit of Quantitation : LOQ) : «‘‡§√“–Àå Placebo ∑’Ë‡µ‘¡ “√

¡“µ√∞“π Thymine ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0.1 ¡§°./¡≈. ®”π«π 10 È́” §”π«≥ª√‘¡“≥ Thymine ∑’Ë¡’„π “√≈–≈“¬

Placebo ‡æ◊ËÕ§”π«≥§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% recovery) À“§à“‡©≈’Ë¬¢Õß§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% mean

recovery), §à“√âÕ¬≈–¢Õß§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π —¡æ—∑∏å (% Relative standard deviation, %RSD) ·≈–§à“ Signal to

Noise ‚¥¬∑’Ë§à“‡©≈’Ë¬√âÕ¬≈–¢Õß°“√§◊π°≈—∫µâÕßÕ¬Ÿà„π™à«ß 95-105 §à“ %RSD ‰¡à‡°‘π 4 ·≈–§à“ S/N ‰¡àπâÕ¬°«à“ 10

3. ¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/ Nevirapine/ Stavudine

3.1 ∑«π Õ∫À—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ (Assay)

3.1.1 §«“¡‡ªìπ‡ âπµ√ß (Linearity) : ‡µ√’¬¡·≈–©’¥ “√≈–≈“¬¡“µ√∞“π√«¡ Lamivudine, Nevirapine

·≈– Stavudine §«“¡‡¢â¡¢âπ 0.43-1.29 ¡°./¡≈., 0.57-1.71 ¡°./¡≈. ·≈– 0.09-0.26 ¡°./¡≈. µ“¡≈”¥—∫®”π«πÕ¬à“ß≈–

5 §«“¡‡¢â¡¢âπ‡¢â“‡§√◊ËÕß HPLC ·≈â« √â“ß°√“ø· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§«“¡‡¢â¡¢âπ·≈–æ◊Èπ∑’Ë„µâæ’§ §”π«≥

§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å (Correlation coefficient, r) ÷́ËßµâÕß¡’§à“‰¡àπâÕ¬°«à“ 0.995
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3.1.2 §«“¡‡∑’Ë¬ß (Precision) :

3.1.2.1 §«“¡∑”´È”‰¥â (Repeatability) «‘‡§√“–ÀåÀ“ª√‘¡“≥µ—«¬“„πµ—«Õ¬à“ß¬“‡¡Á¥ Lamivudine,

Nevirapine ·≈– Stavudine ®”π«π 6 È́” §”π«≥ª√‘¡“≥ Lamivudine, Nevirapine ·≈– Stavudine µàÕ‡¡Á¥ ‚¥¬ %RSD

µâÕß‰¡à‡°‘π 2.0

3.1.2.2 Intermediate Precision «‘‡§√“–ÀåÀ“ª√‘¡“≥µ—«¬“„πµ—«Õ¬à“ß¬“‡¡Á¥ Lamivudine, Nevirapine

·≈– Stavudine ®”π«π 6 ´È” ‚¥¬‡ª≈’Ë¬π‡§√◊ËÕß §”π«≥ª√‘¡“≥ Lamivudine, Nevirapine ·≈– Stavudine µàÕ‡¡Á¥ ‚¥¬

%RSD µâÕß‰¡à‡°‘π 2.0

3.1.3 §«“¡·¡àπ (Accuracy) : «‘‡§√“–Àå Placebo ∑’Ë‡µ‘¡ “√¡“µ√∞“π Lamivudine, Nevirapine ·≈– Stavudine

(Spiked placebo) ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ∑’Ë 100% ¢Õß∑’Ë„™â«‘‡§√“–ÀåÀ“ª√‘¡“≥ “√¡“µ√∞“π„πµ—«Õ¬à“ß ‚¥¬∑¥ Õ∫

§«“¡‡¢â¡¢âπ≈– 3 È́” §”π«≥ª√‘¡“≥ Lamivudine, Nevirapine ·≈– Stavudine ∑’Ë¡’„π “√≈–≈“¬ Placebo ‡æ◊ËÕ

§”π«≥§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% recovery) À“§à“‡©≈’Ë¬¢Õß§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% mean recovery) ‚¥¬∑’Ë§à“

‡©≈’Ë¬√âÕ¬≈–¢Õß°“√§◊π°≈—∫µâÕßÕ¬Ÿà„π™à«ß 98-102  ”À√—∫ Lamivudine ·≈– Nevirapine ·≈–Õ¬Ÿà„π™à«ß 97.0-103.0

 ”À√—∫ Stavudine

3.2 ∑«π Õ∫À—«¢âÕ°“√≈–≈“¬¢Õßµ—«¬“ (Dissolution)

3.2.1 §«“¡‡ªìπ‡ âπµ√ß (Linearity) : ‡µ√’¬¡·≈–©’¥ “√≈–≈“¬¡“µ√∞“π√«¡ Lamivudine, Nevirapine

·≈– Stavudine §«“¡‡¢â¡¢âπ 0.064-0.192 ¡°./¡≈., 0.088-0.264 ¡°./¡≈. ·≈– 0.0132-0.0396 ¡°./¡≈. µ“¡≈”¥—∫

®”π«πÕ¬à“ß≈– 5 §«“¡‡¢â¡¢âπ‡¢â“‡§√◊ËÕß HPLC ·≈â« √â“ß°√“ø· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§«“¡‡¢â¡¢âπ·≈–æ◊Èπ∑’Ë„µâæ’§

§”π«≥§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å (Correlation coefficient, r) ÷́ËßµâÕß¡’§à“‰¡àπâÕ¬°«à“ 0.995

3.2.2 §«“¡‡∑’Ë¬ß (Precision) : «‘‡§√“–ÀåÀ“ª√‘¡“≥µ—«¬“„πµ—«Õ¬à“ß¬“‡¡Á¥ Lamivudine, Nevirapine ·≈–

Stavudine ∑’Ë≈–≈“¬„π πÈ”¬“µ—«°≈“ß 900 ¡≈. ®”π«π 6 ́ È” §”π«≥ª√‘¡“≥ Lamivudine, Nevirapine ·≈– Stavudine µàÕ

‡¡Á¥ ‚¥¬ %RSD µâÕß‰¡à‡°‘π 2.0

3.3 ∑«π Õ∫À—«¢âÕ§«“¡ ¡Ë”‡ ¡Õ¢Õßµ—«¬“ (Content uniformity)

3.3.1 §«“¡‡ªìπ‡ âπµ√ß (Linearity) : ‰¥â®“°°“√∑«π Õ∫À—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ §«“¡‡ªìπ‡ âπµ√ß

3.3.2 §«“¡‡∑’Ë¬ß (Precision) : «‘‡§√“–ÀåÀ“ª√‘¡“≥µ—«¬“„πµ—«Õ¬à“ß¬“‡¡Á¥ Lamivudine, Nevirapine ·≈–

Stavudine ®”π«π 6 ´È” ‚¥¬„™â«‘∏’‡µ√’¬¡µ—«Õ¬à“ß¥—ß„π«‘∏’∑¥ Õ∫À—«¢âÕ°“√∑¥ Õ∫§«“¡ ¡Ë”‡ ¡Õ¢Õßµ—«¬“ §”π«≥

ª√‘¡“≥ Lamivudine, Nevirapine ·≈– Stavudine µàÕ‡¡Á¥ ‚¥¬ %RSD µâÕß‰¡à‡°‘π 2.0

3.4 ∑«π Õ∫À—«¢âÕ Organic impurities

3.4.1 §«“¡‡ªìπ‡ âπµ√ß (Linearity) : ‡µ√’¬¡·≈–©’¥ “√≈–≈“¬¡“µ√∞“π Thymine §«“¡‡¢â¡¢âπ 0.84-

2.52 ¡§°./¡≈. ®”π«π 5 §«“¡‡¢â¡¢âπ‡¢â“‡§√◊ËÕß HPLC ·≈â« √â“ß°√“ø· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§«“¡‡¢â¡¢âπ·≈–

æ◊Èπ∑’Ë„µâæ’§ §”π«≥§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å (Correlation coefficient, r) ÷́ËßµâÕß¡’§à“‰¡àπâÕ¬°«à“ 0.995

3.4.2 §«“¡‡∑’Ë¬ß (Precision) : «‘‡§√“–Àå Placebo ∑’Ë‡µ‘¡ “√¡“µ√∞“π Thymine ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ‡¥’¬«

°—∫ “√≈–≈“¬¡“µ√∞“π∑’Ë„™â„πÀ—«¢âÕ Organic impurities (2.1 ¡§°./¡≈.) ®”π«π 6 ´È” §”π«≥ª√‘¡“≥ Thymine ∑’Ë¡’

„π “√≈–≈“¬ Placebo ‚¥¬ %RSD µâÕß‰¡à‡°‘π 4

3.4.3 §«“¡·¡àπ (Accuracy) : «‘‡§√“–Àå Placebo ∑’Ë‡µ‘¡ “√¡“µ√∞“π Thymine ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ‡¥’¬«

°—∫ “√≈–≈“¬¡“µ√∞“π∑’Ë„™â„πÀ—«¢âÕ Organic impurities (2.1 ¡§°./¡≈.) ®”π«π 6 ´È” §”π«≥ª√‘¡“≥ Thymine ∑’Ë¡’

„π “√≈–≈“¬ Placebo ‡æ◊ËÕ§”π«≥§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% recovery) À“§à“‡©≈’Ë¬¢Õß§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫

(% mean recovery) ‚¥¬∑’Ë§à“‡©≈’Ë¬√âÕ¬≈–¢Õß°“√§◊π°≈—∫µâÕßÕ¬Ÿà„π™à«ß 95-105
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3.4.4 ¢’¥®”°—¥¢Õß°“√µ√«®À“ª√‘¡“≥ (Limit of Quantitation : LOQ) : «‘‡§√“–Àå Placebo ∑’Ë‡µ‘¡ “√

¡“µ√∞“π Thymine ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0.926 ¡§°./¡≈. ®”π«π 10 È́” §”π«≥ª√‘¡“≥ Thymine ∑’Ë¡’„π “√≈–≈“¬

Placebo ‡æ◊ËÕ§”π«≥§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% recovery) À“§à“‡©≈’Ë¬¢Õß§à“√âÕ¬≈–¢Õß°“√§◊π°≈—∫ (% mean

recovery), §à“√âÕ¬≈–¢Õß§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π —¡æ—∑∏å (% Relative standard deviation, %RSD) ·≈– Signal to Noise

(S/N) ‚¥¬∑’Ë§à“‡©≈’Ë¬√âÕ¬≈–¢Õß°“√§◊π°≈—∫µâÕßÕ¬Ÿà„π™à«ß 90-107 §à“ %RSD ‰¡à‡°‘π 6 ·≈–§à“ S/N ‰¡àπâÕ¬°«à“ 10

°“√µ√«®«‘‡§√“–Àåµ—«Õ¬à“ß·≈–‡°≥±å°“√µ—¥ ‘π

1. ¬“·§ª Ÿ́≈ Zidovudine

µ—«Õ¬à“ß¬“·§ª´Ÿ≈ Zidovudine µ√«®«‘‡§√“–Àåµ“¡«‘∏’·≈–¢âÕ°”Àπ¥¢Õßµ”√“ø“√å¡“‚§‡ªï¬¢Õß À√—∞Õ‡¡√‘°“‡≈à¡

∑’Ë 37 (USP 37) ¥—ßπ’È ; ª√‘¡“≥µ—«¬“ ”§—≠ (Assay), §«“¡·µ°µà“ß®“°πÈ”Àπ—°‡©≈’Ë¬ (Weight variation), °“√≈–≈“¬¢Õß

µ—«¬“ (Dissolution) ·≈– Organic Impurities

1.1 ª√‘¡“≥µ—«¬“ ”§—≠

™—Ëßµ—«Õ¬à“ß‡∑’¬∫‡∑à“ Zidovudine 100 ¡°. ≈–≈“¬„π Diluent ª√—∫ª√‘¡“µ√„Àâ§√∫ 100 ¡≈. π”‰ª

Centrifuge 5000 √Õ∫µàÕπ“∑’‡ªìπ‡«≈“ 10 π“∑’ ·≈â«ªî‡ªµ à«π„ ¡“≈–≈“¬„π Diluent „Àâ‰¥â§«“¡‡¢â¡¢âπ ÿ¥∑â“¬ ‡ªìπ

0.1 ¡°./¡≈. ·≈â«π”‰ª«‘‡§√“–Àå¥â«¬ HPLC ‡ª√’¬∫‡∑’¬∫°—∫ “√≈–≈“¬¡“µ√∞“π Zidovudine ·≈–‡µ√’¬¡ “√≈–≈“¬

System suitability ‚¥¬‡µ√’¬¡ “√≈–≈“¬ “√¡“µ√∞“π Zidovudine ·≈– Thymine „π Diluent §«“¡‡¢â¡¢âπ 0.1 ¡°./¡≈.

·≈– 2 ¡§°./¡≈. µ“¡≈”¥—∫

1.2 §«“¡·µ°µà“ß®“°πÈ”Àπ—°‡©≈’Ë¬

 ÿà¡µ—«Õ¬à“ß 10 ‡¡Á¥ ™—ËßπÈ”Àπ—°¬“·µà≈–‡¡Á¥ π”¡“§”π«≥À“πÈ”Àπ—°‡©≈’Ë¬µàÕÀπà«¬·≈–ª√‘¡“≥ Zidovudine

„π·µà≈–‡¡Á¥„π√Ÿª % label amount §”π«≥ Acceptance Value (AV)

1.3 °“√≈–≈“¬¢Õßµ—«¬“

∑¥ Õ∫°“√≈–≈“¬¢Õßµ—«¬“ ‚¥¬„™â‡§√◊ËÕß Dissolution Apparatus 2 (Paddle) À¡ÿπ§«“¡‡√Á« 50 √Õ∫µàÕ

π“∑’ ¡’πÈ”¬“µ—«°≈“ß‡ªìππÈ” ª√‘¡“µ√ 900 ¡≈. §«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë 37 ± 0.5 °C „π‡«≈“ 45 π“∑’‡¡◊ËÕ§√∫‡«≈“°”Àπ¥

µ√«®«‘‡§√“–Àåª√‘¡“≥µ—«¬“∑’Ë≈–≈“¬¥â«¬ HPLC

1.4 Organic impurities

‡µ√’¬¡ “√≈–≈“¬µ—«Õ¬à“ß‡À¡◊Õπ„πÀ—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ ·≈â«π”‰ª«‘‡§√“–Àå¥â«¬ HPLC ‡ª√’¬∫‡∑’¬∫

°—∫ “√≈–≈“¬¡“µ√∞“π Thymine „π Diluent §«“¡‡¢â¡¢âπ 2 ¡§°./¡≈.

2. ¬“·§ª´Ÿ≈ Stavudine

µ—«Õ¬à“ß¬“·§ª Ÿ́≈ Stavudine µ√«®«‘‡§√“–Àåµ“¡«‘∏’·≈–¢âÕ°”Àπ¥¢Õßµ”√“ø“√å¡“‚§‡ªï¬¢Õß À√—∞Õ‡¡√‘°“

‡≈à¡∑’Ë 39 (USP 39) ¥—ßπ’È ; ª√‘¡“≥µ—«¬“ ”§—≠ (Assay), §«“¡·µ°µà“ß®“°πÈ”Àπ—°‡©≈’Ë¬ (Weight variation), °“√≈–≈“¬

¢Õßµ—«¬“ (Dissolution), Organic Impurities, ª√‘¡“≥πÈ” (Water content) ·≈– Specific Rotation

2.1 ª√‘¡“≥µ—«¬“ ”§—≠

™—Ëßµ—«Õ¬à“ß‡∑’¬∫‡∑à“ Stavudine 90 ¡°. ≈–≈“¬πÈ”„Àâ‰¥â§«“¡‡¢â¡¢âπ¢Õßµ—«¬“ Stavudine ‡ªìπ 0.1 ¡°./¡≈.

·≈â«π”‰ª«‘‡§√“–Àå¥â«¬ HPLC ‡ª√’¬∫‡∑’¬∫°—∫ “√≈–≈“¬¡“µ√∞“π Stavudine ·≈–‡µ√’¬¡ “√≈–≈“¬ System suitability

‚¥¬‡µ√’¬¡ “√≈–≈“¬ Thymine ·≈– Thymidine „ππÈ” §«“¡‡¢â¡¢âπ 0.1 ¡§°./¡≈. ∑—Èß 2 µ—«

2.2 §«“¡·µ°µà“ß®“°πÈ”Àπ—°‡©≈’Ë¬

 ÿà¡µ—«Õ¬à“ß 10 ‡¡Á¥ ™—ËßπÈ”Àπ—°¬“·µà≈–‡¡Á¥ π”¡“§”π«≥À“πÈ”Àπ—°‡©≈’Ë¬µàÕÀπà«¬·≈–ª√‘¡“≥ Stavudine

„π·µà≈–‡¡Á¥„π√Ÿª % label amount §”π«≥ Acceptance Value (AV)
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2.3 §«“¡ ¡Ë”‡ ¡Õ¢Õßµ—«¬“

 ÿà¡µ—«Õ¬à“ß 10 ‡¡Á¥ À“ª√‘¡“≥ Stavudine „π·µà≈–‡¡Á¥¥â«¬ HPLC „π√Ÿª % label amount §”π«≥

Acceptance Value (AV)

2.4 °“√≈–≈“¬¢Õßµ—«¬“

∑¥ Õ∫°“√≈–≈“¬¢Õßµ—«¬“ ‚¥¬„™â‡§√◊ËÕß Dissolution Apparatus 2 (Paddle) À¡ÿπ§«“¡‡√Á« 75 √Õ∫µàÕ

π“∑’ ¡’πÈ”¬“µ—«°≈“ß‡ªìππÈ” ª√‘¡“µ√ 900 ¡≈. §«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë 37 ± 0.5 °C „π‡«≈“ 30 π“∑’‡¡◊ËÕ§√∫‡«≈“°”Àπ¥

µ√«®«‘‡§√“–Àåª√‘¡“≥µ—«¬“∑’Ë≈–≈“¬¥â«¬ HPLC

2.5 Organic impurities

‡µ√’¬¡ “√≈–≈“¬µ—«Õ¬à“ß‡À¡◊Õπ„πÀ—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ ·≈â«π”‰ª«‘‡§√“–Àå¥â«¬ HPLC ‡ª√’¬∫‡∑’¬∫

°—∫ “√≈–≈“¬¡“µ√∞“π Thymine „ππÈ”§«“¡‡¢â¡¢âπ 1 ¡§°./¡≈.

2.6 ª√‘¡“≥πÈ”

™—Ëßºß¬“®“°µ—«Õ¬à“ß‰¡àπâÕ¬°«à“ 4 ·§ª Ÿ́≈„Àâ‰¥âπÈ”Àπ—°∑’Ë·πàπÕπ√–À«à“ß 200-250 ¡‘≈≈‘°√—¡ ¡“∑”°“√

«‘‡§√“–ÀåÀ“ª√‘¡“≥πÈ”„π√Ÿª¢Õß %w/w ‚¥¬‰µ‡µ√∑°—∫ Karl Fischer Reagent ¥â«¬ ‡§√◊ËÕß Karl Fischer Titrator ‚¥¬

„™â‡¡∑“πÕ≈‡ªìπµ—«∑”≈–≈“¬

2.7 Specific rotation

µ°º≈÷°µ—«Õ¬à“ß‚¥¬™—Ëßºß¬“µ—«Õ¬à“ß‡∑’¬∫‡∑à“ Stavudine 300 ¡°. ‡µ‘¡ Acetone 75 ¡≈. π”‰ªµâ¡ª√–¡“≥

3 π“∑’ °√Õß “√≈–≈“¬ºà“π°√–¥“…°√Õß ‡µ‘¡ n-Heptane 225 ¡≈. ≈ß„π “√≈–≈“¬π’È º ¡„Àâ‡¢â“°—π√Õ®πµ°º≈÷°

°√Õß·≈–≈â“ßº≈÷°¥â«¬ n-Heptane µ—Èß∑‘Èß„Àâ n-Heptane √–‡À¬®πÀ¡¥ π”º≈÷° Stavudine ∑’Ë‰¥â≈–≈“¬πÈ” „Àâ‰¥â§«“¡

‡¢â¡¢âπ 10 ¡°./ ¡≈. π”‰ªÀ“§à“ Optical Rotation ¢Õß “√≈–≈“¬µ—«Õ¬à“ß¥â«¬‡§√◊ËÕß Polarimeter ·≈–§”π«≥§à“

Specific Rotation

3. ¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/ Nevirapine/ Stavudine

µ—«Õ¬à“ß¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/ Nevirapine/ Stavudine µ√«®«‘‡§√“–Àåµ“¡«‘∏’·≈–¢âÕ°”Àπ¥µ“¡

∑–‡∫’¬π¬“¢ÕßºŸâº≈‘µ„πª√–‡∑» ‡π◊ËÕß®“°¬“π’È¬—ß‰¡à¡’«‘∏’¡“µ√∞“π·≈–µ—«Õ¬à“ß∑’Ë ÿà¡‡°Á∫‰¥â®“°‚√ßæ¬“∫“≈√—∞∑—Ë«ª√–‡∑»

π—Èπ¡’‡æ’¬ß 1 ∑–‡∫’¬π¬“‡∑à“π—Èπ ∑”°“√µ√«®«‘‡§√“–Àå¥—ßπ’È ; ª√‘¡“≥µ—«¬“ ”§—≠ (Assay), §«“¡ ¡Ë”‡ ¡Õ¢Õßµ—«¬“

(Content uniformity), °“√≈–≈“¬¢Õßµ—«¬“ (Dissolution) ·≈– Organic Impurities

3.1 ª√‘¡“≥µ—«¬“ ”§—≠

™—Ëßµ—«Õ¬à“ß‡∑’¬∫‡∑à“ Lamivudine 150 ¡°. ≈–≈“¬¥â«¬ Diluent „Àâ‰¥âª√‘¡“≥µ—«¬“ Lamivudine, Nevirapine

·≈– Stavudine §«“¡‡¢â¡¢âπ 1.5, 2.0 ·≈– 0.3 ¡°./¡≈. µ“¡≈”¥—∫ π”‰ª Centrifuge 5000 √Õ∫µàÕπ“∑’‡ªìπ‡«≈“ 20

π“∑’ ªî‡ªµ à«π„ ®”π«π 10.0 ¡≈. º ¡°—∫πÈ” 4.0 ¡≈. ‰¥âª√‘¡“≥µ—«¬“ Lamivudine, Nevirapine, Stavudine

§«“¡‡¢â¡¢âπ 1.1, 1.4 ·≈– 0.2 ¡°./¡≈. µ“¡≈”¥—∫ ·≈â«π”‰ª«‘‡§√“–Àå¥â«¬ HPLC ‡ª√’¬∫‡∑’¬∫°—∫ “√≈–≈“¬¡“µ√∞“π

Lamivudine, Nevirapine ·≈– Stavudine ·≈–‡µ√’¬¡ “√≈–≈“¬ System suitability ‚¥¬‡µ√’¬¡ “√≈–≈“¬¡“µ√∞“π Lamivudine

Resolution Mixture B „π Diluent §«“¡‡¢â¡¢âπ 0.25 ¡°./¡≈.

3.2 §«“¡ ¡Ë”‡ ¡Õ¢Õßµ—«¬“

 ÿà¡µ—«Õ¬à“ß 10 ‡¡Á¥ „ à‡¡Á¥¬“·µà≈–‡¡Á¥≈ß„π Volumetric flask 100 ¡≈. ‡µ‘¡πÈ” 5 ¡≈.√Õ®π‡¡Á¥¬“·µ°

µ—«°àÕπ·≈â«®÷ß≈–≈“¬¥â«¬ Diluent 1 „Àâ‰¥âª√‘¡“≥µ—«¬“ Lamivudine, Nevirapine ·≈– Stavudine §«“¡‡¢â¡¢âπ 1.5,

2.0 ·≈– 0.3 ¡°./¡≈. µ“¡≈”¥—∫ ®“°π—Èπ‡µ√’¬¡µ—«Õ¬à“ßµàÕ‡À¡◊Õπ„πÀ—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ À“ª√‘¡“≥ Lamivudine,

Nevirapine ·≈– Stavudine „π·µà≈–‡¡Á¥¥â«¬ HPLC „π√Ÿª % label amount §”π«≥ Acceptance Value (AV)
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3.3 °“√≈–≈“¬¢Õßµ—«¬“

∑¥ Õ∫°“√≈–≈“¬¢Õßµ—«¬“ ‚¥¬„™â‡§√◊ËÕß Dissolution Apparatus 2 (Paddle) À¡ÿπ§«“¡‡√Á« 75 √Õ∫µàÕ

π“∑’ ¡’πÈ”¬“µ—«°≈“ß‡ªìπ 0.1 N Hydrochloric acid ª√‘¡“µ√ 900 ¡≈. §«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë 37 ± 0.5 °C „π‡«≈“ 45 π“∑’

‡¡◊ËÕ§√∫‡«≈“°”Àπ¥ µ√«®«‘‡§√“–Àåª√‘¡“≥µ—«¬“∑’Ë≈–≈“¬¥â«¬ HPLC

3.4 Organic impurities

‡µ√’¬¡ “√≈–≈“¬µ—«Õ¬à“ß‡À¡◊Õπ„πÀ—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ ·≈â«π”‰ª«‘‡§√“–Àå¥â«¬ HPLC ‡ª√’¬∫‡∑’¬∫

°—∫ “√≈–≈“¬¡“µ√∞“π Thymine „ππÈ”§«“¡‡¢â¡¢âπ 2.1 ¡§°./¡≈.

Test
                                       Acceptance criteria

Zidovudine (USP 37) Stavudine (USP 39)

Assay 90.0-110.0% la. 90.0-105.0% la.

Weight variation* AV of 10 units ≤ 15% AV of 10 units ≤ 15%

Content uniformity* - AV of 10 units ≤ 15%

Dissolution NLT 75%(Q) la. NLT 80%(Q) la.

Organic impurities

Thymine NMT 3.0% NMT 1.0%

Any other ind. impurity - NMT 0.2%

Total impurities - NMT 2.0%

Water content - NMT 3.5%

Specific rotation - -40° to -45°
* ¢÷Èπ°—∫ª√‘¡“≥µ—«¬“ ”§—≠„π·µà≈–‡¡Á¥

µ“√“ß∑’Ë 1 ‡°≥±å°“√µ—¥ ‘π¢Õß¬“·§ª Ÿ́≈ Zidovudine ·≈–·§ª Ÿ́≈ Stavudine

Testing
Acceptance criteria (Manufacturer)

 † Lamivudine Nevirapine Stavudine

Assay 90.0-110.0% la. 90.0-110.0% la. 90.0-110.0% la.

Content uniformity AV of 10 units ≤ 15% AV of 10 units ≤ 15% AV of 10 units ≤ 15%

Dissolution NLT 80%(Q) la. NLT 80%(Q) la. NLT 75%(Q) la.

Organic impurities (Thymine) NMT 3.0% NMT 3.0% NMT 3.0%

µ“√“ß∑’Ë 2 ‡°≥±å°“√µ—¥ ‘π¢Õß¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/ Nevirapine/ Stavudine
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º≈°“√∑«π Õ∫«‘∏’«‘‡§√“–Àå

1.1 ¬“·§ª Ÿ́≈ Zidovudine

1.2 ¬“·§ª´Ÿ≈ Stavudine

Verification Testing Verification Parameter Acceptance Criteria† Results

1. Assay 1.1 Linearity r NLT 0.995 0.9999

1.2 Precision %RSD NMT 2 0.3

1.3 Accuracy %Recovery 98-102 100.4

2. Dissolution 2.1 Precision %RSD NMT 2 0.3

3. Organic Impurity 3.1 Precision %RSD NMT 4 0.3

3.2 Accuracy %Recovery 97-103 99.5

µ“√“ß∑’Ë 3  √ÿªº≈∑«π Õ∫«‘∏’«‘‡§√“–Àå¬“·§ª´Ÿ≈ Zidovudine À—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ °“√≈–≈“¬¢Õßµ—«¬“·≈–

Organic Impurites

Verification Testing Verification Parameter Acceptance Criteria† Results

1. Assay 1.1 Linearity r NLT 0.995 1.000

1.2 Precision

1.2.1 Repeatability %RSD NMT 2 0.5

1.2.2 Intermediate Precision %RSD NMT 2 0.6

1.3 Accuracy %Recovery 98-102 101.0

2. Dissolution 2.1 Linearity r NLT 0.995 1.000

2.2 Precision %RSD NMT 2 0.7

3. Organic Impurity 3.1 Linearity r NLT 0.995 1.000

3.2 Precision %RSD NMT 3 0.2

3.3 Accuracy %Recovery 97-103 99.3

3.4 LOQ S/N NLT 10 15.4-25.9

%RSD NMT 4 2.4

%Recovery 95-105 98.2

µ“√“ß∑’Ë 4  √ÿªº≈∑«π Õ∫«‘∏’«‘‡§√“–Àå¬“·§ª´Ÿ≈ Stavudine À—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ °“√≈–≈“¬¢Õßµ—«¬“ ·≈–

Organic Impurities
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1.3 ¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/ Nevirapine/ Stavudine

Verification Testing Verification Parameter     Acceptance Criteria
Results

Lamivudine Nevirapine Stavudine

1. Assay 1.1 Linearity r NLT 0.995 0.9973 0.9993 0.9997

1.2 Precision

1.2.1 Repeatability %RSD NMT 2 0.7 0.6 0.2

1.2.2 Intermediate %RSD NMT 2 0.8 0.7 0.3

Precision

1.3 Accuracy %Recovery 98-102 100.1 99.7 100.3

(Stavudine) 97-103

2. Dissoluiton 2.1 Linearity r NLT 0.995 0.9999 0.9999 0.9999

2.2 Precision %RSD NMT 2 0.3 0.2 0.3

3. Content Uniformity 3.1 Linearity r NLT 0.995 0.9973 0.9993 0.9997

3.2 Precision %RSD NMT 2 0.7 1.5 1.0

4. Organic Impurity 4.1 Linearity r NLT 0.995 0.9999

4.2 Precision %RSD NMT 4 0.9

4.3 Accuracy %Recovery 95-105 102.3

4.4 LOQ S/N NLT 10 17.1-41.9

%RSD NMT 6 1.9

%Recovery 90-107 103.1

µ“√“ß∑’Ë 5  √ÿªº≈∑«π Õ∫«‘∏’«‘‡§√“–Àå¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/ Nevirapine/ Stavudine À—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠

°“√≈–≈“¬¢Õßµ—«¬“ §«“¡ ¡Ë”‡ ¡Õ¢Õßµ—«¬“·≈– Organic Impurities
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º≈°“√µ√«®«‘‡§√“–Àå

1. ¬“·§ª Ÿ́≈ Zidovudine

µ—«Õ¬à“ß¬“·§ª´Ÿ≈ Zidovudine ¡’®”π«π∑—ÈßÀ¡¥ 18 µ—«Õ¬à“ß ®“°ºŸâº≈‘µ„πª√–‡∑» 2 √“¬ ®”π«π 4 ∑–‡∫’¬π

¬“ ‚¥¬µ—«Õ¬à“ß∑’Ë‡°Á∫®“°‚√ßæ¬“∫“≈·≈–‚√ßß“πºŸâº≈‘µ¬“„πª√–‡∑» µ—«Õ¬à“ß¡’Õ“¬ÿ 0.5-2 ªï ‰¥âµ√«®«‘‡§√“–Àåµ“¡

¢âÕ°”Àπ¥„πµ”√“ø“√å¡“‚§‡ªï¬¢Õß À√—∞Õ‡¡√‘°“‡≈à¡∑’Ë 37 (USP37)(21) „πÀ—«¢âÕµà“ßÊ ¥—ßπ’È ª√‘¡“≥µ—«¬“ ”§—≠

§«“¡·µ°µà“ß®“°πÈ”Àπ—°‡©≈’Ë¬ °“√≈–≈“¬¢Õßµ—«¬“ ·≈– Organic Impurities ‰¥âº≈°“√µ√«®«‘‡§√“–Àå¥—ßµ“√“ß∑’Ë 6

Samples
Strength Shelf life Assay

Dissolution WV
Org. Imp.

Conclusion
(mg) (yr.) (% la.) (%Thymine)

A 100 1 99.2 P (S1) P 0.0 P

A 100 1 99.4 P (S1) P 0.0 P

A 100 1 97.6 P (S1) P 0.0 P

A 100 1 99.6 P (S1) P 0.0 P

A 100 2 101.2 P (S1) P 0.0 P

A 100 1 97.2 P (S1) P 0.0 P

A 100 1 96.7 P (S1) P 0.0 P

A 300 2 96.3 P (S1) P 0.0 P

A 300 2 98.0 P (S1) P 0.0 P

A 300 1 97.2 P (S1) P 0.0 P

B 100 1 99.8 P (S2) P 0.0 P

B 250 1 98.7 P (S1) P 0.0 P

B 250 1 98.1 P (S1) P 0.0 P

B 250 0.5 101.0 P (S1) P 0.0 P

B 250 0.5 100.6 P (S1) P 0.0 P

B 250 1 97.4 P (S1) P 0.0 P

B 250 2 100.4 P (S1) P 0.0 P
A, B §◊ÕºŸâº≈‘µ√“¬∑’Ë 1 ·≈– 2

µ“√“ß∑’Ë 6 º≈µ√«®«‘‡§√“–Àå§ÿ≥¿“æ¬“·§ª Ÿ́≈ Zidovudine
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2. ¬“·§ª´Ÿ≈ Stavudine

µ—«Õ¬à“ß¬“·§ª Ÿ́≈ Stavudine ¡’®”π«π∑—ÈßÀ¡¥ 14 µ—«Õ¬à“ß®“°ºŸâº≈‘µ„πª√–‡∑» 1 √“¬ ®”π«π 2 ∑–‡∫’¬π¬“

‚¥¬µ—«Õ¬à“ß∑’Ë‡°Á∫®“°‚√ßæ¬“∫“≈ µ—«Õ¬à“ß¡’Õ“¬ÿ 1-3 ªï ‰¥âµ√«®«‘‡§√“–Àåµ“¡¢âÕ°”Àπ¥„πµ”√“ø“√å¡“‚§‡ªï¬¢Õß

 À√—∞Õ‡¡√‘°“‡≈à¡∑’Ë 39 (USP 39)(22) „πÀ—«¢âÕµà“ßÊ ¥—ßπ’È ª√‘¡“≥µ—«¬“ ”§—≠ §«“¡·µ°µà“ß®“°πÈ”Àπ—°‡©≈’Ë¬/ §«“¡

 ¡Ë”‡ ¡Õ¢Õßµ—«¬“ °“√≈–≈“¬¢Õßµ—«¬“ Organic Impurities ª√‘¡“≥πÈ”·≈– Specific Rotation ‰¥âº≈°“√µ√«®«‘‡§√“–Àå

¥—ßµ“√“ß∑’Ë 7

Strength
Shelf

Assay Dissolu- WV
Organic Impurity Water Specific

Con-
Samples

(mg)
life

(% la.) tion /CU†
(%Thy-

(%Ind.) (%Total)
(% Rotation

clusion
(yr.) mine) Water) (°)

1 30 2 96.5 P P 0.3 0.0 0.3 2.7 ** P

2 30 2 96.5 P P 0.2 0.0 0.2 3.4 -43 P

3 30 2 93.4 P P 0.2 0.0 0.2 3.4 -43 P

4 30 2 96.1 P P 0.2 0.0 0.2 3.2 -44 P

5 30 2 97.7 P P 0.3 0.0 0.3 3.4 -43 P

6 30 2 94.2 P P 0.2 0.1 0.3 3.4 -44 P

7 30 2 94.5 P P 0.2 0.0 0.2 3.1 -44 P

8 30 2 96.9 P P 0.3 0.0 0.3 3.0 -44 P

9 30 2 97.7 P P 0.1 0.0 0.1 3.5 -44 P

10 30 2 96.0 P P 0.2 0.0 0.2 3.5 -44 P

11 30 3 96.7 P P 0.2 0.0 0.2 3.4 -44 P

12 30 2 94.8 P P 0.2 0.0 0.2 3.3 -44 P

13 15 1 93.8 P P* 0.4 0.0 0.4 3.4 ** P

14 15 2 98.4 P P* 0.5 0.0 0.5 3.4 ** P
* §◊Õºà“π‡°≥±åÀ—«¢âÕ§«“¡ ¡Ë”‡ ¡Õ¢Õßµ—«¬“, ** ‰¡àµ√«®«‘‡§√“–Àå‡π◊ËÕß®“°®”π«πµ—«Õ¬à“ß‰¡à‡æ’¬ßæÕ

µ“√“ß∑’Ë 7 º≈µ√«®«‘‡§√“–Àå§ÿ≥¿“æ¬“·§ª Ÿ́≈
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3. ¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/ Nevirapine/ Stavudine

µ—«Õ¬à“ß¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/ Nevirapine/ Stavudine ®”π«π 11 µ—«Õ¬à“ß ®“°ºŸâº≈‘µ„πª√–‡∑» 1 √“¬

®”π«π 1 ∑–‡∫’¬π¬“ ‚¥¬‡°Á∫®“°‚√ßæ¬“∫“≈®”π«π 8 µ—«Õ¬à“ß ·≈–‡°Á∫®“°∫√‘…—∑ºŸâº≈‘µ®”π«π 3 µ—«Õ¬à“ß µ—«Õ¬à“ß¡’

Õ“¬ÿ 1-2 ªï ‰¥âµ√«®«‘‡§√“–Àåµ“¡¢âÕ°”Àπ¥¢Õß∫√‘…—∑ºŸâº≈‘µ„πÀ—«¢âÕµà“ßÊ ¥—ßπ’È ª√‘¡“≥µ—«¬“ ”§—≠ §«“¡ ¡Ë”‡ ¡Õ

¢Õßµ—«¬“ °“√≈–≈“¬¢Õßµ—«¬“ ·≈– Organic Impurities ‰¥âº≈°“√µ√«®«‘‡§√“–Àå¥—ßµ“√“ß∑’Ë 8

Samples
Shelf life Assay (% la.) Dissolution CU Org. Imp.

Conclusion
(yr.) L N S L N S L N S (%Thymine)

1 1 98.3 97.6 98.2 P P P P P P 0.6 P

2 2 99.2 98.3 97.1 P P P P P P 0.7 P

3 2 101.0 99.8 98.6 P P P P P P 0.7 P

4 2 98.8 97.9 96.0 P P P P P P 0.6 P

5 2 98.5 97.7 97.4 P P P P P P 0.5 P

6 2 100.0 99.0 97.8 P P P P P P 0.7 P

7 2 101.0 100.0 98.7 P P P P P P 0.8 P

8 1 99.5 98.5 97.4 P P P P P P 0.4 P

9 1 99.6 98.6 96.5 P P P P P P 0.4 P

10 1 100.0 98.9 98.2 P P P P P P 0.5 P

11 2 101.0 99.3 96.9 P P P P P P 0.8 P
L : Lamivudine, N : Nevirapine, S : Stavudine

µ“√“ß∑’Ë 8 º≈µ√«®«‘‡§√“–Àå§ÿ≥¿“æ¬“‡¡Á¥ Lamivudine/Nevirapine/Stavudine

«‘®“√≥åº≈

„πªï 2559 ª√–‡∑»‰∑¬¡’ºŸâµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’¡“°∂÷ß 427,332 §π(14) ‚¥¬æ∫Õ—µ√“°“√¥◊ÈÕ¬“µâ“π‰«√— ‡Õ¥ å·∫∫

ª∞¡¿Ÿ¡‘Õ¬Ÿà∑’Ë√âÕ¬≈– 2.5-4.9(16) ÷́Ëß°“√¥◊ÈÕ¬“π’È∑”„Àâ‡°‘¥‚√§µ‘¥‡™◊ÈÕ©«¬‚Õ°“ ·≈–‰¡à “¡“√∂√—°…“¥â«¬ Ÿµ√¬“æ◊Èπ∞“π‰¥â

µâÕß‡ª≈’Ë¬π Ÿµ√¬“∑’Ë¡’√“§“·æß¢÷Èπ°«à“‡¥‘¡·≈–‡ ’¬§à“„™â®à“¬„π°“√√—°…“‚√§·∑√°´âÕπ∑’Ë‡°‘¥®“°‡™◊ÈÕ©«¬‚Õ°“ 

‡æ‘Ë¡¡“°¢÷Èπ ªí®®—¬Àπ÷Ëß∑’Ë∑”„Àâ‡°‘¥°“√¥◊ÈÕ¬“ ‡°‘¥®“°ª√‘¡“≥¬“∑’ËºŸâªÉ«¬‰¥â√—∫‰¡à∂÷ß√–¥—∫°“√√—°…“ ´÷Ëß§ÿ≥¿“æ¬“µâ“π‰«√— 

∑’Ë‰¡à‰¥â¡“µ√∞“π°ÁÕ“®‡ªìπ “‡Àµÿ∑”„Àâ¥◊ÈÕ¬“‰¥â‡™àπ°—π

„πªïß∫ª√–¡“≥ 2558 ·≈– 2560 ®÷ß∑”°“√»÷°…“§ÿ≥¿“æ¬“µâ“π‰«√—  3 µ—« ‰¥â·°à ¬“·§ª´Ÿ≈ Zidovudine ¬“

·§ª´Ÿ≈ Stavudine ·≈–¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/ Nevirapine/ Stavudine ‚¥¬µ—«Õ¬à“ß∑’Ë‰¥â®“°‚√ßæ¬“∫“≈√—∞‰¥â√—∫

°“√ π—∫ πÿπ®“°ß∫ª√–¡“≥®“°°Õß∑ÿπÀ≈—°ª√–°—π ÿ¢¿“æ·Ààß™“µ‘ ‚¥¬°Õß∑ÿπ¥—ß°≈à“«∑”°“√ π—∫ πÿπ·≈– àß‡ √‘¡

°“√®—¥∫√‘°“√¥Ÿ·≈√—°…“ºŸâµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ ºŸâªÉ«¬‡Õ¥ å·≈–ºŸâªÉ«¬«—≥‚√§„π√–∫∫À≈—°ª√–°—π ÿ¢¿“æ·Ààß™“µ‘(16) ∑”„Àâ

µ—«Õ¬à“ß¬“‰¥â¡“®“°∫√‘…—∑ºŸâº≈‘µ‡æ’¬ß 1-2 √“¬ ®÷ß∑”°“√‡°Á∫À≈“¬√ÿàπ°“√º≈‘µ∑’Ë∑“ß‚√ßæ¬“∫“≈·µà≈–·Ààß„™â‡æ◊ËÕ„Àâ‰¥â

¢π“¥µ—«Õ¬à“ß∑’Ë‡æ’¬ßæÕµàÕ°“√‡ªìπµ—«·∑π¢Õßµ—«Õ¬à“ß∑—Ë«ª√–‡∑»

¬“·§ª´Ÿ≈ Zidovudine „πª√–‡∑»‰∑¬¡’∑—ÈßÀ¡¥ 7 ∑–‡∫’¬π¬“ ‡ªìπºŸâº≈‘µ„πª√–‡∑» 3 ∫√‘…—∑ ·≈–π”‡¢â“ 1 ∫√‘…—∑

 ÿà¡µ—«Õ¬à“ß®“°‚√ßæ¬“∫“≈√—∞∑—Ë«ª√–‡∑»®”π«π 18 µ—«Õ¬à“ß ‚¥¬¡“®“°ºŸâº≈‘µ„πª√–‡∑» 2 ∫√‘…—∑®”π«π 4 ∑–‡∫’¬π

¬“ »÷°…“§ÿ≥¿“æµ“¡«‘∏’·≈–¢âÕ°”Àπ¥¢Õßµ”√“ø“√å¡“‚§‡ªï¬¢Õß À√—∞Õ‡¡√‘°“‡≈à¡∑’Ë 37 (USP 37) ‚¥¬∑«π Õ∫
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«‘∏’°àÕπ°“√«‘‡§√“–Àå„πÀ—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ °“√≈–≈“¬¢Õßµ—«¬“·≈– Organic Impurity æ∫º≈∑«π Õ∫«‘∏’ºà“π

„π∑ÿ°À—«¢âÕ∑¥ Õ∫ ¬°‡«âπ°“√∑¥ Õ∫§«“¡·¡àπ¢Õß«‘∏’„π°“√«‘‡§√“–Àå Organic Impurity ‚¥¬‡°≥±å§à“√âÕ¬≈–¢Õß

°“√§◊π°≈—∫µâÕßÕ¬Ÿà„π™à«ß 97-103 ·µàº≈®“°°“√∑¥ Õ∫§‘¥‡ªìπ√âÕ¬≈– 92.7 ®÷ß«‘‡§√“–ÀåÀ“ “‡Àµÿ·≈–æ∫«à“«‘∏’„π

USP 37 √–∫ÿ„Àâ‡µ√’¬¡ “√≈–≈“¬¡“µ√∞“πº ¡√–À«à“ß Zidovudine ·≈– Thymine ‡æ◊ËÕµ√«®«‘‡§√“–Àåª√‘¡“≥µ—«¬“

 ”§—≠ ·≈– Organic Impurity „π§√“«‡¥’¬«°—π ·µà‡¡◊ËÕª√—∫«‘∏’‚¥¬‡µ√’¬¡·≈–©’¥ “√≈–≈“¬¡“µ√∞“π Zidovudine ·≈–

Thymine ·¬°°—π ·≈–‡°Á∫ ‡ª§µ√—¡¥â«¬µ—«µ√«®«—¥™π‘¥ PDA ∑”„Àâ∑√“∫«à“  “√¡“µ√∞“π Zidovudine ∑’Ëπ”¡“¥”‡π‘π

°“√„πÀ—«¢âÕ¥—ß°≈à“«¡’ª√‘¡“≥ Thymine ªπÕ¬Ÿà (¿“æ∑’Ë 5-7) ‡¡◊ËÕ∑¥ Õ∫§«“¡·¡àπ¢Õß«‘∏’À≈—ßª√—∫«‘∏’«‘‡§√“–Àå·≈â«æ∫

§à“√âÕ¬≈–°“√§◊π°≈—∫‡©≈’Ë¬‡ªìπ 99.5 ´÷ËßÕ¬Ÿà„π‡°≥±å°”Àπ¥ ®–‡ÀÁπ«à“°“√∑«π Õ∫«‘∏’«‘‡§√“–Àå∑”„Àâ “¡“√∂æ∫ªí®®—¬∑’Ë

Õ“®°àÕ„Àâ‡°‘¥§«“¡‰¡à∂Ÿ°µâÕß¢Õß¢âÕ¡Ÿ≈®“°«‘∏’µ√«®«‘‡§√“–Àå‰¥â º≈°“√»÷°…“§ÿ≥¿“æ„πÀ—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ §«“¡

·µ°µà“ß®“°πÈ”Àπ—°‡©≈’Ë¬°“√≈–≈“¬¢Õßµ—«¬“·≈– Organic Impurity æ∫«à“∑ÿ°µ—«Õ¬à“ßºà“π‡°≥±å¡“µ√∞“π„π∑ÿ°À—«

¢âÕ∑¥ Õ∫ · ¥ß«à“¬“·§ª´Ÿ≈ Zidovudine ∑’Ë¡’„™â„πª√–‡∑»‰∑¬¡’§ÿ≥¿“æ¥’

¬“·§ª´Ÿ≈ Stavudine „πª√–‡∑»‰∑¬¡’∑—ÈßÀ¡¥ 4 ∑–‡∫’¬π¬“ ‡ªìπºŸâº≈‘µ„πª√–‡∑» 1 ∫√‘…—∑ ·≈–π”‡¢â“ 2 ∫√‘…—∑

 ÿà¡µ—«Õ¬à“ß®“°‚√ßæ¬“∫“≈√—∞∑—Ë«ª√–‡∑»®”π«π 14 µ—«Õ¬à“ß ‚¥¬¡“®“°ºŸâº≈‘µ„πª√–‡∑» 1 ∫√‘…—∑ ®”π«π 1

∑–‡∫’¬π¬“ »÷°…“§ÿ≥¿“æµ“¡«‘∏’·≈–¢âÕ°”Àπ¥¢Õßµ”√“ø“√å¡“‚§‡ªï¬¢Õß À√—∞Õ‡¡√‘°“‡≈à¡∑’Ë 37 (USP 37) ‚¥¬∑«π

 Õ∫«‘∏’°àÕπ°“√«‘‡§√“–Àå„πÀ—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ °“√≈–≈“¬¢Õßµ—«¬“·≈– Organic Impurity æ∫º≈∑«π Õ∫

«‘∏’ºà“π„π∑ÿ°À—«¢âÕ∑¥ Õ∫ ·≈–µ√«®§ÿ≥¿“æ¬“·§ª´Ÿ≈ Stavudine „πÀ—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ §«“¡·µ°µà“ß®“°

πÈ”Àπ—°‡©≈’Ë¬ §«“¡ ¡Ë”‡ ¡Õ¢Õßµ—«¬“ °“√≈–≈“¬¢Õßµ—«¬“ Organic Impurities ª√‘¡“≥πÈ”·≈– Specific Rotation æ∫

«à“∑ÿ°µ—«Õ¬à“ßºà“π‡°≥±å¡“µ√∞“π„π∑ÿ°À—«¢âÕ∑¥ Õ∫ ß“π«‘®—¬¢Õß Kamsaladevi K. Naidoo ·≈–§≥–(23) ‰¥â∑”°“√

»÷°…“ Degrade product ¢Õß¬“·§ª Ÿ́≈ Stavudine „π∫√√®ÿ¿—≥±å∑’ËπÕ°‡Àπ◊Õ®“°∑’ËºŸâº≈‘µ„Àâ¡“ §◊Õ®”≈Õß°“√·∫àß‡°Á∫¬“

¢ÕßºŸâªÉ«¬ ∑’ËÕÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ Ÿß°«à“∑’ËºŸâº≈‘µ√–∫ÿ (ºŸâº≈‘µ·π–π”„Àâ‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘‰¡à‡°‘π 25 °C „π¿“™π–ªî¥ π‘∑)

´÷ËßºŸâ«‘®—¬„π§√—Èßπ—ÈπÕÕ°·∫∫·≈–‡°Á∫µ—«Õ¬à“ß„πÀàÕæ≈“ µ‘°‡·≈–¢«¥·°â«„ ·≈â«‡°Á∫„π ¿“«– 30 °C/§«“¡™◊Èπ —¡æ—∑∏å

75% ·≈– 50 °C/§«“¡™◊Èπ —¡æ—∑∏å 95% ‚¥¬‡¡◊ËÕ§√∫ 28 «—π æ∫ %Degrade ∑’Ë‡°Á∫„πÀàÕæ≈“ µ‘°‡∑à“°—∫ 27.4% ·≈–

53.6% ·≈– %Degrade ∑’Ë‡°Á∫„π¢«¥·°â«„ ‡∑à“°—∫ 35.7% ·≈– 51% µ“¡≈”¥—∫ ®–‡ÀÁπ«à“·¡â«à“‡°Á∫„π ¿“«–Õÿ≥À¿Ÿ¡‘

ÀâÕßª°µ‘§◊Õ 30 °C/§«“¡™◊Èπ —¡æ—∑∏å 75% °Áæ∫ %Degrade „πµ—«Õ¬à“ß·§ª Ÿ́≈ Stavudine ∑’Ë∫√√®ÿ„πÀàÕæ≈“ µ‘°

·≈–¢«¥·°â«„ ‡ªìπ 27.4% ·≈– 35.7% ´÷Ëß Õ¥§≈âÕß°—∫°“√ ≈“¬µ—«¢Õß Stavudine «à“ ≈“¬µ—«‡ªìπ Thymine ‚¥¬

ªØ‘°‘√‘¬“ Hydrolysis, Oxidative ·≈– Photolytic(24) ®“°ß“π«‘®—¬π’È‡ªìπ∑’Ëπà“ —ß‡°µ«à“ Stavudine §«√‰¥â√—∫∫√√®ÿ„π

¿“™π–∑÷∫· ß „ à “√¥Ÿ¥§«“¡™◊Èπ·≈–‡°Á∫„π ¿“«–∑’Ë‡À¡“– ¡ ‡π◊ËÕß®“°°“√»÷°…“À“ª√‘¡“≥πÈ”„π Stavudine æ∫«à“

Stavudine ¥Ÿ¥§«“¡™◊Èπ‰¥âßà“¬ ¥—ß®–‡ÀÁπ‰¥â®“°¢≥–∑”°“√«‘‡§√“–Àå°“√À“ª√‘¡“≥πÈ” ´÷ËßµâÕß∑”„π ¿“«–·«¥≈âÕ¡∑’Ë

§«“¡™◊Èπ —¡æ—∑∏å‰¡à‡°‘π 50% ·≈–™—Ëßºß¬“„ à¿“™π–ªî¥¥â«¬§«“¡√«¥‡√Á« ‡æ◊ËÕ‰¡à„Àâ§«“¡™◊Èπ„π∫√√¬“°“»‡°“–ºß¬“ ÷́Ëß

®–∑”„Àâ§à“ª√‘¡“≥πÈ”∑’Ë«‘‡§√“–Àå‰¥â Ÿß°«à“§«“¡‡ªìπ®√‘ß ‚¥¬æ∫ª√‘¡“≥πÈ”Õ¬Ÿà„π™à«ß√âÕ¬≈– 2.7-3.5 ´÷Ëßºà“π‡°≥±å

°”Àπ¥§◊Õ‰¡à‡°‘π√âÕ¬≈– 3.5 ·µà¡’À≈“¬µ—«Õ¬à“ß∑’Ë¡’§à“„°≈â‡§’¬ßÀ√◊Õ‡∑à“°—∫‡°≥±å°”Àπ¥ ®÷ß‡ªìπ¢âÕæ÷ß√–«—ß¢Õß∫√‘…—∑ºŸâº≈‘µ

„π‡√◊ËÕßª√‘¡“≥ “√¥Ÿ¥§«“¡™◊Èπ∑’ËµâÕß„ à„Àâ‡æ’¬ßæÕ ·≈–‡¿ —™°√∑’Ë®–∫√‘À“√¬“·≈–·π–π”°“√„™â¬“µâÕß¡’§«“¡√Ÿâ„π°“√

·∫àß∫√√®ÿ¬“„ÀâºŸâªÉ«¬ ·≈–„Àâ¢âÕ¡Ÿ≈°“√‡ªî¥-ªî¥¿“™π–∫√√®ÿ‡æ◊ËÕ√—∫ª√–∑“π¬“‡π◊ËÕß®“°Õ“®‡ªìπ “‡Àµÿ∑”„Àâª√– ‘∑∏‘¿“æ

¢Õß¬“‡ª≈’Ë¬π·ª≈ß‰ª‰¥â µ—«Õ¬à“ß‡™àπÀ“°‚√ßæ¬“∫“≈®à“¬¬“‚¥¬∫√√®ÿ„π´Õß´‘ª„  ·≈–‰¡à„ à “√¥Ÿ¥§«“¡™◊Èπ À√◊Õ°“√∑’Ë

ºŸâªÉ«¬π”¬“ÕÕ°¡“„ à„π´Õß ‘́ª„ ‡Õß‡æ◊ËÕ§«“¡ –¥«°„π°“√√—∫ª√–∑“π¬“ „π√–¬–‡æ’¬ß 1 ‡¥◊Õπ µ—«¬“¡’‚Õ°“ ‡°‘¥°“√

 ≈“¬µ—«‰¥â¡“°∂÷ß 36% ®÷ß‡ÀÁπ«à“‡¿ —™°√§«√®à“¬¬“‚¥¬„ÀâÕ¬Ÿà„π¿“™π–∫√√®ÿ∑’ËºŸâº≈‘µ„Àâ¡“ À“°¡’°“√·∫àß¬“‰ª„ à¿“™π–

Õ◊Ëπ§«√„ à„π¿“™π–ªî¥ π‘∑ ªÑÕß°—π· ß·≈–„ à “√¥Ÿ¥§«“¡™◊Èπ„πª√‘¡“≥∑’Ë‡æ’¬ßæÕ ‡æ◊ËÕªÑÕß°—π°“√ ≈“¬µ—«¢Õßµ—«¬“
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À“°„ à “√¥Ÿ¥§«“¡™◊Èπ‰¡à‡æ’¬ßæÕÀ√◊Õ‡°Á∫√—°…“¬“„π ¿“«–‰¡à‡À¡“– ¡ Õ“® àßº≈µàÕª√– ‘∑∏‘¿“æ¬“´÷Ëß∑”„ÀâºŸâªÉ«¬‰¥â

√—∫¬“‰¡à∂÷ß√–¥—∫°“√√—°…“ ®ππ”¡“ ÷́Ëß°“√¥◊ÈÕ¬“‰¥â„π¿“¬À≈—ß‰¥â Õ¬à“ß‰√°Á¥’®“°º≈«‘‡§√“–Àå§ÿ≥¿“æ¬“ Stavudine æ∫«à“

ºà“π‡°≥±å¡“µ√∞“π„π∑ÿ°À—«¢âÕ ∑ÿ°µ—«Õ¬à“ß · ¥ß«à“¬“·§ª Ÿ́≈ Stavudine ∑’Ë¡’„™â„π‚√ßæ¬“∫“≈√—∞„πª√–‡∑»‰∑¬¡’

§ÿ≥¿“æ¥’ Õ¬à“ß‰√°Áµ“¡ §«√µâÕß¡’°“√®à“¬¬“ °“√·π–π”«‘∏’°“√√—∫ª√–∑“π·≈–«‘∏’°“√‡°Á∫¬“∑’Ë‡À¡“– ¡„Àâ·°àºŸâªÉ«¬¥â«¬

‡æ◊ËÕ„ÀâºŸâªÉ«¬‰¥â√—∫ª√–∑“π¬“∑’Ë¡’§ÿ≥¿“æ¥’ ‚¥¬®–‡ÀÁπ«à“‡¿ —™°√¡’∫∑∫“∑ ”§—≠„π°“√®à“¬¬“ „Àâ§”·π–π”°“√„™â·≈–

„Àâ¢âÕ¡Ÿ≈°“√‡°Á∫√—°…“¬“·°àºŸâªÉ«¬

¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/ Nevirapine/ Stavudine „πª√–‡∑»‰∑¬¡’∑—ÈßÀ¡¥ 3 ∑–‡∫’¬π¬“ ‚¥¬‡ªìπºŸâº≈‘µ

„πª√–‡∑» 1 ∫√‘…—∑ ·≈–π”‡¢â“ 1 ∫√‘…—∑  ÿà¡µ—«Õ¬à“ß®“°‚√ßæ¬“∫“≈√—∞∑—Ë«ª√–‡∑»·≈–∫√‘…—∑ºŸâº≈‘µ®”π«π 11 µ—«Õ¬à“ß

‚¥¬‰¥â¡“®“°ºŸâº≈‘µ„πª√–‡∑»®”π«π 1 ∑–‡∫’¬π¬“‡∑à“π—Èπ »÷°…“§ÿ≥¿“æµ“¡«‘∏’·≈–¢âÕ°”Àπ¥¢Õß∫√‘…—∑ºŸâº≈‘µ ‚¥¬

∑«π Õ∫«‘∏’°àÕπ°“√«‘‡§√“–Àå„πÀ—«¢âÕª√‘¡“≥µ—«¬“ ”§—≠ °“√≈–≈“¬¢Õßµ—«¬“ §«“¡ ¡Ë”‡ ¡Õ¢Õßµ—«¬“·≈– Organic

Impurity æ∫º≈°“√∑«π Õ∫¢Õß«‘∏’ºà“π„π∑ÿ°À—«¢âÕ∑¥ Õ∫ ·≈–æ∫«à“µ—«Õ¬à“ß∑—Èß 11 µ—«Õ¬à“ßºà“π‡°≥±å¡“µ√∞“π„π

∑ÿ°À—«¢âÕ∑¥ Õ∫ ∑—Èßπ’È„πÀ—«¢âÕ Organic Impurities ¢ÕßºŸâº≈‘µ¡’°”Àπ¥‡æ’¬ßª√‘¡“≥ Thymine ‰¡à¡“°°«à“√âÕ¬≈– 3.0

·µà‡π◊ËÕß®“°¬“‡¡Á¥ Ÿµ√º ¡π’È¡’∑—Èß Lamivudine ·≈– Nevirapine º ¡Õ¬Ÿà¥â«¬ ®÷ß§«√¡’¢âÕ°”Àπ¥·≈–µ√«®°“√

‡ ◊ËÕ¡ ≈“¬¢Õßµ—«¬“Õ’° 2 µ—«¥â«¬§◊Õ Degrade product ¢Õß Lamivudine ‰¥â·°à Lamivudine carboxylic acid,

Lamivudine diasteromer ·≈– Degrade product ¢Õß Nevirapine ‰¥â·°à Nevirapine related compound A, Nevirapine

related compound B À√◊Õ Individual impurity ‡æ◊ËÕ¡—Ëπ„®«à“µ—«¬“‰¡à¡’ Degrade product Õ◊Ëπ‡°‘π°”Àπ¥¥â«¬ Õ¬à“ß‰√

°Á¥’®–‡ÀÁπ‰¥â«à“µ—«Õ¬à“ß¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/ Nevirapine/ Stavudine ºà“π‡°≥±å¡“µ√∞“π„π∑ÿ°µ—«¬“·≈–∑ÿ°

Õ¬à“ß„π∑ÿ°À—«¢âÕ∑¥ Õ∫ · ¥ß«à“¬“‡¡Á¥ Lamivudine/ Nevirapine/ Stavudine ∑’Ë¡’„™â„π‚√ßæ¬“∫“≈√—∞„πª√–‡∑»‰∑¬π—Èπ

¡’§ÿ≥¿“æ¥’

®“°°“√»÷°…“¢âÕ¡Ÿ≈§ÿ≥¿“æ¬“µâ“π‰«√— ∑’Ë‡ªìπ Ÿµ√·π–π”∑—Èß 3 µ—«¢â“ßµâπ æ∫«à“¬“¡’§ÿ≥¿“æ¥’ Õ“®°≈à“«‰¥â«à“¬“

∑—Èß 3 µ—«‰¡à¡’ à«π‡°’Ë¬«¢âÕß°—∫Õÿ∫—µ‘°“√≥å°“√¥◊ÈÕ¬“µâ“π‰«√— ∑’Ë‡°‘¥®“°¬“¥âÕ¬§ÿ≥¿“æ ‚¥¬°“√¥◊ÈÕ¬“Õ“®‡°‘¥®“°ªí®®—¬Õ◊ËπÊ

‰¥â·°à §«“¡√à«¡¡◊Õ„π°“√„™â¬“¢ÕßºŸâªÉ«¬µË” (Poor adherence) ÷́Ëß‡°‘¥®“°°“√¢“¥¬“¢ÕßºŸâªÉ«¬‡Õß §«“¡ —́∫´âÕπ¢Õß

 Ÿµ√¬“µâ“π‰«√— ∑’Ë¡’§«“¡À≈“°À≈“¬¢π“π∑”„Àâ°‘π¬“‰¡àµ√ß‡«≈“ ‰¡à ¡Ë”‡ ¡Õ ‰¡àµàÕ‡π◊ËÕßÀ√◊Õ≈◊¡√—∫ª√–∑“π¬“ §«“¡

‰¡à “¡“√∂∑πµàÕº≈¢â“ß‡§’¬ß¢Õß¬“‰¥â®÷ß‰¡à√—∫ª√–∑“π¬“ Õ’°ªí®®—¬°Á§◊Õ√–¥—∫¬“„π‡≈◊Õ¥‰¡à‡æ’¬ßæÕµàÕ°“√√—°…“ ´÷Ëß

‡°‘¥®“°ª√– ‘∑∏‘¿“æ¢Õß Ÿµ√¬“∑’Ë‡≈◊Õ°„™â¡’§«“¡·√ßµË”‡°‘π‰ª °“√¥Ÿ¥´÷¡¢Õß¬“‰¡à¥’ ‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß¬“ (Drug

interaction)(2, 17)  ·¡â«à“¬“µâ“π‰«√—  ∑’Ë‰¥â√—∫®“°‚√ßæ¬“∫“≈®–¡’§ÿ≥¿“æ¥’·µà°ÁµâÕß§”π÷ß∂÷ß§ÿ≥¿“æ¬“‡¡◊ËÕ‰ªÕ¬Ÿà„π¡◊Õ

ºŸâªÉ«¬¥â«¬ ‡™àπ À“°¬“·§ª´Ÿ≈ Stavudine ∑’Ë‡°Á∫√—°…“¬“„π ¿“«–‰¡à‡À¡“– ¡Õ“®¡’º≈∑”„Àâ§ÿ≥¿“æ¬“≈¥≈ß ÷́Ëß àßº≈

µàÕ°“√¥◊ÈÕ¬“‰¥â ·≈–πÕ°®“°¬“µâ“π‰«√—  Ÿµ√·π–π”‡À≈à“π’È∑’Ë¡’„™â¡“µ—Èß·µàªï 2550 ·≈â«¬—ß¡’¬“µâ“π‰«√—  Ÿµ√·π–π”∑’Ë„Àâ

„™â°—π„πªí®®ÿ∫—π‰¥â·°à Tenofovir, Emtricitabine, Lamivudine, Efarvirence(25) ∑’Ë§«√π”¡“∑¥ Õ∫§ÿ≥¿“æ¥â«¬‡™àπ°—π

∫∑ √ÿª

°“√»÷°…“¢âÕ¡Ÿ≈§ÿ≥¿“æ¢Õß¬“µâ“π‰«√— ∑—Èß 3 µ—« ‰¥â·°à¬“·§ª Ÿ́≈ Zidovudine ¬“·§ª Ÿ́≈ Stavudine ·≈–

¬“‡¡Á¥ Ÿµ√º ¡ Lamivudine/ Nevirapine/ Stavudine æ∫«à“¬“µâ“π‰«√—  Ÿµ√·π–π”∑—Èß 3 µ—«¡’§ÿ≥¿“æ¥’ Õ“®°≈à“«

‰¥â«à“¬“∑—Èß 3 µ—«‰¡à¡’ à«π‡°’Ë¬«¢âÕß°—∫Õÿ∫—µ‘°“√≥å°“√¥◊ÈÕ¬“µâ“π‰«√— ∑’Ë‡°‘¥®“°¬“¥âÕ¬§ÿ≥¿“æ·µàÕ¬à“ß„¥ Õ¬à“ß‰√°Á¥’§«√

¡’°“√ ”√«®§ÿ≥¿“æ¬“°≈ÿà¡π’Èµ—«Õ◊Ëπ‡æ‘Ë¡‡µ‘¡¥â«¬ ‡™àπ¬“∑’Ë¡’ª√‘¡“≥„™â Ÿßµ—«Õ◊Ëπ À√◊Õ¬“ Ÿµ√∑“ß‡≈◊Õ°´÷Ëß‡≈◊Õ°„™â„π°√≥’

¥◊ÈÕ¬“À√◊Õ∑πº≈¢â“ß‡§’¬ß¢Õß¬“ Ÿµ√æ◊Èπ∞“π‰¡à‰¥â ‡æ◊ËÕ √â“ß§«“¡‡™◊ËÕ¡—Ëπ„π§ÿ≥¿“æ¬“µâ“π‰«√— «à“§ÿ≥¿“æ¬“°≈ÿà¡π’È

‰¡à‡°’Ë¬«¢âÕß°—∫Õÿ∫—µ‘°“√≥å°“√¥◊ÈÕ¬“ ∑—Èßπ’È°“√»÷°…“§ÿ≥¿“æ¬“∑—Èß 3 µ—«π’È∑”„Àâ‰¥â¢âÕ¡Ÿ≈§ÿ≥¿“æ¬“ ‡æ◊ËÕ‡º¬·æ√à§ÿ≥¿“æ
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¢à“««‘∑¬“»“ µ√å

Scientific News

 À√—∞Õ‡¡√‘°“ª√–°“»√—∫√Õß°“√¢÷Èπ∑–‡∫’¬π¬“®“°°—≠™“‡ªìπ§√—Èß·√°

„π«—π∑’Ë 25 ¡‘∂ÿπ“¬π §.». 2018 Õß§å°“√Õ“À“√·≈–¬“·Ààß À√—∞Õ‡¡√‘°“ (U.S. Food and Drug Administration,

FDA) ‰¥âª√–°“»√—∫√Õß°“√¢÷Èπ∑–‡∫’¬π¬“‡Õæ‘‰¥‚Õ‡≈Á°´å (Epidiolex®) ́ ÷Ëß‡ªìπ¬“∑’Ë¡’ “√ °—¥®“°°—≠™“∑’Ë™◊ËÕ·§ππ“∫‘πÕ≈

(cannabinol) À√◊Õ ´’∫’¥’ (CBD) ‡ªìπ “√ÕÕ°ƒ∑∏‘Ï ”§—≠ (active ingredient) π—∫«à“‡ªìπ§√—Èß·√°∑’Ë¬“æ—≤π“®“°°—≠™“

‰¥â√—∫Õπÿ≠“µ„Àâ®”Àπà“¬·≈–„™â„π∑“ß°“√·æ∑¬å„πª√–‡∑» À√—∞Õ‡¡√‘°“ ‚¥¬¡’¢âÕ∫àß„™â‡æ◊ËÕ√—°…“‚√§≈¡™—°„π‡¥Á°

™π‘¥À“¬“°·≈–¡’Õ“°“√√ÿπ·√ß 2 °≈ÿà¡Õ“°“√‰¥â·°à ‡≈ππÁÕ°´å - ·°ä´‡∑â“µå ´‘π‚¥√¡ (Lennox-Gastaut syndrome) ·≈–

¥√“‡«Á∑ ´‘π‚¥√¡ (Dravet syndrome)(1-2)

°—≠™“ (Cannabis sativa L.) ∂◊Õ‡ªìπæ◊™∑’Ë¡’∑—Èß ç™◊ËÕ‡ ’¬é ·≈– ç™◊ËÕ‡ ’¬ßé „π “¬µ“¢Õß™“«‚≈° ·¡â«à“„πªí®®ÿ∫—π

®–¡’ß“π«‘®—¬ ·≈–À≈—°∞“π∑“ß«‘∑¬“»“ µ√å®”π«π¡“° ∑’Ë™’È„Àâ‡ÀÁπ∂÷ßª√–‚¬™πå∑“ß°“√·æ∑¬å¢Õß°—≠™“ ·≈– “√ °—¥

∑’Ë‰¥â®“°°—≠™“ ‰¡à«à“®–‡ªìπ°“√„™â√—°…“‚√§√–∫∫ª√– “∑ ‚√§∑“ß®‘µ‡«™·≈–√–∫∫ª√– “∑ (neuropsychiatric

symptoms) √—°…“Õ“°“√‰¡àÕ¬“°Õ“À“√ µ≈Õ¥®π„™â∫√√‡∑“§«“¡‡®Á∫ª«¥„πºŸâªÉ«¬‚√§√–∫∫ª√– “∑·≈–‚√§¡–‡√Áß ·µà

¥â«¬ ∂“π–∑“ß°ØÀ¡“¬¢Õß°—≠™“∑’Ë∂Ÿ°®—¥„ÀâÕ¬Ÿà„πÀ¡«¥À¡Ÿà¢Õß¬“‡ æµ‘¥„Àâ‚∑… (narcotic) «—µ∂ÿÕÕ°ƒ∑∏‘ÏµàÕ®‘µª√– “∑

(psychotropic substance) À√◊Õ«—µ∂ÿ§«∫§ÿ¡ (controlled substance) „πÀ≈“¬ª√–‡∑»∑—Ë«‚≈° ∑”„Àâ°“√π”°—≠™“¡“„™â

„π°“√∫”∫—¥√—°…“‚√§ (medical use) ¬—ß§ß‡ªìπª√–‡¥Áπ∑’Ë¡’°“√∂°‡∂’¬ß°—πÕ¬Ÿà¡“°(3)

 ”À√—∫ª√–‡∑» À√—∞Õ‡¡√‘°“ ·¡â®–‡ªìπ∑’Ë∑√“∫°—π¥’«à“¡’°“√„™â°—≠™“°—πÕ¬à“ß°«â“ß¢«“ß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π√—∞

∑’Ë°ÆÀ¡“¬¡≈√—∞ (State Law) Õπÿ≠“µ„Àâ„™â°—≠™“‡æ◊ËÕ°“√∫”∫—¥√—°…“Õ“°“√‡®Á∫ªÉ«¬ (medicinal purpose) µ≈Õ¥®π‡æ◊ËÕ

ºàÕπ§≈“¬·≈– —π∑π“°“√ (recreational purpose) ‰¥â‚¥¬‰¡à∂◊Õ«à“‡ªìπ°“√¢—¥µàÕ°ÆÀ¡“¬ ∑«à“µ“¡°ÆÀ¡“¬ Àæ—π∏√—∞

(Federal Law) °—≠™“¬—ß§ß®—¥‡ªìπ ‘Ëßº‘¥°ÆÀ¡“¬ ‚¥¬æ√–√“™∫—≠≠—µ‘«—µ∂ÿ§«∫§ÿ¡ (Controlled Substance, CSA) ¿“¬„µâ

ª√–¡«≈°ÆÀ¡“¬·Ààß À√—∞Õ‡¡√‘°“ (United States Code, U.S.C.) À—«¢âÕ∑’Ë 21 ¢âÕ∑’Ë 881 (21 U.S.C. § 881) °”Àπ¥

„Àâ°—≠™“‡ªìπ «—µ∂ÿ§«∫§ÿ¡ª√–‡¿∑∑’Ë 1 (Schedule I) ´÷ËßÀ¡“¬∂÷ß¬“  “√ ·≈– “√‡§¡’∑’Ë„™â‡ªìπ¬“∑’Ëªí®®ÿ∫—π¬—ß‰¡àæ∫

À≈—°∞“π¬◊π¬—π∂÷ßª√–‚¬™πå∑“ß°“√·æ∑¬å ·≈–¡’§«“¡‡ ’Ë¬ß ŸßµàÕ°“√π”‰ª„™â„π∑“ß∑’Ëº‘¥ (drug abuse) ®÷ßµâÕß‰¥â√—∫

°“√§«∫§ÿ¡Õ¬à“ß‡¢â¡ß«¥ ·≈–·æ∑¬å‰¡à “¡“√∂ —Ëß®à“¬ (prescribe) °—≠™“‡æ◊ËÕ°“√∫”∫—¥√—°…“‚√§‰¥â(4)

∑’Ë¡“¢Õß ç™◊ËÕ‡ ’¬é ¢Õß°—≠™“„π∞“π– “√‡ æµ‘¥ ·≈–«—µ∂ÿÕÕ°ƒ∑∏‘ÏµàÕ®‘µª√– “∑ §◊Õ “√‡§¡’∑’Ë¡’™◊ËÕ«à“

‡µµ√–‰Œ‚¥√·§ππ“∫‘πÕ≈ (tetrahydrocannabinol) À√◊Õ ∑’‡Õ™ ’́ (THC) ‚¥¬ THC ®–∑”„Àâ‡°‘¥Õ“°“√‡§≈‘∫‡§≈‘È¡

(euphoria) À√◊Õ∑’Ë‡√’¬°°—π«à“ Õ“°“√ çhighé Õ“°“√ª√– “∑À≈Õπ (hallucination) ·≈–À“°„™âÕ¬à“ßµàÕ‡π◊ËÕß°ÁÕ“®∑”„Àâ

‡°‘¥°“√‡ æµ‘¥‰¥â ¢≥–∑’Ë CBD ÷́Ëß‡ªìπ “√ ”§—≠Õ’°™π‘¥Àπ÷Ëß∑’Ëæ∫„π°—≠™“‰¡à¡’ƒ∑∏‘Ï¥—ß°≈à“« „π∑“ßµ√ß°—π¢â“¡ °“√

∑¥ Õ∫ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“„πÀ≈Õ¥∑¥≈Õß (In vitro) · ¥ß„Àâ‡ÀÁπ«à“ CBD ¡’ƒ∑∏‘ÏªÑÕß°—π°“√∑”≈“¬‡´≈≈åª√– “∑

(neuroprotective) ≈¥°“√Õ—°‡ ∫ (anti-inflammatory) ·≈–µàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √– (antioxidant)(1-3)

‡Õæ‘‰¥‚Õ‡≈Á°´å ‡ªìπº≈ß“π«‘®—¬·≈–æ—≤π“¢Õß∫√‘…—∑ GW Pharmaceutical PLC ª√–‡∑»Õ—ß°ƒ… „π√Ÿª·∫∫¬“

√—∫ª√–∑“π ª√–°Õ∫¥â«¬ “√ °—¥ CBD §«“¡∫√‘ ÿ∑∏‘Ï Ÿß®“°°—≠™“ ¡’ƒ∑∏‘Ïµâ“πÕ“°“√™—° (anticonvulsant) ‚¥¬‰¡à°àÕ„Àâ

‡°‘¥Õ“°“√∑“ß®‘µª√– “∑‚¥¬°“√»÷°…“∑“ß§≈‘π‘°·∫∫·∫∫ ÿà¡·≈–ª°ªî¥ Õß∑“ß‡∑’¬∫°—∫¬“À≈Õ° (randomized, double-

blind, placebo-controlled clinical trial) „πÕ“ “ ¡—§√´÷ËßªÉ«¬¥â«¬‚√§‡≈ππÁÕ°´å - ·°ä´‡∑â“µå ‘́π‚¥√¡ À√◊Õ ¥√“‡«Á∑

´‘π‚¥√¡ ®”π«π∑—ÈßÀ¡¥ 516 §π æ∫«à“‡Õæ‘‰¥‚Õ‡≈Á°´å™à«¬≈¥§«“¡∂’Ë„π°“√‡°‘¥°“√Õ“°“√™—° (seizure) „πºŸâªÉ«¬
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∑—Èß Õß‚√§‰¥âÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ‡∑’¬∫°—∫¬“À≈Õ° (placebo) ∑—Èßπ’È ‚√§‡≈ππÁÕ°´å - ·°ä´‡∑â“µå ‘́π‚¥√¡ ·≈–¥√“‡«Á∑

´‘π‚¥√¡ ‡ªìπ‚√§≈¡™—°™π‘¥À“¬“°∑’Ë¡’ “‡Àµÿ¡“®“°§«“¡º‘¥ª°µ‘∑“ßæ—π∏ÿ°√√¡ ºŸâªÉ«¬¥â«¬‚√§≈¡™—°∑—Èß Õß‚√§®–

‡√‘Ë¡· ¥ßÕ“°“√µ—Èß·µàÕ“¬ÿ¬—ßπâÕ¬ (™à«ß¢«∫ªï·√° ”À√—∫¥√“‡«Á∑ ‘́π‚¥√¡ ·≈–™à«ßÕ“¬ÿ 3-5 ªï  ”À√—∫‚√§‡≈ππÁÕ°´å -

·°ä´‡∑â“µå ´‘π‚¥√¡) ‚¥¬¡’Õ“°“√· ¥ß∑’Ë ”§—≠§◊Õ°“√™—°·∫∫§«∫§ÿ¡‰¡à‰¥â ·≈–¡’§«“¡∂’Ë„π°“√™—° Ÿß  àßº≈°√–∑∫

µàÕ°“√„™â™’«‘µª√–®”«—π µ≈Õ¥®πæ—≤π“°“√∑—Èß∑“ß¥â“π√à“ß°“¬ Õ“√¡≥å ·≈– µ‘ªí≠≠“ ‚¥¬æ∫«à“‡¥Á°∑’ËªÉ«¬¥â«¬‚√§

‡≈ππÁÕ°´å - ·°ä´‡∑â“µå ‘́π‚¥√¡®–¡’æ—≤π“°“√¥â“π°“√‡§≈◊ËÕπ‰À« (motor skill) ‡™àπ °“√§≈“π ·≈–°“√π—Ëß ™â“°«à“

‡¥Á°ª°µ‘ ·≈– à«π„À≠à ‰¡à “¡“√∂ªØ‘∫—µ‘°‘®«—µ√ª√–®”«—π‰¥âÀ“°ª√“»®“°°“√™à«¬‡À≈◊Õ  à«πºŸâªÉ«¬¥â«¬‚√§¥√“‡«Á∑

´‘π‚¥√¡ Õ“®¡’Õ“°“√™—°√ÿπ·√ß·≈–µàÕ‡π◊ËÕß¬“«π“π®π°àÕ„Àâ‡°‘¥Õ—πµ√“¬∂÷ß™’«‘µ ‡Õæ‘‰¥‚Õ‡≈Á°´å®÷ß∂◊Õ«à“‡ªìπ§«“¡

°â“«Àπâ“„π°“√√—°…“‚√§∑—Èß Õß™π‘¥‚¥¬‡©æ“–‚√§¥√“‡«Á∑ ‘́π‚¥√¡ ÷́Ëß‡Õæ‘‰¥‚Õ‡≈Á°´å∂◊Õ‰¥â«à“‡ªìπ¬“™π‘¥·√°∑’Ë‰¥â√—∫

°“√√—∫√Õß«à“¡’ª√– ‘∑∏‘¿“æ·≈–¡’§«“¡‡©æ“–‡®“–®ß„π°“√√—°…“(1-2, 5)

„π¥â“π§«“¡ª≈Õ¥¿—¬„π°“√„™â¬“ ®“°°“√»÷°…“∑“ß§≈‘π‘° ¬—ß‰¡àæ∫Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ë√ÿπ·√ß®“°°“√„™â¬“

‡Õæ‘‰¥‚Õ‡≈Á°´å ‚¥¬Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ëæ∫‰¥â∫àÕ¬ §◊Õ Õ“°“√ßà«ß ÕàÕπ‡æ≈’¬ ‡∫◊ËÕÕ“À“√ ∑âÕß‡ ’¬ πÕπ‰¡àÀ≈—∫ º◊Ëπ

º‘«Àπ—ß ·≈–√–¥—∫‡Õπ‰´¡åµ—∫ Ÿßº‘¥ª°µ‘ ÷́Ëß∑“ßºŸâº≈‘µ®–µâÕß∑”°“√»÷°…“·≈–‡°Á∫¢âÕ¡Ÿ≈Õ“°“√‰¡àæ÷ßª√– ß§å®“°°“√„™â

¬“Õ¬à“ßµàÕ‡π◊ËÕß À≈—ß®“°∑’Ëº≈‘µ¿—≥±å‰¥âÕÕ° Ÿàµ≈“¥ (post-marketing surveillance)(1-2)

Õ¬à“ß‰√°Áµ“¡ ‡π◊ËÕß®“°‡Õæ‘‰¥‚Õ‡≈Á° ǻ ‡ªìπ “√ °—¥∑’Ë‰¥â®“°°—≠™“ ®÷ß®—¥‡ªìπ«—µ∂ÿ§«∫§ÿ¡ª√–‡¿∑∑’Ë 1 (Schedule I)

µ“¡°ÆÀ¡“¬ Àæ—π∏√—∞ ´÷Ëß¡’¢âÕ®”°—¥„π°“√§√Õ∫§√Õß ·≈–°“√®—¥®”Àπà“¬ ∫√‘…—∑®÷ß¬—ß‰¡à “¡“√∂®”Àπà“¬¬“¥—ß°≈à“«

‰¥â∑—π∑’ ‚¥¬¢≥–π’ÈÕ¬Ÿà„π√–À«à“ß¥”‡π‘π°“√∑∫∑«π°“√®—¥ª√–‡¿∑«—µ∂ÿ§«∫§ÿ¡ (rescheduling) ÷́Ëß§“¥«à“®–„™â‡«≈“

¥”‡π‘π°“√ª√–¡“≥ 90 «—π(1)

πÕ°‡Àπ◊Õ®“°ª√–‡∑» À√—∞Õ‡¡√‘°“·≈â« ¢≥–π’ÈÕß§å°√¬“·Ààß À¿“æ¬ÿ‚√ª (The European Medicines Agency, EMA)

Õ¬Ÿà√–À«à“ß°“√æ‘®“√≥“§”¢Õ¢÷Èπ∑–‡∫’¬π¬“‡Õæ‘‰¥‚Õ‡≈Á° ǻ ´÷Ëß§“¥«à“®–∑√“∫º≈°“√æ‘®“√≥“„π™à«ßµâπªï §.». 2019(5)

√«∫√«¡‚¥¬ ¿≠.∏π‘µ“ ªí∑¡®‘π¥“
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ª°‘≥°–

Miscellaneous

π—°«‘∑¬“»“ µ√å°“√·æ∑¬å‡°’¬√µ‘¬» ª√–®”ªï 2561

¡Ÿ≈π‘∏‘°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ‰¥â√‘‡√‘Ë¡„Àâ¡’°“√®—¥µ—Èß√“ß«—≈π—°«‘∑¬“»“ µ√å°“√·æ∑¬å‡°’¬√µ‘¬»¢÷Èπ‡ªìπªï·√°

„πªïæ.». 2558 ·≈–‰¥â¡’¥”√‘„Àâ®—¥µ—Èß√“ß«—≈π’ÈÕ¬à“ßµàÕ‡π◊ËÕß ‡æ◊ËÕ‡™‘¥™Ÿ‡°’¬√µ‘∫ÿ§≈“°√„π«ß°“√«‘∑¬“»“ µ√å°“√·æ∑¬å ºŸâ¡’

º≈ß“π¥â“πß“π«‘‡§√“–Àå ß“π«‘®—¬ ·≈–ß“π¡“µ√∞“πÀâÕßªØ‘∫—µ‘°“√ ¥â“π„¥¥â“πÀπ÷Ëß‡ªìπÀ≈—° ·≈–Õÿ∑‘»µπ‡ªìπª√–‚¬™πå

µàÕ«ß°“√«‘∑¬“»“ µ√å°“√·æ∑¬åÕ—π‡ªìπ∑’Ëª√–®—°…å ¡’°“√ √√À“√“¬™◊ËÕ‚¥¬‰¡à®Ì“°—¥Àπà«¬ß“π ∑—Èß¿“§√—∞·≈–‡Õ°™π ´÷Ëß

°“√§—¥‡≈◊Õ°‰¥â¥”‡π‘πß“π‚¥¬§≥–°√√¡°“√§—¥‡≈◊Õ°∫ÿ§§≈‡æ◊ËÕ√—∫√“ß«—≈π—°«‘∑¬“»“ µ√å°“√·æ∑¬å‡°’¬√µ‘¬» ∑’Ë·µàßµ—Èß‚¥¬

¡Ÿ≈π‘∏‘°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å

ºŸâ∑’Ë‰¥â√—∫√“ß«—≈π—°«‘∑¬“»“ µ√å°“√·æ∑¬å‡°’¬√µ‘¬» ª√–®”ªï æ.». 2561 ‰¥â·°à ‡¿ —™°√À≠‘ßÕ¡√“ «ß»åæÿ∑∏æ‘∑—°…å

„π‚Õ°“ π’È«“√ “√ “√µ”√“¬“œ ®÷ß¢Õ‡™‘¥™Ÿ‡°’¬√µ‘‚¥¬°“√π”º≈ß“π¥â“π«‘™“°“√∑’Ë ”§—≠¢Õß∑à“π ¡“‡º¬·æ√à„ÀâºŸâÕà“π

‰¥â√—∫∑√“∫ „π∞“π–∑’Ë∑à“π‡ªìπºŸâ√‘‡√‘Ë¡·≈–æ—≤π“√–∫∫§ÿ≥¿“æ¡“µ√∞“πÀâÕßªØ‘∫—µ‘°“√¥â“π°“√·æ∑¬å·≈– “∏“√≥ ÿ¢

µ“¡¡“µ√∞“π “°≈¡“Õ¬à“ßµàÕ‡π◊ËÕß¬“«π“π Õ—π‡ªìπ§ÿ≥Ÿª°“√¬‘ËßµàÕß“π«‘∑¬“»“ µ√å°“√·æ∑¬å¢Õßª√–‡∑»§«√§à“·°à

∑ÿ°∑à“π∑’Ë®–„™â‡ªìπ·∫∫Õ¬à“ß„π§«“¡¡ÿàß¡—Ëπ∑”ß“π¥â“π«‘∑¬“»“ µ√å°“√·æ∑¬å¢ÕßµπµàÕ‰ª

§µ‘„π°“√∑”ß“π:  ‡ªìπ¢â“√“™°“√µâÕßÕÿ∑‘»µ—«‡æ◊ËÕß“π

º≈ß“π‡¥àπ

1. √–∫∫§ÿ≥¿“æ¡“µ√∞“πÀâÕßªØ‘∫—µ‘°“√¥â“π°“√·æ∑¬å·≈– “∏“√≥ ÿ¢

- °“√√‘‡√‘Ë¡·≈–æ—≤π“√–∫∫§ÿ≥¿“æ¡“µ√∞“πÀâÕßªØ‘∫—µ‘°“√

‡√‘Ë¡µâπ®“°ª√– ∫°“√≥å¥â“π°“√«‘‡§√“–Àå “√µ°§â“ß¢Õß “√ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™„πÕ“À“√ ∑’Ë°”Àπ¥„Àâ

«‘‡§√“–Àå§à“ blank ·≈– recovery Õ¬à“ßµàÕ‡π◊ËÕß·≈–„Àâ°“√ π—∫ πÿπºŸâ«‘‡§√“–Àå¿“¬„π°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å√à«¡

 Õ∫‡∑’¬∫º≈«‘‡§√“–Àå°—∫µà“ßª√–‡∑»§◊Õ University of Miami „π™à«ßªï æ.». 2519-2526 ·≈–°—∫ FAO/WHO Food

Monitoring Program µ—Èß·µàªï æ.». 2527 ‡ªìπµâπ¡“ ‚¥¬º≈°“√ Õ∫‡∑’¬∫¢ÕßºŸâ«‘‡§√“–Àå®“°°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å

¡—°‰¥â§–·ππ‡ªìπ≈”¥—∫∑’Ë 1 À√◊Õ 2 Õ¬Ÿà‡ ¡Õ®“°π—Èπ‡¿ —™°√À≠‘ßÕ¡√“ «ß»åæÿ∑∏æ‘∑—°…å ‰¥âº≈—°¥—π√–∫∫§ÿ≥¿“æ

ÀâÕßªØ‘∫—µ‘°“√¢Õß°√¡«‘∑¬“»“ µ√å°“√·æ∑¬åÕ¬à“ß®√‘ß®—ß ‡æ◊ËÕ„Àâ‡ªìπ‰ª¡“µ√∞“π “°≈‡√‘Ë¡µâπ®“°¡“µ√∞“π ISO Guide

25 ‚¥¬„πªï æ.». 2534 ‰¥â‡√‘Ë¡®—¥∑”·π«∑“ß°“√°”Àπ¥™◊ËÕ§√ÿ¿—≥±å«‘∑¬“»“ µ√å°“√·æ∑¬å„Àâ¡’™◊ËÕ‡√’¬°¢“πµ√ß°—π

(Scientific Equipment Name And Code: SENAC)·≈–®—¥∑”§Ÿà¡◊Õ°“√∫”√ÿß√—°…“·≈– Õ∫‡∑’¬∫‡§√◊ËÕß¡◊Õ«‘∑¬“»“ µ√å

(Scientific Equipment : Maintenance and Calibration: SEMAC) ÷́Ëß‡ªìπ‡Õ° “√ ”§—≠∑’Ë π—∫ πÿπ°“√®—¥√–∫∫§ÿ≥¿“æ

µàÕ¡“„πªïæ.». 2536 ‰¥â®—¥∑”§Ÿà¡◊Õ§ÿ≥¿“æ (Quality Assurance Management Manual: QAMM) ‡ªìπº≈ ”‡√Á® ·≈–‰¥â

‡√‘Ë¡æ—≤π“§«“¡√Ÿâ·°àºŸâ∫√‘À“√·≈–‡®â“Àπâ“∑’Ë√–¥—∫µà“ßÊ ∑—Èß¥â“π§«“¡√Ÿâ‡°’Ë¬«°—∫§«“¡ ”§—≠¢Õß√–∫∫§ÿ≥¿“æ °“√ Õ∫

‡∑’¬∫‡§√◊ËÕß¡◊Õ °“√µ√«®µ‘¥µ“¡√–∫∫ß“π·≈–¥â“π‡∑§π‘§ ·≈–‡ªìπ∑à“π·√°∑’Ë∑”Àπâ“∑’ËºŸâÕ”π«¬°“√§ÿ≥¿“æ¢Õß°√¡

«‘∑¬“»“ µ√å°“√·æ∑¬å „πªï æ.». 2536-2543 ∑’Ë∑”Àπâ“∑’Ë„π°“√ª√– “π ª√–‡¡‘π ™—°®Ÿß ·≈–æ—≤π“„Àâ‡°‘¥§«“¡
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°â“«Àπâ“¢Õß√–∫∫Õ¬à“ßµàÕ‡π◊ËÕß‡ªìπ·π«∑“ß‡¥’¬«°—π∑—ÈßÕß§å°√ πÕ°®“°π’È¬—ß‰¥â‡ πÕ·π«∑“ß„Àâ°√¡œ √—∫√Õß§ÿ≥¿“æ

¥â«¬µπ‡Õßµ“¡¢âÕ°”Àπ¥„π ISO/IEC Guide 22: Supplierûs Declaration of Conformity

- √‘‡√‘Ë¡∫∑∫“∑°“√√—∫√Õß§«“¡ “¡“√∂ÀâÕßªØ‘∫—µ‘°“√¢Õß°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å

‡¡◊ËÕ°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å‰¥âæ—≤π“√–∫∫§ÿ≥¿“æ¡“µ√∞“πÀâÕßªØ‘∫—µ‘°“√¿“¬„πÕß§å°√Õ¬à“ß‡ªìπ√–∫∫

·≈â« µàÕ¡“‡¿ —™°√À≠‘ßÕ¡√“ «ß»åæÿ∑∏æ‘∑—°…å ®÷ß‰¥â‡ πÕºŸâ∫√‘À“√°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å„π°“√‡æ‘Ë¡∫∑∫“∑„À¡à

∑’Ë®–„Àâ°√¡œ ‡ªìπºŸâ„Àâ∫√‘°“√√—∫√Õß§«“¡ “¡“√∂ÀâÕßªØ‘∫—µ‘°“√ (Laboratory accreditation) ¥â“π°“√·æ∑¬å·≈–

 “∏“√≥ ÿ¢∑—Ë«ª√–‡∑»¥â«¬ ´÷ËßµàÕ¡“‰¥â√—∫°“√¬Õ¡√—∫®“°ºŸâ∫√‘À“√„Àâ¥”‡π‘π°“√µ—Èß ”π—°¡“µ√∞“πÀâÕßªØ‘∫—µ‘°“√¢÷Èπ

„π°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ®“°π—Èπ‰¥âÕÕ°·∫∫√–∫∫ ®—¥∑”¢âÕ°”Àπ¥·≈–·π«∑“ß°“√¬◊Ëπ§”¢Õ ‡æ◊ËÕÕ”π«¬§«“¡

 –¥«°„ÀâÀâÕßªØ‘∫—µ‘°“√∑’Ë¢Õ√—∫°“√√—∫√Õß ∑”„Àâ°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å‡√‘Ë¡ß“π√—∫√Õß§«“¡ “¡“√∂ÀâÕßªØ‘∫—µ‘°“√

µ√«®º≈‘µ¿—≥±å ÿ¢¿“æ‰¥â„πªï æ.». 2540 ‡ªìπµâπ¡“ ªí®®ÿ∫—π¡’ÀâÕßªØ‘∫—µ‘°“√Õ“À“√ ¬“ ‡§√◊ËÕß ”Õ“ß ‡§√◊ËÕß¡◊Õ·æ∑¬å

æ¬“∏‘«‘∑¬“§≈‘π‘° ∑’Ë‰¥â√—∫°“√√—∫√Õß‰ª·≈â«®”π«π 500 ·Ààß∑—Ë«ª√–‡∑» ·≈–√âÕß¢Õ°“√√—∫√Õß‡æ‘Ë¡¡“°¢÷Èπµ“¡≈”¥—∫

Õ’°∑—Èß¬—ß‰¥âæ—≤π“ß“π√—∫√Õß§ÿ≥¿“æÀâÕßªØ‘∫—µ‘°“√¡“‚¥¬µ≈Õ¥ ®π‰¥â√—∫°“√√—∫√Õß®“°Õß§å°“√√—∫√Õß§ÿ≥¿“æ

ÀâÕßªØ‘∫—µ‘°“√π“π“™“µ‘ ∑—Èß√–¥—∫¿Ÿ¡‘¿“§ APLAC ·≈– √–¥—∫‚≈° ILAC π—∫‰¥â«à“°“√ªØ‘∫—µ‘ß“π¢Õß∑à“π‡ªìπ§ÿ≥Ÿª°“√

¬‘ËßµàÕß“π«‘∑¬“»“ µ√å°“√·æ∑¬å¢Õßª√–‡∑»

- °“√∑¥ Õ∫§«“¡™”π“≠ (proficiency testing, PT)  „π√–∫∫§ÿ≥¿“æ¢ÕßÀâÕßªØ‘∫—µ‘°“√

‡¿ —™°√À≠‘ßÕ¡√“ «ß»åæÿ∑∏æ‘∑—°…å ‰¥â√‘‡√‘Ë¡°“√∑¥ Õ∫§«“¡™”π“≠‚¥¬„™â‚§√ß°“√ Õ∫‡∑’¬∫º≈«‘‡§√“–Àå

Õ–ø≈“∑Õ°´‘π„πÕ“À“√√–À«à“ßÀâÕßªØ‘∫—µ‘°“√¢Õß√—∞·≈–‡Õ°™π∑—Ë«ª√–‡∑» „πªï æ.». 2540-2542 ‚¥¬°√¡«‘∑¬åœ

‡ªìπºŸâ®—¥°“√°“√∑¥ Õ∫§«“¡™”π“≠ (proficiency testing provider) ·≈–°“√∑¥ Õ∫§«“¡™”π“≠¢ÕßÀâÕßªØ‘∫—µ‘°“√π’È

‰¥â¥”‡π‘π°“√Õ¬à“ßµàÕ‡π◊ËÕß®«∫®πªí®®ÿ∫—π

2. °“√æ—≤π“°“√«‘‡§√“–Àå “√µ°§â“ß¢Õß “√ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™„πÕ“À“√

‡¿ —™°√À≠‘ßÕ¡√“ «ß»åæÿ∑∏æ‘∑—°…å ‰¥â‡√‘Ë¡µâπ√—∫√“™°“√„π°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢

„πªï æ.». 2508 µ”·Àπàß π—°«‘∑¬“»“ µ√åµ√’ °Õß«‘‡§√“–ÀåÕ“À“√ ·≈–∑”ß“π«‘‡§√“–ÀåÕ“À“√¡“‡ªìπ√–¬–‡«≈“¬“«π“π

°«à“ 20 ªï ¡’º≈ß“π¡“°¡“¬ ‚¥¬‡©æ“–°“√µ√«®«‘‡§√“–Àå “√µ°§â“ß¢Õß “√ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™„πÕ“À“√ ´÷Ëß„π√–¬–

·√°µ√«®‰¥â‡©æ“– “√µ°§â“ß„π°≈ÿà¡ “√ª√–°Õ∫§≈Õ√’π °≈ÿà¡ “√ª√–°Õ∫øÕ ‡øµ ·≈–°≈ÿà¡‰¥‰∏‚Õ§“√å∫“‡¡µ √«¡

25 ™π‘¥ „π º—° º≈‰¡â ¢â“« ‡π◊ÈÕ —µ«å ‰¢à ·≈–πÈ” µàÕ¡“ “¡“√∂µ√«® “√µ°§â“ß¢Õß “√ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™‰¥â

‡æ‘Ë¡ 2 ™π‘¥ §◊Õ  “√°≈ÿà¡§“√å∫“‡¡µ ·≈–æ“√“§«Õµ  “√‡§¡’®“° ‘Ëß·«¥≈âÕ¡ PCB °—∫ TOCP √«¡∑—Èß¬“ªØ‘™’«π–

§≈Õ·√¡‡øπ‘§Õ≈ √«¡∑—ÈßÀ¡¥ 103 ™π‘¥ „πµ—«Õ¬à“ßÕ“À“√∑ÿ°ª√–‡¿∑„πªï æ.». 2529 ‰¥âµ√«®°“√ªπ‡ªóôÕπ¢Õß

 “√°”®—¥·¡≈ß„π∂—Ë«‡À≈◊Õß ∂—Ë«‡¢’¬« ·≈–ß“ ∑’Ë®”Àπà“¬„πª√–‡∑»‰∑¬ ‡æ◊ËÕ √â“ß§«“¡¡—Ëπ„®„π°“√π”æ◊™‰√à‡À≈à“π’È‰ª

„™âº≈‘µÕ“À“√‡ √‘¡‡¥Á°ÕàÕπ µ“¡π‚¬∫“¬°√–∑√«ß “∏“√≥ ÿ¢„π¢≥–π—Èπ ·≈–π”º≈°“√ªπ‡ªóôÕπ¢Õß “√‡ÕÁπ¥√‘π„π

∂—Ë«‡¢’¬« àß„Àâ US- FDA ‡æ◊ËÕ‡ªìπÀ≈—°∞“π∑“ß«‘∑¬“»“ µ√å„Àâ∂Õπ°“√°—°°—π°“√π”‡¢â“∂—Ë«‡¢’¬«¢Õß‰∑¬Õ—π‡π◊ËÕß®“°æ∫

 “√‡ÕÁπ¥√‘π‡°‘π¡“µ√∞“π À√—∞Õ‡¡√‘°“‰¥â‡ªìπº≈ ”‡√Á®

πÕ°®“°π’È¬—ß‰¥â‡√‘Ë¡µâπ°“√»÷°…“ª√‘¡“≥ “√æ‘…∑’Ë§π‰∑¬‰¥â√—∫®“°°“√∫√‘‚¿§Õ“À“√ (pesticides intake) ‰¥â∑¥

≈ÕßÀ“√Ÿª·∫∫°“√»÷°…“∑’Ë‡À¡“– ¡°—∫≈—°…≥–Õ“À“√‰∑¬  àßº≈ß“πµ’æ‘¡æå„π«“√ “√π“π“™“µ‘§◊Õ Dietary exposure of

pesticide for Thai people during 1989-1996 „π J. AOAC INTERNATIONAL ÷́Ëß ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬

Õ“À“√¬—ß§ß¥”‡π‘π°“√µ√«®‡ΩÑ“√–«—ß°“√‰¥â√—∫ “√°”®—¥·¡≈ß®“°Õ“À“√¢Õß§π‰∑¬Õ¬à“ßµàÕ‡π◊ËÕß®«∫®πªí®®ÿ∫—π ·≈–µàÕ

¡“‰¥â‡ªìπºŸâª√– “π„Àâ°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å®—¥µ—ÈßÀâÕßªØ‘∫—µ‘°“√µ√«®Õ“À“√¥—¥·ª√æ—π∏ÿ°√√¡„π ”π—°§ÿ≥¿“æ

·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√‰¥â ”‡√Á®¿“¬„π‡«≈“ 6 ‡¥◊ÕπÕ’°¥â«¬



28    “√µ”√“¬“ ªï∑’Ë 24  ©∫—∫∑’Ë 1 ¡°√“§¡-‡¡…“¬π  2561

º≈ß“π·º¬·æ√à

‡¿ —™°√À≠‘ßÕ¡√“ «ß»åæÿ∑∏æ‘∑—°…å ¡’º≈ß“πµ’æ‘¡æå∑“ß¥â“π§«“¡ª≈Õ¥¿—¬Õ“À“√ √–∫∫§ÿ≥¿“æÀâÕßªØ‘∫—µ‘°“√

·≈–¡“µ√«‘∑¬“‡§¡’ ‚¥¬·∫àß‡ªìπº≈ß“π«‘®—¬ 30 ‡√◊ËÕß ·≈–∫∑§«“¡«‘™“°“√ 20 ‡√◊ËÕß
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