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ÍÍ¡áººáÅÐÊÃŒÒ§ÊÃÃ¤ �â´Â
§Ò¹Ê×èÍÊÔè§¾ÔÁ¾ � ½†ÒÂÊ×èÍÊÔè§¾ÔÁ¾ �áÅÐÁÑÅμÔÁÕà´ÕÂ
ÊÓ¹Ñ¡§Ò¹¾Ñ²¹ÒÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕáË‹§ªÒμÔ

ÈÙ¹Â�¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ (È¹.) à»š¹Ë¹‹ÇÂ§Ò¹ÀÒÂãμŒÊÑ§¡Ñ́ ÊÓ¹Ñ¡§Ò¹¾Ñ²¹ÒÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕ
áË‹§ªÒμÔ (ÊÇ·ª.) ¨Ñ´μÑé§¢Öé¹μÒÁÁμÔ¤³ÐÃÑ°Á¹μÃÕàÁ×èÍÇÑ¹·Õè 13 ÊÔ§ËÒ¤Á 2546 à¾×èÍãËŒà»š¹ÈÙ¹Â�ÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò
¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμ Ô áÅÐà¾×èÍãËŒ¡ÒÃ´Óà¹Ô¹§Ò¹ÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¢Í§ È¹. ÊÍ´¤ÅŒÍ§¡Ñºá¼¹¡ÅÂØ·¸ �¹Òâ¹
à·¤â¹âÅÂÕáË‹§ªÒμÔ ¾.È. 2550-2556 ¼ÙŒÍÓ¹ÇÂ¡ÒÃ È¹. Ö̈§ä Œ́áμ‹§μÑé§¤³Ð·Ó§Ò¹ Ñ́̈ ·Óá¼¹·Õè¹Ó·Ò§¡ÒÃÇÔ̈ ÑÂáÅÐ
¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ (NANOTEC TRM) ¢Öé¹ àÁ×èÍÇÑ¹·Õè 29 Á¡ÃÒ¤Á 2551 â´ÂÁÕÀÒÃ¡Ô̈ ã¹¡ÒÃ´Óà¹Ô¹¡ÒÃ Ñ́̈ ·Ó 
NANOTEC TRM «Öè§ãªŒàÇÅÒ·Ñé§ÊÔé¹ 9 à ×́Í¹ à¾×èÍà»š¹¡ÃÍº á¹Ç·Ò§ ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ áÅÐ
à¾×èÍà»š¹á¹Ç·Ò§ã¹¡ÒÃ¨Ñ´ÊÃÃ·ÃÑ¾ÂÒ¡ÃãËŒàËÁÒÐÊÁ¡Ñº¡ÒÃ´Óà¹Ô¹§Ò¹¢Í§Ë¹‹ÇÂ» Ô̄ºÑμÔ¡ÒÃ¡ÅÒ§¹Òâ¹à·¤ 
(NANOTEC Central Laboratory) ÈÙ¹Â�à¤Ã×Í¢‹ÒÂ¤ÇÒÁà»š¹àÅÔÈ Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ (Network of Centers 
of Excellence) áÅÐ¡ÒÃ Ñ̈´ÊÃÃ·Ø¹ÇÔ¨ÑÂá¡‹Ë¹‹ÇÂ§Ò¹ÀÒÂ¹Í¡ (R&D Funding) ã¹ª‹Ç§ 4 »‚ ¤×Í ¾.È. 2553-
2556

ã¹¡ÒÃ¨Ñ´·Ó NANOTEC TRM ¤³Ð·Ó§Ò¹ä´Œ¾Ô¨ÒÃ³ÒáÅÐ·º·Ç¹¹âÂºÒÂ´ŒÒ¹ÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹
à·¤â¹âÅÂÕ ÍÑ¹»ÃÐ¡Íº Œ́ÇÂ á¼¹¡ÅÂØ· �̧́ ŒÒ¹ÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2547-2556) á¼¹¡ÅÂØ· �̧
¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2550-2556) á¼¹áÁ‹º·ÈÙ¹Â�¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2550-2554) ÃÇÁ¶Ö§
¡ÃÍº¹âÂºÒÂ¢Í§ ÊÇ·ª. áÅÐã¹Ê‹Ç¹à»‡ÒËÁÒÂ·ÕèÊÓ¤ÑÞÂÔè§ÂÇ´ (Wildly Important Goals, WIGs) ¢Í§ ÊÇ·ª. 
·Õè´Óà¹Ô¹¡ÒÃà¾×èÍμÍºÊ¹Í§μ‹Í¤ÅÑÊàμÍÃ �¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò·Ñé§ 9 ¡ÅØ‹Á¢Í§ ÊÇ·ª. ¹Í¡¨Ò¡¹Õé ¤³Ð·Ó§Ò¹ÂÑ§
ä Œ́ÈÖ¡ÉÒ¤Œ¹¤ÇŒÒ¢ŒÍÁÙÅà¾×èÍÈÖ¡ÉÒÇÔà¤ÃÒÐË�á¹Çâ¹ŒÁ¹Òâ¹à·¤â¹âÅÂÕ¢Í§âÅ¡¨Ò¡°Ò¹¢ŒÍÁÙÅ¡ÒÃÇÔ̈ ÑÂáÅÐÃÒÂ§Ò¹μ‹Ò§æ 
ÃÇÁ¶Ö§¤ÇÒÁμŒÍ§¡ÒÃ Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ¢Í§»ÃÐà·Èä·Â Ê‹Ç¹¡ÒÃÈÖ¡ÉÒáÅÐÇÔà¤ÃÒÐË�¢Ṍ ¤ÇÒÁÊÒÁÒÃ¶¢Í§ È¹. 
¹Ñé¹ »ÃÐ¡Íº Œ́ÇÂ¡ÒÃÇÔà¤ÃÒÐË �¡ÓÅÑ§¤¹ (Manpower Analysis) ¡ÒÃÇÔà¤ÃÒÐË �¤ÇÒÁ¾ÃŒÍÁ¢Í§à¤Ã×èÍ§Á×ÍáÅÐ
ÍØ»¡Ã³�μ‹Ò§æ (Equipment Analysis) ÃÇÁ¶Ö§¡ÒÃÇÔà¤ÃÒÐË �¤ÇÒÁÊÑÁ¾Ñ¹¸ �ÃÐËÇ‹Ò§¤Ø³ÅÑ¡É³Ð¢Í§¼ÅÔμÀÑ³±�¡Ñº
à·¤¹Ô¤·ÕèàËÁÒÐÊÁ (Attribute Analysis) 

NANOTEC TRM ¨ÐÁÕÍ§¤�»ÃÐ¡Íºà»š¹ÅÓ´ÑºªÑé¹ â´ÂÍ§¤�»ÃÐ¡ÍºªÑé¹º¹ÊØ´à»š¹¡ÒÃ¡ÓË¹´ÇÒÃÐ 
¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò (R&D Agenda) ·ÕèμŒÍ§ä Œ́ÃÑº¡ÒÃ¢Ñºà¤Å×èÍ¹´ŒÇÂà·¤â¹âÅÂÕËÅÑ¡ (Core Technology) ¢Í§ 
È¹. «Öè§¨ÐãªŒã¹¡ÒÃ¾Ô̈ ÒÃ³ÒÃ‹ÇÁ¡Ñº»̃¨ Ñ̈Âã¹ªÑé¹μ‹ÍÁÒ¤×ÍÍ§¤�¤ÇÒÁÃÙŒËÅÑ¡ (Core Knowledge Tools) áÅÐªÑé¹Å‹Ò§
ÊØ´¤×Í·ÃÑ¾ÂÒ¡Ã·Õè¨Óà»š¹ã¹¡ÒÃ´Óà¹Ô¹¡ÒÃÇÔ¨ÑÂ (Resources) «Öè§»ÃÐ¡Íº Œ́ÇÂ§º»ÃÐÁÒ³1 ÍØ»¡Ã³�áÅÐà¤Ã×èÍ§Á×Í
·ÕèãªŒã¹¡ÒÃÇÔ¨ÑÂ áÅÐ¡ÓÅÑ§¤¹¢Í§ È¹. 
1 §º»ÃÐÁÒ³·Õè¨Ñ´ÊÃÃμÒÁ Logic Model

º·ÊÃØ»¼ÙŒºÃÔËÒÃº·ÊÃØ»¼ÙŒºÃÔËÒÃ
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Í§¤�»ÃÐ¡ÍºáÃ¡¢Í§ NANOTEC TRM ¤×Í ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò »ÃÐ¡Íº´ŒÇÂ 8 ÇÒÃÐ ä Œ́á¡‹

 1. ÃÐºº¡ÒÃ¹ÓÊ‹§ÂÒ (Drug Delivery System) : ÇÒÃÐ¡ÒÃÇÔ¨ÑÂ¹ÕéÁØ‹§à¹Œ¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕ·ÕèãªŒã¹
¡ÒÃ¤Çº¤ØÁáÅÐ/ËÃ×Í¡ÓË¹´à»‡ÒËÁÒÂã¹¡ÒÃ»Å´»Å‹ÍÂÂÒËÃ×ÍÇÑ¤«Õ¹ÊÓËÃÑºâÃ¤·ÕèÊÓ¤ÑÞæ â´Âà©¾ÒÐÍÂ‹Ò§ÂÔè§
ÊÓËÃÑºâÃ¤μÔ´àª×éÍÍØºÑμÔãËÁ‹ âÃ¤μÔ´àª×éÍÍØºÑμÔ«éÓ áÅÐÁÐàÃç§ â´Â¼‹Ò¹¡ÒÃÍÍ¡áººáÅÐÊÃŒÒ§¹Òâ¹á¤»«ÙÅ äÅâ»â«Á 
à´¹´ÃÔàÁÍÃ� (Dendrimers) áÅÐáÁ‹àËÅç¡¹Òâ¹ªÕÇÀÒ¾ (Nano-Bio Magnets) à¾×èÍãËŒÊÒÁÒÃ¶¤Çº¤ØÁ¡ÒÃ»Å´»Å‹ÍÂ
ÊÒÃÍÍ¡Ä·¸Ôìä Œ́μÒÁà§×èÍ¹ä¢·ÕèμŒÍ§¡ÒÃ àª‹¹ ÂÒáÅÐÊÁØ¹ä¾Ã à»š¹μŒ¹ áÅÐÃÇÁ¶Ö§ÃÐºº»Å´»Å‹ÍÂÂÒáÅÐÇÑ¤«Õ¹
·ÕèÁØ‹§à»‡ÒËÁÒÂ (Targeted Release of Drugs and Vaccines) â´Â¡ÅØ‹ÁÇÔ¨ÑÂ·ÕèÁÕº·ºÒ·ËÅÑ¡ÊÓËÃÑºÇÒÃÐ

¡ÒÃÇÔ¨ÑÂ¹Õé¤×Í¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃà¤Å×ÍºÃÐ´Ñº¹Òâ¹ áÅÐ¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃË‹ÍËØŒÁÃÐ´Ñº¹Òâ¹

 2. ¡ÃÐºÇ¹¡ÒÃ¼ÅÔμáÅÐà¡çºÃÑ¡ÉÒÍÒËÒÃ (Food Processing & Storage) : ÇÒÃÐ¡ÒÃÇÔ¨ÑÂ¹ÕéÁØ‹§à¹Œ¹ 
2 Ê‹Ç¹ËÅÑ¡ ä Œ́á¡‹ ¡ÒÃÊÃŒÒ§ºÃÃ¨ØÀÑ³±�ÊÓËÃÑºÍÒËÒÃ·ÕèÁÕÇÑÊ´Ø«Öè§¾Ñ²¹Ò¨Ò¡¹Òâ¹à·¤â¹âÅÂÕ àª‹¹ ¾ÅÒÊμÔ¡Ë‹ÍËØŒÁ
ºÃÃ¨ØÀÑ³±�ÍÒËÒÃ·Ó¨Ò¡ÇÑÊ´Ø¹Òâ¹¤ÍÁâ¾ÊÔ· (Nanocomposites) áÅÐ¡ÒÃÊÃŒÒ§à«ç¹à«ÍÃ �ÊÓËÃÑºμÃÇ¨¨Ñºàª×éÍ
¡‹ÍâÃ¤·Õè»¹à»„œÍ¹ã¹ÇÑμ¶Ø ỐºáÅÐ¼ÅÔμÀÑ³±�ÍÒËÒÃ â´Â¡ÅØ‹ÁÇÔ¨ÑÂ·ÕèÁÕº·ºÒ·ËÅÑ¡ÊÓËÃÑºÇÒÃÐ¡ÒÃÇÔ¨ÑÂ¹Õé¤×Í¡ÅØ‹ÁÇÔ¨ÑÂ
¡ÒÃà¤Å×ÍºÃÐ´Ñº¹Òâ¹áÅÐ¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË�¹Òâ¹àªÔ§¿̃§¡�ªÑè¹
 3. ¡ÒÃºÓºÑ´¹éÓ (Water Treatment & Remediation) : à»š¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕàÂ×èÍºÒ§ 
(Membrane) áÅÐ¡ÒÃàÃ‹§» Ô̄¡ÔÃÔÂÒ Œ́ÇÂáÊ§ (Photocatalysis) ÊÓËÃÑº¡ÒÃ·Ó¹éÓãËŒºÃÔÊØ·¸ÔìáÅÐ¡ÒÃºÓºÑ´¹éÓàÊÕÂ
Œ́ÇÂ¡ÒÃ»ÃÐÂØ¡μ�ãªŒ¹Òâ¹àÁÁàºÃ¹ (Nanomembrane) Ê‹Ç¹à·¤â¹âÅÂÕ¹Òâ¹à«ç¹à«ÍÃ �¨ÐÁÕº·ºÒ·ã¹¡ÒÃμÃÇ¨¨Ñº

ÊÒÃ»¹à»„œÍ¹áÅÐàª×éÍ¡‹ÍâÃ¤ áÅÐÍ¹ØÀÒ¤áÁ‹àËÅç¡¹Òâ¹¨Ð¶Ù¡¹Óä»ãªŒÊÓËÃÑº¡ÒÃºÓºÑ´¹éÓáÅÐÊÓËÃÑºàÃ‹§» Ô̄¡ÔÃÔÂÒ
¡ÒÃá»Å§ÊÀÒ¾ÊÒÃ¾ÔÉã¹¹éÓ (Catalytic Conversion of Water Pollutant) ·Ñé§¹Õé¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃà¤Å×ÍºÃÐ´Ñº
¹Òâ¹ áÅÐ¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË�¹Òâ¹àªÔ§¿̃§¡�ªÑè¹ ¨ÐÁÕº·ºÒ·ËÅÑ¡ã¹ÇÒÃÐ¡ÒÃÇÔ¨ÑÂ¹Õé
 4. ¡ÒÃμ Ô´μÒÁáÅÐμÃÇ¨ÇÔ¹Ô¨©ÑÂâÃ¤ (Disease Screening, Diagnosis & Health Monitoring) : 
ÇÒÃÐ¡ÒÃÇÔ¨ÑÂ¹Õé¤ÃÍº¤ÅØÁ¶Ö§¡ÒÃ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕÊÓËÃÑº¡ÒÃμÃÇ¨ÇÔ¹Ô¨©ÑÂÁÐàÃç§·ÑèÇä» àª×éÍ¡‹ÍâÃ¤ÍØºÑμÔãËÁ‹ 
ÂÒ»ÃÒºÈÑμÃÙ¾×ª áÅÐâÅËÐË¹Ñ¡ μÑÇÍÂ‹Ò§¡ÒÃÇÔ¨ÑÂ ä Œ́á¡‹ ¡ÒÃ¾Ñ²¹ÒâÁàÅ¡ØÅ¹Òâ¹·ÕèÁÕáÍ¹μÔºÍ´Õà»š¹Ê‹Ç¹»ÃÐ¡Íº
à¾×èÍ¡ÒÃÇÔ¹Ô¨©ÑÂâÃ¤ÁÐàÃç§áÅÐâÃ¤μÔ´àª×éÍ ¡ÒÃ¾Ñ²¹Ò¹Òâ¹à«ç¹à«ÍÃ �ÊÓËÃÑºμÃÇ¨¨Ñºàª×éÍ¡‹ÍâÃ¤ áÅÐμÃÇ¨¨ÑºâÅËÐ
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à·¤â¹âÅÂÕ Ê‹Ç¹¡ÒÃÊÃŒÒ§Í¹ØÀÒ¤¹Òâ¹ÊÓËÃÑº¡ÒÃμÃÇ¨ Ñ̈ºÊÒÃ ³ áËÅ‹§¡Óà¹Ố  (In Situ Monitoring) àª‹¹ ¹éÓμÒÅ
¡ÅÙâ¤Ê â¤àÅÊàμÍÃÍÅ à»š¹μŒ¹ μŒÍ§ÍÒÈÑÂà·¤â¹âÅÂÕ¡ÒÃ»Å´»Å‹ÍÂÊÒÃä»ÂÑ§à»‡ÒËÁÒÂ «Öè§¡ÅØ‹ÁÇÔ¨ÑÂËÅÑ¡ÊÓËÃÑº
ÇÒÃÐ¡ÒÃÇÔ¨ÑÂ¹Õé¤×Í¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃË‹ÍËØŒÁÃÐ´Ñº¹Òâ¹ã¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕ 
 5. ¡ÒÃÊÃŒÒ§ ¡ÒÃá»ÃÃÙ»áÅÐ¡ÒÃà¡çºÊÐÊÁ¾ÅÑ§§Ò¹ (Energy Production, Conversion & 
Storage) : ÇÒÃÐ¡ÒÃÇÔ̈ ÑÂ¹Õéà¹Œ¹¡ÒÃ¾Ñ²¹Ò¾ÅÑ§§Ò¹·´á·¹ Œ́ÇÂ¹Òâ¹à·¤â¹âÅÂÕ  μÑÇÍÂ‹Ò§¡ÒÃÇÔ̈ ÑÂã¹ÇÒÃÐ¡ÒÃÇÔ̈ ÑÂ
¹Õé ä Œ́á¡‹ ¡ÒÃ¾Ñ²¹Òà«ÅÅ �áÊ§ÍÒ·ÔμÂ�·ÕèÁÕÊÒÃÍÔ¹·ÃÕÂ�ËÃ×Í¾ÍÅÔàÁÍÃ �à»š¹Ê‹Ç¹»ÃÐ¡Íº «Öè§à»š¹¡ÒÃÇÔ¨ÑÂËÅÑ¡¢Í§¡ÅØ‹Á
ÇÔ̈ ÑÂ¡ÒÃà¤Å×ÍºÃÐ Ñ́º¹Òâ¹ Ê‹Ç¹¡ÅØ‹ÁÇÔ̈ ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË�¹Òâ¹àªÔ§¿̃§¡�ªÑè¹¨ÐÁÕº·ºÒ·ã¹¡ÒÃ¾Ñ²¹ÒμÑÇàÃ‹§» Ô̄¡ÔÃÔÂÒ
ãËÁ‹ÊÓËÃÑºäºâÍ Ṍà«ÅáÅÐäÎâ´Ãà¨¹ ÃÇÁ·Ñé§ÁÕº·ºÒ·ã¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕ¡ÒÃà¡çº¡Ñ¡äÎâ´Ãà¨¹ã¹ÊÒÃ»ÃÐ¡Íº
âÅËÐäÎä´Ã �́ (Metal Hydride) áÅÐã¹ÇÑÊ´Ø·Õèà¨×Í´ŒÇÂâÅËÐ (Metal-Doped Porous Materials) à»š¹μŒ¹
 6. ¡ÒÃà¾ÔèÁ¼Å¼ÅÔμ¡ÒÃà¡ÉμÃáÅÐ·ÃÑ¾ÂÒ¡Ã¸ÃÃÁªÒμ Ô (Agricultural, Natural Resources 
Productivity Enhancement) : ¡ÅØ‹ÁÇÔ̈ ÑÂ¡ÒÃË‹ÍËØŒÁÃÐ Ñ́º¹Òâ¹ÁÕº·ºÒ·ËÅÑ¡ã¹ÇÒÃÐ¡ÒÃÇÔ̈ ÑÂ¹Õé â´ÂÁÕà»‡ÒËÁÒÂã¹
¡ÒÃà¾ÔèÁ¼Å¼ÅÔμ·Ò§¡ÒÃà¡ÉμÃ Œ́ÇÂ¡ÒÃ¾Ñ²¹ÒÃÐºº¤Çº¤ØÁ¡ÒÃ»Å´»Å‹ÍÂÊÒÃà¤ÁÕÍÂ‹Ò§ªŒÒæ áÅÐÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ 
àª‹¹ »Ø‰Â ÂÒ¡Ó Ñ̈´ÇÑª¾×ªáÅÐÂÒ»ÃÒºÈÑμÃÙ¾×ª âÀª¹àÀÊÑª (Nutraceuticals) ÂÒ áÅÐÇÑ¤«Õ¹ à»š¹μŒ¹ â´Â¼‹Ò¹

¡ÒÃ¾Ñ²¹Ò¹Òâ¹á¤»«ÙÅÊÓËÃÑº¡ÒÃ»Å´»Å‹ÍÂ»Ø‰Â ¹Òâ¹á¤»«ÙÅÊÓËÃÑº¡ÒÃ»Å´»Å‹ÍÂÂÒ¡Ó¨Ñ´ÇÑª¾×ªáÅÐÂÒ»ÃÒº
ÈÑμÃÙ¾×ª áÅÐ¹Òâ¹á¤»«ÙÅÊÓËÃÑº¡ÒÃ»Å´»Å‹ÍÂÊÒÃÍÒËÒÃ ÂÒ áÅÐÇÑ¤«Õ¹»ÈØÊÑμÇ�
 7. ¡ÒÃμÃÇ¨¨ÑºáÅÐ¤Çº¤ØÁáÁÅ§áÅÐ¾ÒËÐ¢Í§âÃ¤ (Vector & Pest Detection / Control) : ÇÒÃÐ
¡ÒÃÇÔ¨ÑÂ¹Õé¤ÃÍº¤ÅØÁ¶Ö§¡ÒÃμÃÇ¨¨Ñº ¤Çº¤ØÁ¾ÒËÐ¢Í§âÃ¤ áÅÐäÅ‹áÁÅ§ ·Ñé§¹Õé¡ÅØ‹ÁÇÔ¨ÑÂ·Ñé§ 3 ¡ÅØ‹ÁÁÕº·ºÒ·
áμ¡μ‹Ò§¡Ñ¹ ¡Å‹ÒÇ¤×Í¡ÒÃ¾Ñ²¹ÒÍ¹ØÀÒ¤¹Òâ¹·ÕèÁÕÄ· Ô̧ìã¹¡ÒÃäÅ‹áÁÅ§ áÅÐ»ÃÒºáÁÅ§ÈÑμÃÙ¾×ª à»š¹º·ºÒ·ËÅÑ¡
¢Í§¡ÅØ‹ÁÇÔ¨ÑÂ·Ñé§ 3 ¡ÅØ‹Á Ê‹Ç¹¡ÒÃ¾Ñ²¹ÒÊÔè§·Í·ÕèÊÒÁÒÃ¶»‡Í§¡Ñ¹áÁÅ§¾ÒËÐ¢Í§âÃ¤à»š¹º·ºÒ·ËÅÑ¡¢Í§¡ÅØ‹ÁÇÔ¨ÑÂ
¡ÒÃà¤Å×ÍºÃÐ Ñ́º¹Òâ¹  ÊÓËÃÑº¡ÅØ‹ÁÇÔ̈ ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË�¹Òâ¹àªÔ§¿̃§¡�ªÑè¹¨ÐÁÕº·ºÒ·ËÅÑ¡ã¹¡ÒÃ¾Ñ²¹Ò¹Òâ¹à«ç¹à«ÍÃ�
ÊÓËÃÑºμÃÇ¨¨ÑºáÁÅ§áÅÐ¾ÒËÐ¢Í§âÃ¤

 8. ÊÔè§·Í (Textile) : à»š¹ÇÒÃÐ¡ÒÃÇÔ¨ÑÂà¾×èÍ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ·ÕèÊÒÁÒÃ¶¹Óä»»ÃÐÂØ¡μ�ãªŒà¾×èÍÊÃŒÒ§

ÁÙÅ¤‹Òà¾ÔèÁá¡‹ÊÔè§·ÍãËŒÁÕÊÁºÑμÔ¾ÔàÈÉà©¾ÒÐ (Functional Textile) áÅÐÁÕÊÁºÑμÔà©¾ÒÐ·Ò§ (Technical Textile) 

àª‹¹ ÊÔè§·ÍÍÑ¨©ÃÔÂÐ (Smart Textile) ¼ŒÒË¹‹Ç§ä¿ (Fire Retardant Fabrics) à»š¹μŒ¹ «Öè§¡ÅØ‹ÁÇÔ¨ÑÂ·Ñé§ 3 ¡ÅØ‹Á

¨ÐÁÕº·ºÒ·ã¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕ

Í§¤�»ÃÐ¡Íº·ÕèÊÍ§¢Í§ NANOTEC TRM ¤×Íà·¤â¹âÅÂÕËÅÑ¡·ÕèÊÃŒÒ§¢Öé¹¨Ò¡¡ÅØ‹ÁÇÔ¨ÑÂ 3 ¡ÅØ‹Á «Öè§ÅŒÇ¹

ÁÕº·ºÒ·ã¹·Ø¡æ ÇÒÃÐÇÔ¨ÑÂ·Õèä Œ́¡Å‹ÒÇäÇŒ¢ŒÒ§μŒ¹ ä Œ́á¡‹ ¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃà¤Å×ÍºÃÐ´Ñº¹Òâ¹ (Nano-Coating Platform) 

¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃË‹ÍËØŒÁÃÐ´Ñº¹Òâ¹ (Nano-Encapsulation Platform) áÅÐ¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË�â¤Ã§ÊÃŒÒ§¹Òâ¹

àªÔ§¿̃§¡�ªÑ¹ (Functional Nanostructure Platform) ÁÕÃÒÂÅÐàÍÕÂ´ Ñ́§¹Õé

¡ÅØ‹ÁÇÔ̈ ÑÂ¡ÒÃà¤Å×ÍºÃÐ Ñ́º¹Òâ¹•  ´Óà¹Ô¹¡ÒÃÇÔ̈ ÑÂâ´ÂÍÒÈÑÂà·¤â¹âÅÂÕ¡ÒÃà¤Å×Íºà¾×èÍÊÃŒÒ§ÊÁºÑμÔà©¾ÒÐ 
(Functional Coating Technology) áÅÐà·¤â¹âÅÂÕ¡ÒÃà¤Å×Íºâ´ÂÍÒÈÑÂáÊ§ (Photocatalysis 
Coating Technology) 
¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃË‹ÍËØŒÁÃÐ´Ñº¹Òâ¹•  ´Óà¹Ô¹¡ÒÃÇÔ¨ÑÂâ´ÂÍÒÈÑÂà·¤â¹âÅÂÕËÅÑ¡ 3 ª¹Ô´¤×Í à·¤â¹âÅÂÕ
¡ÒÃË‹ÍËØŒÁáÅÐ»Å´»Å‹ÍÂÊÒÃ (Encapsulation/Incorporation & Release Technology) à·¤â¹âÅÂÕ
¤Çº¤ØÁ¡ÒÃ»Å´»Å‹ÍÂÊÒÃ (Control & Release Technology) áÅÐà·¤â¹âÅÂÕ¡ÒÃ»Å´»Å‹ÍÂÊÒÃ
ä»ÂÑ§à»‡ÒËÁÒÂ (Target & Release Technology)
¡ÅØ‹ÁÇÔ̈ ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË�â¤Ã§ÊÃŒÒ§¹Òâ¹àªÔ§¿̃§¡�ªÑ¹•  ÁØ‹§à¹Œ¹¡ÒÃÇÔ̈ ÑÂº¹¾×é¹°Ò¹¡ÒÃÍÍ¡áººâÁàÅ¡ØÅ
áÅÐâ¤Ã§ÊÃŒÒ§ÃÐ Ñ́º¹Òâ¹·ÕèÁÕÊÁºÑμÔà©¾ÒÐ (Design of Functional Molecules & Nanostructures) 
¡ÒÃÊÑ§à¤ÃÒÐË�μÑÇàÃ‹§» Ô̄¡ÔÃÔÂÒÃÐ Ñ́º¹Òâ¹ËÃ×Íâ¤Ã§ÊÃŒÒ§ÃÐ Ñ́º¹Òâ¹ (Synthesis of Nano Catalysts 
or Functional Nanostructures) áÅÐ¡ÒÃÊÃŒÒ§¡ÃÐºÇ¹¡ÒÃã¹¡ÒÃ¼ÅÔμâ¤Ã§ÊÃŒÒ§ÃÐ´Ñº¹Òâ¹ 
(Fabrication Process for Nanostructures)

Í§¤�»ÃÐ¡Íº·ÕèÊÒÁ¢Í§ NANOTEC TRM ¤×ÍÍ§¤�¤ÇÒÁÃÙŒËÅÑ¡ (Core Knowledge Tools) »ÃÐ¡Íº Œ́ÇÂ 

4 àÃ×èÍ§¤×Í 1) ¡ÒÃºÃÔËÒÃ¨Ñ´¡ÒÃ¤ÇÒÁ»ÅÍ´ÀÑÂáÅÐ¤ÇÒÁàÊÕèÂ§ (Safety & Risk Management) 2) ¡ÒÃáÊ´§

¤Ø³ÅÑ¡É³ÐáÅÐ¡ÒÃ·´ÊÍº (Characterization /Testing) 3) ¡ÒÃÊÃŒÒ§áºº¨ÓÅÍ§ Œ́ÇÂ¤ÍÁ¾ÔÇàμÍÃ� (Computer 

Modeling/Simulation) 4) Ë¹‹ÇÂ¢ŒÍÁÙÅ¢‹ÒÇ¡ÃÍ§ (Intelligence Information Unit) ·Ñé§¹ÕéÍ§¤�¤ÇÒÁÃÙŒËÅÑ¡à»š¹

ÊÔè§·Õè È¹. ¨Óà»š¹μŒÍ§´Óà¹Ô¹¡ÒÃÍÂ‹Ò§μ‹Íà¹×èÍ§à¾×èÍà»š¹à¤Ã×èÍ§Á×Íã¹¡ÒÃÊÃŒÒ§à·¤â¹âÅÂÕËÅÑ¡·Ñé§ 3 ¡ÅØ‹ÁãËŒä Œ́μÒÁ

à»‡ÒËÁÒÂ·ÕèμŒÍ§¡ÒÃâ´ÂÁÕ¡Åä¡ã¹¡ÒÃÊÃŒÒ§¤ÇÒÁÃÙŒàËÅ‹Ò¹Õé àª‹¹ ¡ÒÃÊÃŒÒ§¤ÇÒÁÃ‹ÇÁÁ×Í¡ÑºË¹‹ÇÂ§Ò¹ÀÒÂ¹Í¡ ¡ÒÃ Ñ́̈ μÑé§

Ë¹‹ÇÂ§Ò¹¢Öé¹ãËÁ‹à¾×èÍ´Óà¹Ô¹¡ÒÃ à»š¹μŒ¹   

II III
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È¹. à»š¹Ë¹‹ÇÂ§Ò¹ÀÒÂãμŒÊÑ§¡Ñ´ ÊÇ·ª. ̈ Ñ´μÑé§

¢Öé¹μÒÁÁμÔ¤³ÐÃÑ°Á¹μÃÕàÁ×èÍÇÑ¹·Õè 13 ÊÔ§ËÒ¤Á 2546 

à¾×èÍãËŒà»š¹ÈÙ¹Â�ÇÔ̈ ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ 

¨Ñ´ÊÃÃ·Ø¹ÍØ´Ë¹Ø¹¡ÒÃÇÔ¨ÑÂ áÅÐ·Ó§Ò¹Ã‹ÇÁ¡ÑºÈÙ¹Â �

áË‹§ªÒμ ÔÍ×è¹¢Í§ ÊÇ·ª. à¾×èÍÊ¹ÑºÊ¹Ø¹áÅÐÊÃŒÒ§¢Õ´

¤ÇÒÁÊÒÁÒÃ¶´ŒÒ¹ÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕ¢Í§

»ÃÐà·È ¹Í¡¨Ò¡¹ÕéÂÑ§ÁÕË¹ŒÒ·Õè»ÃÐÊÒ¹¤ÇÒÁÃ‹ÇÁÁ×Í¡Ñº

à¤Ã×Í¢‹ÒÂË¹‹ÇÂ§Ò¹μ‹Ò§æ ·Õèà¡ÕèÂÇ¢ŒÍ§ â´Â¼ÅÑ¡ Ñ́¹ãËŒÁÕ

¡ÒÃÈÖ¡ÉÒàªÔ§¹âÂºÒÂ à¾×èÍ¹ÓàÊ¹Í ¹âÂºÒÂ ÁÒμÃ¡ÒÃ 

μÅÍ´¨¹¢ŒÍÁÙÅ·Õèà¡ÕèÂÇ¢ŒÍ§¡Ñº¡ÒÃ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ

¢Í§»ÃÐà·È 

Ë¹Öè§ã¹ÀÒÃ¡Ô¨ËÅÑ¡·ÕèÊÓ¤ÑÞã¹¡ÒÃ´Óà¹Ô¹§Ò¹

¢Í§ È¹. ¤×Í¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Òà¾×èÍÊÃŒÒ§Í§¤ �¤ÇÒÁÃÙŒ

áÅÐ¾Ñ²¹Òà·¤â¹âÅÂÕ°Ò¹ (Platform Technology) 

«Öè§»ÃÐ¡Íº Œ́ÇÂ 3 ¡ÅØ‹ÁÇÔ¨ÑÂ¤×Í ¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃà¤Å×Íº

ÃÐ´Ñº¹Òâ¹ (Nano-Coating Platform) ¡ÅØ‹ÁÇÔ¨ÑÂ

¡ÒÃË‹ÍËØŒÁÃÐ Ñ́º¹Òâ¹ (Nano-Encapsulation Platform) 

áÅÐ¡ÅØ‹ÁÇÔ̈ ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË�â¤Ã§ÊÃŒÒ§¹Òâ¹àªÔ§¿̃§¡�ªÑ¹ 

(Functional  Nanostructure Platform)

à¾×èÍãËŒ¡ÒÃ´Óà¹Ô¹§Ò¹ÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹

à·¤â¹âÅÂÕÁÕ¤ÇÒÁÊÍ´¤ÅŒÍ§¡Ñºá¼¹¡ÅÂØ· �̧¹Òâ¹

à·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2550-2556) á¼¹áÁ‹º·ÈÙ¹Â�

¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2550-2554) áÅÐá¹Ç

â¹ŒÁ¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§âÅ¡ã¹Í¹Ò¤μ ¼ÙŒÍÓ¹ÇÂ¡ÒÃ 

È¹. ̈ Ö§ä Œ́áμ‹§μÑé§¤³Ð·Ó§Ò¹ Ñ́̈ ·Óá¼¹·Õè¹Ó·Ò§¡ÒÃÇÔ̈ ÑÂ

º··Õè 1º··Õè 1  
·ÕèÁÒ¢Í§â¤Ã§¡ÒÃ¨Ñ´·Óá¼¹·Õè¹Ó·Ò§·ÕèÁÒ¢Í§â¤Ã§¡ÒÃ Ñ̈´·Óá¼¹·Õè¹Ó·Ò§

¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ (NANOTEC TRM)¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ (NANOTEC TRM)

áÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ (NANOTEC TRM) ¢Öé¹ 

à¾×èÍà»š¹¡ÃÍº á¹Ç·Ò§ ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹

à·¤â¹âÅÂÕàÁ×èÍÇÑ¹·Õè 29 Á¡ÃÒ¤Á 2551 

1.1 ÇÑμ¶Ø»ÃÐÊ§¤ �ã¹¡ÒÃ Ñ̈´·Ó NANOTEC TRM

à¾×èÍãªŒà»š¹à¤Ã×èÍ§Á×Íã¹¡ÒÃ¡ÓË¹´á¹Ç·Ò§

¡ÒÃ´Óà¹Ô¹§Ò¹¢Í§ È¹. â´Âà©¾ÒÐã¹¡ÒÃ¡ÓË¹´

¡ÃÍºáÅÐ·ÔÈ·Ò§¡ÒÃÇÔ¨ÑÂ ¡ÒÃ»ÃÐÊÒ¹§Ò¹ÃÐËÇ‹Ò§

¡Åä¡¡ÒÃ Ñ̈´¡ÒÃ áÅÐ¡ÒÃ¨Ñ´ÊÃÃ·ÃÑ¾ÂÒ¡Ã¢Í§Ë¹‹ÇÂ

»¯ÔºÑμ Ô¡ÒÃ¡ÅÒ§¹Òâ¹à·¤ (NANOTEC Central 

Laboratory) ÈÙ¹Â �à¤Ã×Í¢‹ÒÂ¤ÇÒÁà»š¹àÅÔÈ´ŒÒ¹¹Òâ¹

à·¤â¹âÅÂÕ (Network of Centers of Excellence) 

áÅÐ¡ÒÃ¨Ñ´ÊÃÃ·Ø¹ÇÔ¨ÑÂ¡ÒÃË¹‹ÇÂ§Ò¹ÀÒÂ¹Í¡ (R&D 

Funding) μÒÁÀÒÃ¡Ô¨ËÅÑ¡¢Í§ È¹.  ã¹ 4 »‚¢ŒÒ§Ë¹ŒÒ 

(¾.È. 2553-2556)  

1.2 à»‡ÒËÁÒÂ¢Í§ NANOTEC TRM

μŒÍ§¡ÒÃãËŒ¡ÒÃ´Óà¹Ô¹§Ò¹¢Í§ È¹. ÁÕ¤Ø³ÀÒ¾ 

à¡Ố »ÃÐÊÔ· Ô̧ÀÒ¾ áÅÐÁÕ»ÃÐÊÔ· Ô̧¼Å·ÕèÊǾ  μÒÁá¼¹μ‹Ò§æ 

·Õèà¡ÕèÂÇ¢ŒÍ§¡Ñº È¹.  

1.3 ¢Ñé¹μÍ¹¡ÒÃ´Óà¹Ô¹§Ò¹ áº‹§à»š¹ 3 ÃÐÂÐ

ÃÐÂÐ·Õè 1 : ¡ÒÃàμÃÕÂÁ¡ÒÃ (à´×Í¹·Õè 1-3)

1. ·º·Ç¹·ÕèÁÒáÅÐ¤ÇÒÁÊÓ¤ÑÞ¢Í§¡ÒÃ Ñ̈´·Ó 

NANOTEC TRM
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2. ·º·Ç¹á¼¹¡ÅØ· �̧´ŒÒ¹ÇÔ·ÂÒÈÒÊμÃ�áÅÐ

à·¤â¹âÅÂÕáË‹§ªÒμÔ ¾.È. 2547-25562 á¼¹

¡ÅÂØ· �̧¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2550-

2556)3 áÅÐá¼¹áÁ‹º·ÈÙ¹Â�¹Òâ¹à·¤â¹âÅÂÕ

áË‹§ªÒμ Ô (¾.È.2550-2554)4 ¡ÃÍº¹âÂºÒÂ

¢Í§ ÊÇ·ª.5

3. ÈÖ¡ÉÒ¢ŒÍÁÙÅ·Õèà¡ÕèÂÇ¢ŒÍ§¡Ñº¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò

¹Òâ¹à·¤â¹âÅÂÕ¢Í§ È¹.

4. ÈÖ¡ÉÒÊ¶Ò¹ÀÒ¾¡ÒÃ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ¢Í§

»ÃÐà·È áÅÐÀÒ¾ÃÇÁ¤ÇÒÁ¡ŒÒÇË¹ŒÒ¢Í§¹Òâ¹

à·¤â¹âÅÂÕâÅ¡

ÃÐÂÐ·Õè 2 : ¡ÒÃ·º·Ç¹áÅÐÇÔà¤ÃÒÐË �¢ŒÍÁÙÅ (à´×Í¹·Õè 

4 -7)

1. ·º·Ç¹¹ÔÂÒÁ¢Í§¡ÅØ‹ÁÇÔ¨ÑÂã¹â»Ãá¡ÃÁ

à·¤â¹âÅÂÕ°Ò¹

2.  ÃÐºØà»‡ÒËÁÒÂà·¤â¹âÅÂÕ·Õèà¡ÕèÂÇ¢ŒÍ§ ª‹Í§Ç‹Ò§

¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò·Õè¨Óà»š¹

3.  ÃÐºØ¤ÇÒÁÊÒÁÒÃ¶·ÕèμŒÍ§¡ÒÃ ÃÇÁ¶Ö§ÃÐÂÐ àÇÅÒ

¢Í§¡ÒÃà¤Å×èÍ¹·Õè¢Í§à·¤â¹âÅÂÕ

4. ÇÔà¤ÃÒÐË �¢Õ´¤ÇÒÁÊÒÁÒÃ¶¢Í§ È¹. ä´Œá¡‹ 

·ÃÑ¾ÂÒ¡Ã (§º»ÃÐÁÒ³ ¡ÓÅÑ§¤¹ à¤Ã×èÍ§Á×Í 

áÅÐÍØ»¡Ã³ �μ ‹Ò§æ) áÅÐâ¤Ã§ÊÃŒÒ§¾×é¹°Ò¹·Õè

¨Óà»š¹

2 ÃÒÂÅÐàÍÕÂ´ÈÖ¡ÉÒä´Œ¨Ò¡ÀÒ¤¼¹Ç¡ (¡.1)
3 ÃÒÂÅÐàÍÕÂ´ÈÖ¡ÉÒä´Œ¨Ò¡ÀÒ¤¼¹Ç¡ (¡.2)
4 ÃÒÂÅÐàÍÕÂ´ÈÖ¡ÉÒä´Œ¨Ò¡ÀÒ¤¼¹Ç¡ (¡.3)
5 ÃÒÂÅÐàÍÕÂ´ÈÖ¡ÉÒä´Œ¨Ò¡ÀÒ¤¼¹Ç¡ (¡.4)

 ã¹¡ÒÃ¨Ñ´·Ó NANOTEC TRM ä Œ́¾Ô¨ÒÃ³Ò

áÅÐ·º·Ç¹¹âÂºÒÂÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ

·Õèà¡ÕèÂÇ¢ŒÍ§¡Ñº È¹. ä Œ́á¡‹ á¼¹¡ÅÂØ· �̧́ ŒÒ¹ÇÔ·ÂÒÈÒÊμÃ�

áÅÐà·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2547-2556) á¼¹¡ÅÂØ· �̧

¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2550-2556) á¼¹áÁ‹

º·ÈÙ¹Â�¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2550-2554) 

ÃÇÁ¶Ö§¡ÃÍº¹âÂºÒÂ¢Í§ ÊÇ·ª. «Öè§ä Œ́¾Ô̈ ÒÃ³Òã¹Ê‹Ç¹

à»‡ÒËÁÒÂ·ÕèÊÓ¤ÑÞÂÔè§ÂÇ´ (Wildly Important Goals, 

WIGs) ¢Í§ ÊÇ·ª. ·Õè´Óà¹Ô¹¡ÒÃà¾×èÍμÍºÊ¹Í§μ‹Í

¤ÅÑÊàμÍÃ �¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò·Ñé§ 9 ¡ÅØ‹Á¢Í§ ÊÇ·ª. 

(μÒÁÃÙ»·Õè 2.1)

ÃÙ»·Õè 2.1 : ¹âÂºÒÂ¢Í§§Ò¹ÇÔ¨ÑÂ¾Ñ²¹Ò Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ

á¼¹¡ÅÂØ·¸�´ŒÒ¹ÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕ

áË‹§ªÒμÔ (¾.È. 2547-2556) ̈ Ñ́ ·Ó¢Öé¹â´Â ¤³Ð¡ÃÃÁ¡ÒÃ

¹âÂºÒÂÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕáË‹§ªÒμÔ (¡Ç·¹.) 

«Öè§»ÃÐ¡Íº´ŒÇÂ ÊÓ¹Ñ¡§Ò¹¾Ñ²¹ÒÇÔ·ÂÒÈÒÊμÃ �áÅÐ

à·¤â¹âÅÂÕáË‹§ªÒμ Ô ÊÓ¹Ñ¡¹âÂºÒÂáÅÐÂØ·¸ÈÒÊμÃ � 

¡ÃÐ·ÃÇ§ÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕ áÅÐÊÓ¹Ñ¡§Ò¹

¤³Ð¡ÃÃÁ¡ÒÃ¾Ñ²¹ÒàÈÃÉ°¡Ô̈ áÅÐÊÑ§¤ÁáË‹§ªÒμÔ  â´Â

ä´ŒÃÑº¤ÇÒÁàËç¹ªÍº¨Ò¡¤³ÐÃÑ°Á¹μÃÕàÁ×èÍÇÑ¹·Õè 10 

¡ØÁÀÒ¾Ñ¹¸ � 2547 ̈ Ñ´·Ó¢Öé¹à¾×èÍãËŒË¹‹ÇÂ§Ò¹·Õèà¡ÕèÂÇ¢ŒÍ§

·Ñé§ã¹ÀÒ¤ÃÑ°áÅÐàÍ¡ª¹ä´Œ·ÃÒº¹âÂºÒÂáÅÐ·ÔÈ·Ò§ 

¡ÒÃ¾Ñ²¹Ò»ÃÐà·È´ŒÇÂÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕ 

ÊÒÃÐÊÓ¤ÑÞ¢Í§á¼¹à»š¹¡ÒÃàª×èÍÁâÂ§¡ÒÃ¾Ñ²¹Ò»ÃÐà·È

ã¹ÊÒ¢Òμ ‹Ò§æ ãËŒÁÕ¤ÇÒÁà¨ÃÔÞáÅÐÁÕ¤ÇÒÁÊÒÁÒÃ¶

ã¹¡ÒÃá¢‹§¢Ñ¹ÀÒÂãμŒÃÒ¡°Ò¹·Ò§ÇÔ·ÂÒÈÒÊμÃ�áÅÐ

à·¤â¹âÅÂÕ·Õèà¢ŒÁá¢ç§áÅÐÁÑè¹¤§ â´Âà©¾ÒÐÍÂ‹Ò§ÂÔè§ã¹ 

4 ÊÒ¢Òà·¤â¹âÅÂÕËÅÑ¡ ä Œ́á¡‹ à·¤â¹âÅÂÕÊÒÃÊ¹à·È

áÅÐ¡ÒÃÊ×èÍÊÒÃ à·¤â¹âÅÂÕªÕÇÀÒ¾ à·¤â¹âÅÂÕÇÑÊ´Ø áÅÐ

¹Òâ¹à·¤â¹âÅÂÕ

á ¼ ¹ ¡ Å ÂØ · ¸� Œ́ Ò ¹ ÇÔ · Â Ò È Ò Ê μ Ã� á Å Ð

à·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2547-2556) ·Õèä Œ́¹Óá¹Ç¤Ô´

¡ÒÃ¾Ñ²¹Òã¹ÃÙ»áººà¤Ã×Í¢‹ÒÂÇÔÊÒË¡Ô¨ËÃ×Í¤ÅÑÊàμÍÃ � 

(Cluster) ÁÒà»š¹à¤Ã×èÍ§Á×Íã¹¡ÒÃà¾ÔèÁ¤ÇÒÁÊÒÁÒÃ¶¢Í§

ÀÒ¤àÈÃÉ°¡Ô̈    áÅÐÊÒÁÒÃ¶μÍºâ¨·Â�́ ŒÒ¹ÇÔ·ÂÒÈÒÊμÃ�

áÅÐà·¤â¹âÅÂÕ¢Í§¤ÅÑÊàμÍÃ �ä Œ́ÍÂ‹Ò§ÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ 

ÊÇ·ª. ¨Ö§ä Œ́¨Ñ´·Óá¼¹¡ÅÂØ·¸ � ÊÇ·ª. (¾.È. 2552-

2554) «Öè§ä´ŒÃÑº¡ÒÃÍ¹ØÁÑμ Ô¨Ò¡¤³Ð¡ÃÃÁ¡ÒÃ¾Ñ²¹Ò

ÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕáË‹§ªÒμÔ (¡Ç·ª.) àÁ×èÍÇÑ¹·Õè 

15 ¾ÄÉÀÒ¤Á 2551 â´Â»ÃÑº·ÔÈ·Ò§¡ÒÃÇÔ¨ÑÂáÅÐ

¾Ñ²¹Ò ¨Ò¡·ÕèÂÖ´à·¤â¹âÅÂÕ 4 ÊÒ¢ÒËÅÑ¡¢Í§ÈÙ¹Â�áË‹§

ªÒμÔ·Ñé§ÊÕè à»š¹¡ÒÃÁÙ‹§ÊÙ‹¡ÅØ‹ÁÇÔÊÒË¡Ô̈ à»‡ÒËÁÒÂ·Ñé§ 9 ¡ÅØ‹Á

ÃÐÂÐ·Õè 3 : ¡ÒÃ Ñ̈´·Ó NANOTEC TRM (à´×Í¹·Õè 

8-9)

1. ¨Ñ´·Ó(Ã‹Ò§) NANOTEC TRM

2. »ÃÐªØÁÃÐ´Á¤ÇÒÁ¤Ô´àËç¹¨Ò¡¼ÙŒà¡ÕèÂÇ¢ŒÍ§ ¼ÙŒÁÕ

Ê‹Ç¹ä Œ́àÊÕÂ ä Œ́á¡‹ ¼ÙŒ·Ã§¤Ø³ÇØ²Ô ¹Ñ¡ÇÔ¨ÑÂ ¼ÙŒ

á·¹ÈÙ¹Â� à¤Ã×Í¢‹ÒÂÇÔ¨ÑÂ¹Òâ¹à·¤â¹âÅÂÕ 

ÀÒ¤àÍ¡ª¹ áÅÐË¹‹ÇÂ§Ò¹Í×è¹æ

3.  ¹ÓàÊ¹Íμ‹Í¤³Ð¡ÃÃÁ¡ÒÃºÃÔËÒÃÈÙ¹Â�¢Í§ 

È¹. à¾×èÍãËŒ¢ŒÍàÊ¹Íá¹ÐáÅÐÍ¹ØÁÑμÔ NANOTEC 

TRM6

1.4 ¢ŒÍ¾Ô¨ÒÃ³Òã¹¡ÒÃãªŒ NANOTEC TRM

NANOTEC TRM ·Õè̈ Ñ́ ·Ó¢Öé¹ÊÒÁÒÃ¶»ÃÑº»ÃØ§

áÅÐ¾Ñ²¹ÒãËŒ́ Õ¢Öé¹ä Œ́ÍÂ‹Ò§μ‹Íà¹×èÍ§ àÁ×èÍä Œ́ÃÑº¢ŒÍÁÙÅà¾ÔèÁ

¢Öé¹¨Ò¡·Ø¡½†ÒÂ·Õèà¡ÕèÂÇ¢ŒÍ§

6 ¡ÒÃ»ÃÐªØÁ¤³Ð¡ÃÃÁ¡ÒÃºÃÔËÒÃ¢Í§ È¹. ÇÑ¹·Õè 20 ÊÔ§ËÒ¤Á 

2552 ä´ŒÍ¹ØÁÑμ Ô NANATEC TRM áÅÐãËŒ¹Óä»»¯ÔºÑμ ÔãËŒ

ÊÍ´¤ÅŒÍ§¡Ñº¡Ô¨¡ÃÃÁμ‹Ò§æ ¢Í§ È¹. μ‹Íä»

á¼áá¼á¼á¼¼á¼á¼á¼á ¹·¹··¹¹·¹·¹··¹··èÕÕÕèÕÕÕ ÓÓ¹Ó¹Ó¹ÓÓÓ¹Ó¹Ó¹Ó¹Ó¹Ó¹Ó·Ò·Ò·Ò·Ò·Ò·Ò·ÒÒÒÒÒ§§§§§§§§§§§§§ 1515¡¡¡¡¡¡¡¡¡¡¡¡¡ÒÒÒÒÃÃÃÃÒÃÃÃÒÒÃÒÃÃÃÒÒÒÒ ÇÔÇÔÇÔÇÔÇÔÇÔÇÔÇÇÇÇÇÇÇÇÇÇÇ¨Ñ¨Ñ¨Ñ¨Ñ¨̈̈̈̈̈̈̈̈̈̈̈̈ÂÂáÂááÂÂÂáÂÂÂÂÂáááÅÅÅÐÅÐÐÅÅÅÅÐ Ñ¾ÑÑÑ¾¾¾Ñ¾ÑÑÑ¾¾¾¾²²²²²²²¹¹¹¹²²²²²¹²¹¹¹¹²²²¹²²¹²²²¹ÒÒ¹¹¹ÒÒÒ¹¹¹ÒÒÒ¹Ò¹ÒÒÒâââÒÒÒâÒâÒââÒÒâÒâÒ ¹¹¹¹à¹¹¹¹ ·¤â¹âÅâÅâÅÂÕÂ

º··Õè 2º··Õè 2 
¹âÂºÒÂ¢Í§§Ò¹ÇÔ¨ÑÂ¾Ñ²¹Ò´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕ
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¤×Í 1) ¡ÒÃá¾·Â �áÅÐÊÒ¸ÒÃ³ÊØ¢ 2) ÍÒËÒÃáÅÐ

¡ÒÃà¡ÉμÃ 3) ÂÒ¹Â¹μ�áÅÐ¡ÒÃ¢¹Ê‹§ 4) ¾ÅÑ§§Ò¹

·´á·¹ 5) ÊÔè§áÇ´ÅŒÍÁ 6) «Í¿·�áÇÃ� äÁâ¤ÃªÔ» áÅÐ

ÍÔàÅç¤·ÃÍ¹Ô¤Ê � 7) ÊÔè§·Í 8) ª¹º·áÅÐ¼ÙŒ Œ́ÍÂâÍ¡ÒÊ   

9) ¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕ°Ò¹ â´ÂÁÍºËÁÒÂãËŒÊÓ¹Ñ¡

ºÃÔËÒÃ Ñ̈´¡ÒÃ¤ÅÑÊàμÍÃ�áÅÐâ»Ãá¡ÃÁÇÔ Ñ̈Âà»š¹¼ÙŒºÃÔËÒÃ

¨Ñ´¡ÒÃ áÅÐÁÕÈÙ¹Â �áË‹§ªÒμÔ·Ñé§ 4 áË‹§´Óà¹Ô¹â¤Ã§¡ÒÃ

ÇÔ¨ÑÂÀÒÂãμŒâ»Ãá¡ÃÁáÅÐ¤ÅÑÊàμÍÃ � ÃÇÁ·Ñé§ÃÑº¼Ô´ªÍº

¾Ñ²¹Òà·¤â¹âÅÂÕ°Ò¹ (Platform Technology) à¾×èÍ

à»š¹°Ò¹ã¹¡ÒÃ»ÃÐÂØ¡μ�¼Å§Ò¹ÇÔ¨ÑÂÊÙ‹¤ÅÑÊàμÍÃ �·Ñé§ 8 

¤ÅÑÊàμÍÃ �   ¤³Ð·Ó§Ò¹¨Ö§ä´Œ¾Ô¨ÒÃ³ÒÃÒÂÅÐàÍÕÂ´

à»‡ÒËÁÒÂ·ÕèÊÓ¤ÑÞÍÂ‹Ò§ÂÔè§ÂÇ´ (Wildly Important 

Goals, WIGs)  «Öè§à»š¹ 1 ã¹ 4 ¢Í§ËÅÑ¡¡ÒÃ¹Ó¹âÂºÒÂ

ä»ÊÙ‹»¯ÔºÑμÔ ·ÕèàÃÕÂ¡Ç‹Ò 4 Disciplines of Execution 

·Õè¾Ñ²¹Ò¢Öé¹â´Â Steven Covey7 ÍÑ¹à»š¹¡ÒÃ¾ÂÒÂÒÁ

ÃÐºØà»‡ÒËÁÒÂ·ÕèÊÓ¤ÑÞÍÂ‹Ò§ÂÔè§ÂÇ´ ·Õè¨Óà»š¹¨Ðμ ŒÍ§

´Óà¹Ô¹¡ÒÃãËŒàÊÃç¨ÊÔé¹ÀÒÂã¹ÃÐÂÐàÇÅÒ·Õè¡ÓË¹´ (ÀÒÂ

ã¹ 1-2 »‚¢ŒÒ§Ë¹ŒÒ) â´Â Ñ́̈ ÅÓ Ñ́º¤ÇÒÁÊÓ¤ÑÞ¢Í§¼Å§Ò¹

·Õè¨ÐÊ‹§ÁÍºáÅÐºÃÃÅØ¼ÅÊÓàÃç¨ ¨Ñ´ä Œ́Ç‹Òà»š¹¡ÅÂØ· �̧·Õè

ãªŒã¹¡ÒÃºÃÔËÒÃ Ñ́̈ ¡ÒÃ¤ÅÑÊàμÍÃ�áÅÐâ»Ãá¡ÃÁÇÔ̈ ÑÂ áÅÐ

à¾×èÍãËŒÊÒÁÒÃ¶ºÃÔËÒÃ¨Ñ´¡ÒÃ§º»ÃÐÁÒ³·ÕèÁÕÍÂÙ‹ÍÂ‹Ò§

¨Ó¡Ñ´ä Œ́ÍÂ‹Ò§àËÁÒÐÊÁ ËÃ×ÍÁÕ»ÃÐÊÔ· Ô̧ÀÒ¾ÁÒ¡·ÕèÊǾ  

ÊÒÁÒÃ¶ÊÃŒÒ§¼Å¡ÃÐ·ºã¹àªÔ§àÈÃÉ°¡Ô¨ÊÑ§¤Áä Œ́ÍÂ‹Ò§

à»š¹ÃÙ»¸ÃÃÁ «Öè§¤³Ð·Ó§Ò¹ä´Œ¾Ô¨ÒÃ³ÒÃÒÂÅÐàÍÕÂ´

¡ÒÃ´Óà¹Ô¹§Ò¹ÇÔ¨ÑÂ¢Í§ WIGs ã¹áμ‹ÅÐâ»Ãá¡ÃÁ áÅÐ

ä Œ́ÃÐºØ¡ÒÃ´Óà¹Ô¹¡ÒÃÇÔ¨ÑÂ¢Í§ È¹. à¾×èÍãËŒÊÍ´¤ÅŒÍ§

¡Ñº¡ÒÃ´Óà¹Ô¹§Ò¹ÇÔ¨ÑÂ¢Í§ WIGs

È¹. ä´Œ´Óà¹Ô¹¡ÒÃ¨Ñ´·Óá¼¹¡ÅÂØ·¸�¹Òâ¹

à·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2550-2556) ã¹ª‹Ç§à ×́Í¹

¾ÄÈ¨Ô¡ÒÂ¹ 2546 ¶Ö§ ¡ØÁÀÒ¾Ñ¹¸ � 2547 â´Â¤³Ð

¡ÃÃÁ¡ÒÃ¨Ñ´·Óá¼¹¡ÅÂØ· �̧¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ 

áÅÐ¤³Ð·Ó§Ò¹ 4 ÊÒ¢Ò ä´Œá¡‹ ÊÒ¢Ò¹Òâ¹ÇÑÊ´Ø ÊÒ¢Ò

à·¤â¹âÅÂÕªÕÇÀÒ¾¹Òâ¹ ÊÒ¢Ò¹Òâ¹ÍÔàÅç¡·ÃÍ¹Ô¡Ê� áÅÐ

ÊÒ¢Ò¡ÒÃÈÖ¡ÉÒáÅÐ¾Ñ²¹ÒºØ¤ÅÒ¡Ã¢Í§ È¹. â´ÂãªŒ

¡ÃÐºÇ¹¡ÒÃ¡ÒÃÁÕÊ‹Ç¹Ã‹ÇÁã¹ÃÙ»áºº¡ÒÃ»ÃÐªØÁàªÔ§

7 ¼ÙŒà¢ÕÂ¹Ë¹Ñ§Ê×Í 7 Habits of Highly Effective Prople

»¯ÔºÑμÔ¡ÒÃ áÅÐÃÐ´Á¤ÇÒÁ¤Ố àËç¹¨Ò¡¼ÙŒàªÕèÂÇªÒÞáÅÐ

¼ÙŒÁÕÊ‹Ç¹à¡ÕèÂÇ¢ŒÍ§ ¼‹Ò¹¡ÒÃ¡ÅÑè¹¡ÃÍ§¨Ò¡¤³Ð¡ÃÃÁ¡ÒÃ

¹âÂºÒÂ¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ8 áÅÐ¤³ÐÍ¹Ø¡ÃÃÁ¡ÒÃ

ÀÒÂãμŒ¤³Ð¡ÃÃÁ¡ÒÃ´Ñ§¡Å‹ÒÇ áÅÐá¼¹¡ÅÂØ· �̧¹Òâ¹Ï 

¹Õé ä Œ́ÃÑº¤ÇÒÁàËç¹ªÍº¨Ò¡¤³ÐÃÑ°Á¹μÃÕàÁ×èÍÇÑ¹·Õè 12 

ÁÔ¶Ø¹ÒÂ¹ 2550 â´ÂÁÕÇÑμ¶Ø»ÃÐÊ§¤�ËÅÑ¡à¾×èÍ¾Ñ²¹Ò¢Õ´

¤ÇÒÁÊÒÁÒÃ¶¾×é¹°Ò¹áÅÐÈÑ¡ÂÀÒ¾¢Í§»ÃÐà·Èä·Â

·Ò§ Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ¢Í§»ÃÐà·Èä·ÂãËŒ¾ÃŒÍÁÃÑº

¡ÃÐáÊ¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§à·¤â¹âÅÂÕãËÁ‹ áÅÐ

ÊÍ´¤ÅŒÍ§¡Ñºá¼¹¡ÒÃ¾Ñ²¹ÒàÈÃÉ°¡Ô¨áÅÐÊÑ§¤Á

áË‹§ªÒμÔ ¾ÃŒÍÁ·Ñé§á¹Ç·Ò§¡ÒÃ´Óà¹Ô¹§Ò¹·ÕèÊÍ´¤ÅŒÍ§

¡Ñºá¼¹¡ÅÂØ·¸� Œ́Ò¹ÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕáË‹§

ªÒμ Ô (¾.È. 2547-2556) ÃÇÁ·Ñé§àª×èÍÁâÂ§¡Ñº¡ÃÍº

¹âÂºÒÂ¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕÃÒÂÊÒ¢Ò¢Í§»ÃÐà·È 

á¼¹áÁ‹º·ÈÙ¹Â�¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ 

(¾.È. 2550-2554) ·Õè¨Ñ´·Ó¢Öé¹ ä´ŒÃÑºÍ¹ØÁÑμ Ô¨Ò¡¤³Ð

¡ÃÃÁ¡ÒÃºÃÔËÒÃ È¹. àÁ×èÍÇÑ¹·Õè 9 ¾ÄÉÀÒ¤Á 2550 

áÅÐãªŒà»š¹¡ÃÍºá¹Ç·Ò§ã¹¡ÒÃ´Óà¹Ô¹§Ò¹¢Í§ È¹.

ã¹ª‹Ç§ 5 »‚ â´ÂÁÕà»‡ÒËÁÒÂ·ÕèÊÓ¤ÑÞà¾×èÍÊ¹ÑºÊ¹Ø¹ãËŒ

Ë¹‹ÇÂ§Ò¹μ‹Ò§æ ¢Í§ È¹. ÁÕ¤ÇÒÁà¢ŒÒã¨áÅÐÊÒÁÒÃ¶

»¯ÔºÑμÔ§Ò¹ÊÍ´¤ÅŒÍ§¡Ñº¡ÃÍºá¼¹¡ÅÂØ·¸�¡ÒÃ¾Ñ²¹Ò

Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ¢Í§»ÃÐà·È áÅÐá¼¹´Óà¹Ô¹ÀÒÃ¡Ô̈

ËÅÑ¡·Õè È¹. ä Œ́ÃÑºÁÍºËÁÒÂ¨Ò¡ÃÑ°ºÒÅ áÅÐ ÊÇ·ª.

8 áμ‹§μÑé§àÁ×èÍÇÑ¹·Õè 9 ÁÔ¶Ø¹ÒÂ¹ 2548

¼Å¡ÒÃÇÔà¤ÃÒÐË�ªÕéãËŒàËç¹Ç‹Ò ¡ÒÃÇÔ̈ ÑÂáÅÐ¾Ñ²¹Ò

Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ¢Í§âÅ¡ã¹ª‹Ç§ 10 »‚·Õè¼‹Ò¹ÁÒ 

Ê‹Ç¹ãËÞ‹à»š¹¡ÒÃÇÔ¨ÑÂà¡ÕèÂÇ¡ÑºÇÑÊ´ØÈÒÊμÃ� (Materials 

Science) ¿ �ÊÔ¡Ê�»ÃÐÂØ¡μ� (Applied Physics) áÅÐ

à¤ÁÕ¡ÒÂÀÒ¾ (Physical Chemistry) â´Â»ÃÐà·È·Õè

à»š¹¼ÙŒ¹Óä Œ́á¡‹ ÊËÃÑ°ÍàÁÃÔ¡Ò ÊÒ¸ÒÃ³ÃÑ°»ÃÐªÒª¹ Ṏ¹ 

ÞÕè»Ø†¹ áÅÐàÂÍÃÁ¹Õ àÁ×èÍ¾Ô¨ÒÃ³Ò¡ÒÃÇÔ¨ÑÂ Œ́Ò¹¹Òâ¹

à·¤â¹âÅÂÕ¢Í§»ÃÐà·Èä·Âã¹ª‹Ç§àÇÅÒà ṌÂÇ¡Ñ¹ ¾ºÇ‹Ò

à»š¹¡ÒÃÇÔ¨ÑÂ Œ́Ò¹ÇÑÊ´ØÈÒÊμÃ� à¤ÁÕ¡ÒÂÀÒ¾ áÅÐ¿ �ÊÔ¡Ê�

»ÃÐÂØ¡μ� áÅÐÁÕÊ‹Ç¹Ë¹Öè§·Õè¤ÃÍº¤ÅØÁ¶Ö§¾ÍÅÔàÁÍÃ � 

ÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒàÃ×èÍ§ Nanotechnology: 

An Overview based on Indicators and Statistic 

«Öè§¨Ñ´·Óâ´Â Organisation for Economic Co-

operation and Development (OECD) ÁÕ¢ŒÍÁÙÅ¨Ò¡

¤³Ð¡ÃÃÁÒ¸Ô¡ÒÃÂØâÃ» (European Commission: 

EC) »‚ ¤.È. 2004 ·ÕèªÕ éãËŒàËç¹Ç‹Ò»ÃÐà·È·Õè·Ø ‹Á§º

»ÃÐÁÒ³ã¹¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕ

ÁÒ¡·ÕèÊØ´ã¹âÅ¡ 5 ÍÑ¹´ÑºáÃ¡¤×Í ÊËÃÑ°ÍàÁÃÔ¡Ò ÞÕè»Ø†¹ 

ÊÒ¸ÒÃ³ÃÑ°»ÃÐªÒª¹¨Õ¹ àÂÍÃÁ¹Õ áÅÐà¡ÒËÅÕãμ Œ 

μÒÁÅÓ´Ñº ¹Í¡¨Ò¡¹Õé ÃÒÂ§Ò¹´Ñ§¡Å‹ÒÇ ÂÑ§áÊ´§¼Å

¡ÒÃÇÔà¤ÃÒÐË �¢ŒÍÁÙÅ¨Ò¡°Ò¹¢ŒÍÁÙÅÊÔ· Ô̧ºÑμÃ ·Õèº‹§ªÕéÇ‹Ò

áμ‹ÅÐ»ÃÐà·ÈÁØ‹§à¹Œ¹¡ÒÃ»ÃÐÂØ¡μ�ãªŒ¹Òâ¹à·¤â¹âÅÂÕ

ã¹áμ‹ÅÐ Œ́Ò¹áμ¡μ‹Ò§¡Ñ¹ä» ¡Å‹ÒÇ¤×ÍÊËÃÑ°ÍàÁÃÔ¡ÒáÅÐ

àÂÍÃÁ¹ÕÁØ‹§à¹Œ¹´ŒÒ¹ÍØ»¡Ã³� àÇªÀÑ³±�áÅÐà·¤â¹âÅÂÕ

ªÕÇÀÒ¾ Ê‹Ç¹ÞÕè»Ø†¹ÁØ‹§à¹Œ¹´ŒÒ¹ÍÔàÅç¡·ÃÍ¹Ô¡Ê� ã¹¢³Ð·Õè

à¡ÒËÅÕãμŒÁØ‹§à¹Œ¹´ŒÒ¹ÍÔàÅç¡·ÃÍ¹Ô¡Ê�áÅÐÊÒÃà¤ÁÕ 

º··Õè 3º··Õè 3
¡ÒÃÇÔà¤ÃÒÐË�á¹Çâ¹ŒÁ Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ¢Í§âÅ¡

áÅÐ¢Õ´¤ÇÒÁÊÒÁÒÃ¶¢Í§ÈÙ¹Â�¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ (È¹.)

3.1 ÊÃØ»ÀÒ¾ÃÇÁÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒá¹Çâ¹ŒÁ¹Òâ¹

à·¤â¹âÅÂÕ¢Í§âÅ¡ (Global Nanotechnology 

Trend Analysis and Nanotechnology 

Roadmap Study)9

¡ÒÃ Ñ́̈ ·Ó NANOTEC TRM ä Œ́ÈÖ¡ÉÒ¤Œ¹¤ÇŒÒ

¢ŒÍÁÙÅà¾×èÍÈÖ¡ÉÒá¹Çâ¹ŒÁ¹Òâ¹à·¤â¹âÅÂÕ¢Í§âÅ¡¨Ò¡

ÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒμ‹Ò§æ ä Œ́á¡‹ The Global Technology 

Revolution 2020 (RAND Corporation), The 8th 

Science and Technology Foresight Survey  

(NISTEP Japan), Analysis of Japan’s Nano-

technology Competitiveness (D. Kanama & A. 

Kondo), Current Situation and Industrialization 

of Taiwan Nanotechnology (Hsin-Ning Su, 

Pei-Chun Lee, Min-Hua Tsai, Kuo-Ming Chien), 

The Nanoroadmap Project (Elvio Mantovani & 

Andrea Porcari), Nanotechnology and Developing 

World (Fabio Salamanca-Buentello), Strategy 

for Nanotechnology-related Environment, Health 

and Safety Research (National Nanotechnology 

Initiative),  Nanotechnology: An Overview Based 

on Indicators and Statistic (Christopher Palmberg, 

Helene Dernis and Claire Miguet) ÃÇÁ·Ñé§¡ÒÃÇÔà¤ÃÒÐË�

¢ŒÍÁÙÅ¼Å§Ò¹ÇÔ¨ÑÂμÕ¾ÔÁ¾ �ÂŒÍ¹ËÅÑ§»ÃÐÁÒ³ 10 »‚ ã¹

°Ò¹¢ŒÍÁÙÅ Science Citation Index Expanded 

¢Í§ ISI Web of Knowledge  

9 ÃÒÂÅÐàÍÕÂ´ÈÖ¡ÉÒä´Œ¨Ò¡ÀÒ¤¼¹Ç¡ (¢)

/ /
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ÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒàÃ×èÍ§ The Nanoroadmap 

Project â´Â Elvio Mantovani áÅÐ Andrea Porcari 

¢Í§ºÃÔÉÑ· AIRI (Nanotec IT-Rome)10 »‚ ¤.È. 2005  

ä Œ́ÈÖ¡ÉÒ¤Ò´¡ÒÃ³�¡ÒÃ»ÃÐÂØ¡μ�ãªŒ¹Òâ¹à·¤â¹âÅÂÕã¹»‚ 

¤.È. 2015 áÅÐ Ñ̈´·Óá¼¹·Õè¹Ó·Ò§ (Roadmap) ã¹ 3 

ÊÒ¢Ò ¤×Í Materials, Health and Medical Systems 

áÅÐ Energy ä´Œ¼ÅÊÃØ»à»š¹ÃÙ» The Nanotech "S" 

Curve áÊ´§·ÔÈ·Ò§¡ÒÃÇÔ¨ÑÂã¹ª‹Ç§»‚ ¤.È. 2000 ¶Ö§ 

2020 â´Âã¹ª‹Ç§·Õè 2 (»‚ ¤.È. 2005-2010/2015) 

¨ÐÁØ‹§à¹Œ¹§Ò¹ÇÔ̈ ÑÂã¹àÃ×èÍ§ Active Nanostructure àª‹¹ 

Drug Delivery

3.2 ¡ÒÃÈÖ¡ÉÒ¤ÇÒÁμ ŒÍ§¡ÒÃãªŒ¹Òâ¹à·¤â¹âÅÂÕã¹

ºÃÔº·¢Í§»ÃÐà·Èä·Â

¨Ò¡ÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒàÃ×èÍ§ Nanotechnology 

and Developing World â´Â Fabio Salamanca-

Buentello, Deepa L. Persad, Erin B. Court, 

Douglas K. Martin, Abdallah S. Daar, Peter A. 

Singer ¢Í§ºÃÔÉÑ· PLoS Medicine ã¹»‚ ¤.È. 2005 

«Öè§ÈÖ¡ÉÒà¡ÕèÂÇ¡Ñº¡ÒÃ¾Ñ²¹Ò·Ò§´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕ

¢Í§»ÃÐà·È¡ÓÅÑ§¾Ñ²¹Ò ¾ºÇ‹Ò»ÃÐà·È¡ÓÅÑ§¾Ñ²¹Ò

¨ÐÁÕ¡ÒÃ¾Ñ²¹Ò·Ò§´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕ·Õèáμ¡μ‹Ò§¨Ò¡

»ÃÐà·È·Õè¾Ñ²¹ÒáÅŒÇ â´Â¨Ð¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ

à¾×èÍãªŒá¡Œ»̃ÞËÒ¢Í§»ÃÐà·È ÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒ Ñ́§¡Å‹ÒÇ

ä Œ́ÃÇºÃÇÁà¡³± �ã¹¡ÒÃ¡ÓË¹´ÇÒÃÐÇÔ¨ÑÂ¢Í§»ÃÐà·È

¡ÓÅÑ§¾Ñ²¹Ò «Öè§¨Ð¾Ô¨ÒÃ³Òã¹ 6 »ÃÐà´ç¹¤×Í ¼Å

¡ÃÐ·º (impact) ÀÒÃÐ (burden) ¤ÇÒÁàËÁÒÐÊÁ 

(appropriateness) ¤ÇÒÁà»š¹ä»ä Œ́ (feasibility) ª‹Í§

Ç‹Ò§·Ò§¤ÇÒÁÃÙŒ (knowledge gap) áÅÐ¼Å»ÃÐâÂª¹�

·Ò§ÍŒÍÁ (indirect benefi ts)

ÊÓËÃÑº»ÃÐà·Èä·Â ¡ÒÃ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ 

à»š¹¡ÒÃ¾Ô¨ÒÃ³Ò¡ÒÃàÅ×Í¡Å§·Ø¹ã¹¡ÒÃÇÔ Ñ̈ÂáÅÐ¾Ñ²¹Ò

à©¾ÒÐ·Ò§·ÕèàËÁÒÐÊÁ¡Ñº¡ÒÃÊÃŒÒ§¤ÇÒÁä Œ́à»ÃÕÂºã¹
¡ÒÃá¢‹§¢Ñ¹¢Í§»ÃÐà·È à¾×èÍ¼ÅÑ¡´Ñ¹ãËŒÁÕ¡ÒÃ¼ÅÔμ
¼ÅÔμÀÑ³±�¹Òâ¹à·¤â¹âÅÂÕÍÍ¡ÁÒ¨ÓË¹‹ÒÂã¹àªÔ§¾Ò³ÔªÂ�

10 ÃÒÂÅÐàÍÕÂ´ÈÖ¡ÉÒä´Œ¨Ò¡ÀÒ¤¼¹Ç¡ ¢ (1.3)

ä´Œ à¾×èÍãËŒ¼ÅÔμÀÑ³± �àËÅ‹Ò¹Ñé¹ÊÒÁÒÃ¶¾Ñ²¹ÒáÅÐãªŒ
·ÃÑ¾ÂÒ¡Ãã¹»ÃÐà·Èà¾×èÍà¾ÔèÁÁÙÅ¤‹Ò¼ÅÔμÀÑ³± � ÃÇÁ¶Ö§ 
¼ÅÔμÀÑ³±�¾×é¹ºŒÒ¹ (OTOP) áÅÐà¾ÔèÁ¢Ṍ ¤ÇÒÁÊÒÁÒÃ¶
ã¹¡ÒÃá¢‹§¢Ñ¹ãËŒ¡Ñº¼ÙŒ¼ÅÔμ áÅÐ¤ÇÒÁä´Œà»ÃÕÂºã¹
¡ÒÃá¢‹§¢Ñ¹¢Í§»ÃÐà·È áÅÐÂÑ§ª‹ÇÂãËŒ¼ÙŒºÃÔâÀ¤ÊÒÁÒÃ¶
àÅ×Í¡«×éÍÊÔ¹¤ŒÒä Œ́ÍÂ‹Ò§©ÅÒ´áÅÐÊÒÁÒÃ¶ãªŒ»ÃÐâÂª¹�
¨Ò¡¼ÅÔμÀÑ³± �ä´ŒÍÂ‹Ò§àμ çÁ·Õè ÍÕ¡·Ñé§ÂÑ§ª‹ÇÂãËŒà¡Ô´
¡ÒÃ¨ŒÒ§§Ò¹áÅÐ¡ÒÃÅ§·Ø¹¨Ò¡¸ØÃ¡Ô¨ãËÁ‹æ ·Ò§´ŒÒ¹
ºÃÔ¡ÒÃ àª‹¹ ¡ÒÃμÃÇ¨ËÒàª×éÍ»¹à»„œÍ¹à¾×èÍ¡ÒÃÊ‹§ÍÍ¡
ÊÔ¹¤ŒÒà¡ÉμÃáÅÐÍÒËÒÃ ËÃ×Í¡ÒÃÃ‹ÇÁ·Ø¹·Ò§ Ø̧Ã¡Ô̈ à¾×èÍ
ãËŒà¡Ô´¡ÒÃ¢ÂÒÂμÑÇ¢Í§¡ÒÃÅ§·Ø¹ã¹à·¤â¹âÅÂÕÍØ»¡Ã³�
ÇÔ¹Ô¨©ÑÂáÅÐμÃÇ¨ÇÑ´ à»š¹μŒ¹

àÁ×èÍ¾Ô¨ÒÃ³Ò¤ÅÑÊàμÍÃ � ·Ñé§ 8 ¢Í§ WIGs ¾º
Ç‹ÒÁÕ 4 ¤ÅÑÊàμÍÃ�·ÕèÁÕ¡ÒÃãªŒ¹Òâ¹à·¤â¹âÅÂÕã¹¡ÒÃ´Óà¹Ô¹
¡ÒÃÇÔ¨ÑÂà¾×èÍμÍºÊ¹Í§¤ÇÒÁÊÓàÃç¨¢Í§ WIGs ä Œ́á¡‹ 
¡ÒÃá¾·Â �áÅÐÊÒ¸ÒÃ³ÊØ¢ ÍÒËÒÃáÅÐ¡ÒÃà¡ÉμÃ 
¾ÅÑ§§Ò¹·´á·¹ áÅÐÊÔè§·Í

3.3 ¡ÒÃ´Óà¹Ô¹§Ò¹¢Í§ È¹.

 È¹. à»š¹Ë¹‹ÇÂ§Ò¹ÀÒÂãμŒÊÑ§¡Ñ´ ÊÇ·ª. ·Õè
´Óà¹Ô¹§Ò¹Ã‹ÇÁ¡ÑºÈÙ¹Â�áË‹§ªÒμÔÍ×è¹ à¾×èÍÊ¹ÑºÊ¹Ø¹áÅÐ
àÊÃÔÁÊÃŒÒ§¢Õ´¤ÇÒÁÊÒÁÒÃ¶´ŒÒ¹ÇÔ·ÂÒÈÒÊμÃ�áÅÐ
à·¤â¹âÅÂÕ¢Í§»ÃÐà·È  «Öè§¡ÒÃ´Óà¹Ô¹§Ò¹¨ÐÊÍ´¤ÅŒÍ§
μÒÁá¼¹¡ÅÂØ· �̧¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ áÅÐÍÂÙ‹ÀÒÂ
ãμŒá¼¹¡ÅÂØ· �̧¢Í§ ÊÇ·ª. (Strategic Planning 
Alliance: SPA) â´Âä´ŒÃÑºË¹ŒÒ·ÕèãËŒà»š¹à¨ŒÒÀÒ¾´ÙáÅ
â»Ãá¡ÃÁà·¤â¹âÅÂÕ°Ò¹ áÅÐ´Óà¹Ô¹§Ò¹ÇÔ¨ÑÂÊÓËÃÑº
â»Ãá¡ÃÁã¹¤ÅÑÊàμÍÃ �  ÃÇÁ·Ñé§â¤Ã§¡ÒÃÇÔ¨ÑÂ·Õèä´ŒÃÑº
¡ÒÃÊ¹ÑºÊ¹Ø¹¨Ò¡áËÅ‹§·Ø¹ÀÒÂ¹Í¡ ¹Í¡¨Ò¡¹ÕéÂÑ§·Ó
Ë¹ŒÒ·Õè»ÃÐÊÒ¹¤ÇÒÁÃ‹ÇÁÁ×Í¡ÑºË¹‹ÇÂ§Ò¹à¤Ã×Í¢‹ÒÂμ‹Ò§æ  
ÃÇÁ·Ñé§ª‹ÇÂÊ¹ÑºÊ¹Ø¹¡ÒÃà¾ÔèÁ¢Õ´¤ÇÒÁÊÒÁÒÃ¶´ŒÒ¹
¹Òâ¹à·¤â¹âÅÂÕ¢Í§»ÃÐà·Èã¹¡ÒÃÊÃŒÒ§¤ÇÒÁà¢ŒÁá¢ç§
¢Í§ÀÒ¤ÍØμÊÒË¡ÃÃÁ·ÕèÁÕÍÂÙ ‹à´ÔÁ áÅÐÊÃŒÒ§ÀÒ¤
ÍØμÊÒË¡ÃÃÁãËÁ‹ à¾×èÍ¾Ñ²¹ÒàÈÃÉ°¡Ô¨áÅÐ¤Ø³ÀÒ¾

ªÕÇÔμ·Õè Ṍ¢Í§»ÃÐªÒª¹

 ã¹Ê‹Ç¹â»Ãá¡ÃÁà·¤â¹âÅÂÕ°Ò¹ (Platform 

Technology Program) ¢Í§ È¹. ¹Ñé¹»ÃÐ¡Íº´ŒÇÂ 

à·¤â¹âÅÂÕ°Ò¹¡ÒÃà¤Å×ÍºÃÐ´Ñº¹Òâ¹ (Nano-Coating 

Platform) à·¤â¹âÅÂÕ°Ò¹¡ÒÃË‹ÍËØŒÁÃÐ Ñ́º¹Òâ¹ (Nano-

Encapsulation Platform) à·¤â¹âÅÂÕ°Ò¹¡ÒÃÊÑ§à¤ÃÒÐË�

â¤Ã§ÊÃŒÒ§¹Òâ¹àªÔ§¿˜§¡ �ªÑ¹ (Functional Nano-

structure Platform) áÅÐâ»Ãá¡ÃÁà·¤â¹âÅÂÕÍ×è¹æ ·Õèà»š¹

â¤Ã§¡ÒÃÃÔàÃÔèÁâ´Â¼ÙŒÍÓ¹ÇÂ¡ÒÃÈÙ¹Â�¢Í§ È¹. (Director 

Initiatives) «Öè§ã¹¡ÒÃ¨Ñ´·Ó NANOTEC TRM ¤ÃÑé§¹Õé

¨Ð¾Ô¨ÒÃ³Òà©¾ÒÐã¹Ê‹Ç¹¢Í§â»Ãá¡ÃÁà·¤â¹âÅÂÕ°Ò¹ 

(Platform Technology) à·‹Ò¹Ñé¹ 

 ÊÇ·ª. ä Œ́ãËŒ¤Ó¨Ó¡Ñ́ ¤ÇÒÁâ»Ãá¡ÃÁà·¤â¹âÅÂÕ

°Ò¹ (Platform Technology) ¤×Íà·¤â¹âÅÂÕ·Õèà»š¹°Ò¹

à¾×èÍ¡ÒÃÊÃŒÒ§¼Å§Ò¹ã¹ÃÙ»¼ÅÔμÀÑ³±�ËÃ×Í¡ÃÐºÇ¹¡ÒÃ

·ÕèÊÒÁÒÃ¶μÍºÊ¹Í§¤ÇÒÁμŒÍ§¡ÒÃÍØμÊÒË¡ÃÃÁä Œ́ã¹

ËÅÒÂ¤ÅÑÊàμÍÃ�áË‹§ªÒμÔ  à¾×èÍÊÃŒÒ§ÈÑ¡ÂÀÒ¾ áÅÐáÊ´§

¢Õ´¤ÇÒÁÊÒÁÒÃ¶¢Í§ÈÙ¹Â�áË‹§ªÒμÔÍÂ‹Ò§ÂÑè§Â×¹11

 È¹. ä Œ́¡ÓË¹´¹ÔÂÒÁà·¤â¹âÅÂÕ°Ò¹¢Í§ È¹.12 

·Ñé§ 3 ¡ÅØ‹Á Ñ́§¹Õé

 1. ¡ÅØ‹Áâ»Ãá¡ÃÁÇÔ¨ÑÂ¡ÒÃà¤Å×ÍºÃÐ´Ñº¹Òâ¹ 

(Nano-Coating) ¤×Í¡ÒÃ¹ÓÊÁºÑμÔ¾ÔàÈÉ·Õèà¡Ô´¢Öé¹¨Ò¡

¡ÒÃãªŒÍ¹ØÀÒ¤àÅç¡¢¹Ò´¹Òâ¹àÁμÃ áÅÐ/ËÃ×Í¡ÒÃãªŒ

à·¤¹Ô¤¡ÒÃà¤Å×ÍºÁÒ¾Ñ²¹ÒãËŒ¾×é¹¼ÔÇ¢Í§¼ÅÔμÀÑ³±�·Õè

¶Ù¡à¤Å×ÍºÁÕÊÁºÑμÔ ṌÂÔè§¢Öé¹áÅÐÁÕÊÁºÑμÔ à©¾ÒÐ·Ò§·Õè

ËÅÒ¡ËÅÒÂ (Multifunctional) à¾×èÍà»š¹¡ÒÃà¾ÔèÁÁÙÅ¤‹Ò

ãËŒ¡Ñº¼ÅÔμÀÑ³±�

 2. ¡ÅØ‹Áâ»Ãá¡ÃÁÇÔ¨ÑÂ¡ÒÃË‹ÍËØŒÁÃÐ´Ñº¹Òâ¹ 

(Nano-Encapsulation) ¤×Í¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹ÒÊÒÃ

Ë‹ÍËØŒÁáÅÐÃÐºº¡Ñ¡à¡çºÊÒÃ·ÕèÊÓ¤ÑÞà¾×èÍÇÑμ¶Ø»ÃÐÊ§¤�ã¹

¡ÒÃà¾ÔèÁ¤ÇÒÁ¤§μÑÇ¢Í§ÊÒÃ·Õè¶Ù¡¡Ñ¡à¡çºáÅÐÊÒÁÒÃ¶

¤Çº¤ØÁ¡ÒÃ»Å´»Å‹ÍÂμÒÁàÇÅÒËÃ×ÍμÓáË¹‹§à»‡ÒËÁÒÂ

·ÕèμŒÍ§¡ÒÃä Œ́

11 Panel review ream
12 ¹ÔÂÒÁ·Õè¤³Ð·Ó§Ò¹ä´Œ¡ÓË¹´¨Ò¡¡ÒÃ»ÃÐªØÁ ¤³Ð·Ó§Ò¹¨Ñ´

·Ó NANOTEC TRM ª‹Ç§Á¡ÃÒ¤Á 2551 ¶Ö§ÊÔ§ËÒ¤Á 2552

 3. ¡ÅØ‹Áâ»Ãá¡ÃÁÇÔ̈ ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË� (Func-

tional Nanostructure) ¤×Í à·¤â¹âÅÂÕã¹¡ÒÃÍÍ¡áºº 

ÊÑ§à¤ÃÒÐË� Ñ́´á»Å§ ËÃ×Í»ÃÐ´ÔÉ° �â¤Ã§ÊÃŒÒ§ã¹ÃÐ´Ñº

¹Òâ¹àÁμÃ à¾×èÍ·ÓãËŒÇÑÊ´ØÁÕÊÁºÑμ Ô¾ÔàÈÉ·Ò§¡ÒÂÀÒ¾

ËÃ×Íà¤ÁÕμÒÁ¿˜§¡�ªÑ¹¡ÒÃãªŒ§Ò¹

 ÀÒÂãμ Œáμ ‹ÅÐ Platform Technology ÁÕ

¡ÃÐºÇ¹¡ÒÃ/à·¤¹Ô¤¨Ó¹Ç¹ÁÒ¡ áÅÐÁÕ¤ÇÒÁ¨Óà»š¹

μŒÍ§ãªŒºØ¤ÅÒ¡Ã·ÕèàªÕèÂÇªÒÞ¾ÔàÈÉã¹à·¤¹Ô¤àËÅ‹Ò¹Ñé¹ 

à¾×èÍÊÃŒÒ§¤Ø³ÅÑ¡É³Ð (Attribute) ·Õè¾Ö§»ÃÐÊ§¤�μÒÁáμ‹

ÅÐ Platform Technology ́ Ñ§¹Ñé¹¡ÒÃ Ñ́̈ ·Ó NANOTEC 

TRM ̈ Ö§¨Óà»š¹μŒÍ§ÇÔà¤ÃÒÐË�àÃ×èÍ§à·¤¹Ô¤ ¡ÓÅÑ§¤¹ áÅÐ

à¤Ã×èÍ§Á×Íã¹áμ‹ÅÐ Platform Technology    

3.4 ÇÔà¤ÃÒÐË �Ê¶Ò¹ÀÒ¾¢Õ´¤ÇÒÁÊÒÁÒÃ¶¢Í§ È¹.

3.4.1 ÇÔà¤ÃÒÐË�¡ÓÅÑ§¤¹ (Manpower Analysis)

ã¹»‚ ¤.È. 2009 È¹. ÁÕ¹Ñ¡ÇÔ¨ÑÂ 28 ¤¹áÅÐ

¼ÙŒª‹ÇÂ¹Ñ¡ÇÔ¨ÑÂ 27 ¤¹ (μÒÁÃÙ»·Õè 3.1) ¨Ò¡¹Ñ¡ÇÔ¨ÑÂ·Ò§

Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ¢Í§»ÃÐà·Èä·Â»ÃÐÁÒ³ 350 ¤¹ 

áÅÐ È¹. ÇÒ§á¼¹¨Ðà¾ÔèÁºØ¤ÅÒ¡ÃÇÔ¨ÑÂã¹»‚ ¤.È. 2012 

ãËŒÁÕ¨Ó¹Ç¹ÃÇÁ 130 ¤¹ (à»š¹ PhD Researchers  60 

¤¹) áÅÐã¹»‚ ¤.È. 2014 ̈ Ðà¾ÔèÁãËŒÁÕºØ¤ÅÒ¡ÃÇÔ¨ÑÂÃÇÁ 

200 ¤¹ (à»š¹ PhD Researchers 90 ¤¹)

¨Ò¡¡ÒÃ·ÕèÁÕ¹Ñ¡ÇÔ Ñ̈Â¨Ó¹Ç¹¹ŒÍÂáÅÐÊ‹Ç¹ãËÞ‹

à»š¹¹Ñ¡ÇÔ¨ÑÂÃØ‹¹ãËÁ‹ «Öè§ÁÕ¤ÇÒÁàªÕèÂÇªÒÞà©¾ÒÐÊÒ¢Ò 

à¾×èÍãËŒà¡Ố ¤ÇÒÁàª×èÍÁâÂ§Í§¤�¤ÇÒÁÃÙŒ È¹. Ö̈§μŒÍ§ÊÃŒÒ§

à¤Ã×Í¢‹ÒÂÇÔ̈ ÑÂ¡ÑºË¹‹ÇÂ§Ò¹ÀÒÂ¹Í¡à¾ÔèÁ¢Öé¹



2020 NANOTEC TRM 2121á¼¹·Õè¹Ó·Ò§¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ

ÃÙ»·Õè 3.1 : ¨Ó¹Ç¹¹Ñ¡ÇÔ¨ÑÂáÂ¡μÒÁáμ ‹ÅÐ

Platform Technology

¹Ñ¡ÇÔ¨ÑÂ¢Í§ È¹. ·Ñé§ 28 ¤¹¹Ñé¹ áμ‹ÅÐ¤¹¨ÐÁÕ

¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ·ÓÇÔ̈ ÑÂ Œ́ÇÂà·¤¹Ô¤ÇÔ̧ Õ·ÕèËÅÒ¡ËÅÒÂ 

áÅÐÁÕ¤ÇÒÁàªÕèÂÇªÒÞáμ¡μ‹Ò§¡Ñ¹ «Öè§¹Ñ¡ÇÔ¨ÑÂáμ‹ÅÐ¤¹

¨ÐÁÕ¤ÇÒÁàªÕèÂÇªÒÞã¹¡ÒÃãªŒà·¤¹Ô¤ÇÔ̧ ÕÁÒ¡¡Ç‹Ò 1 à·¤¹Ô¤ 

áÅÐã¹áμ‹ÅÐà·¤¹Ô¤¡çÁÕ¹Ñ¡ÇÔ¨ÑÂ·ÕèàªÕèÂÇªÒÞÁÒ¡¡Ç‹Ò 1 

¤¹ àª‹¹ ÁÕ¹Ñ¡ÇÔ¨ÑÂ 23 ¤¹ ·ÕèÊÒÁÒÃ¶·ÓÇÔ¨ÑÂ Œ́ÇÂÇÔ¸Õ 

Dip-Coating áÅÐÁÕ¹Ñ¡ÇÔ̈ ÑÂ 5 ¤¹ ·ÕèÊÒÁÒÃ¶·Óà·¤¹Ô¤

ÇÔ̈ ÑÂÇÔ̧ Õ Synthesis of conjugated material   ¤ÇÒÁÊÒÁÒÃ¶

¢Í§¹Ñ¡ÇÔ̈ ÑÂ¢Í§ È¹. ·ÕèÁÕÍÂÙ‹¹ÕéàËÁÒÐ·Õè̈ ÐãªŒã¹¡ÒÃ¾Ñ²¹Ò

¢Õ´¤ÇÒÁÊÒÁÒÃ¶¢Í§à·¤â¹âÅÂÕËÅÑ¡·ÕèμŒÍ§ÍÒÈÑÂ¤ÇÒÁÃÙŒ

áÅÐ¤ÇÒÁàªÕèÂÇªÒÞã¹ËÅÒÂÊÒ¢ÒÇÔªÒ (μÒÁÃÙ»·Õè 3.2)

ÃÙ»·Õè 3.2 : ¨Ó¹Ç¹¹Ñ¡ÇÔ¨ÑÂã¹ È¹. ·Ñé§ 28 ¤¹ ·ÕèÊÒÁÒÃ¶ãªŒà·¤¹Ô¤ÇÔ¨ÑÂμ ‹Ò§æ ã¹áμ ‹ÅÐ Platform Technology

3.4.2 ÇÔà¤ÃÒÐË �à¤Ã×èÍ§Á×Í (Equipment Analysis)

¤³Ð·Ó§Ò¹ä´ŒÁÕ¡ÒÃÇÔà¤ÃÒÐË �¤ÇÒÁ¾ÃŒÍÁ·Ò§´ŒÒ¹à¤Ã×èÍ§Á×ÍáÅÐÍØ»¡Ã³�ÊÓËÃÑº§Ò¹ÇÔ¨ÑÂ·Ñé§ 3 Platform 

Technology ¾ºÇ‹ÒÍØ»¡Ã³�áÅÐà¤Ã×èÍ§Á×Í·ÕèÊ¹ÑºÊ¹Ø¹¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¢Í§ È¹. ¤‹Í¹¢ŒÒ§¾ÃŒÍÁÊÓËÃÑº

¡ÒÃ´Óà¹Ô¹¡ÒÃμÒÁà·¤¹Ô¤¢Í§áμ‹ÅÐ Platform Technology ÁÕà¾ÕÂ§à·¤¹Ô¤ÇÔ¸Õ Printing ·ÕèãªŒã¹¡ÅØ‹ÁÇÔ¨ÑÂ 

Nano-Coating Platform à·‹Ò¹Ñé¹·ÕèÂÑ§¢Ò´ÍØ»¡Ã³�áÅÐà¤Ã×èÍ§Á×ÍºÒ§ªÔé¹´Ñ§ÃÒÂÅÐàÍÕÂ´μÒÁÃÙ»·Õè 3.3 (a-c)
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ÃÙ»·Õè 3.3 (a-c) : ¨Ó¹Ç¹à¤Ã×èÍ§Á×Í/ÍØ»¡Ã³ �·ÕèãªŒã¹¡ÒÃ·ÓÇÔ¨ÑÂáμ ‹ÅÐ Core Technology

¡ÅØ‹Áâ»Ãá¡ÃÁÇÔ¨ÑÂ Nano-Coating    

                              

                             
ÃÙ»·Õè 3.4 (a-b) : »ÃÐàÁÔ¹¤‹Ò impact/value ¢Í§áμ ‹ÅÐ 
Attribute ã¹áμ ‹ÅÐà·¤¹Ô¤ÇÔ Õ̧¢Í§¡ÅØ‹Á Nano-Coating

¡ÅØ‹Áâ»Ãá¡ÃÁÇÔ¨ÑÂ Nano-Encapsulation

ÃÙ»·Õè 3.5 (a-c) : »ÃÐàÁÔ¹¤‹Ò impact/value ¢Í§áμ ‹ÅÐ 

Attribute ã¹áμ ‹ÅÐà·¤¹Ô¤ÇÔ Õ̧¢Í§¡ÅØ‹ÁNano-Encapsulation

¡ÅØ‹Áâ»Ãá¡ÃÁÇÔ¨ÑÂ Functional Nanostructure

ÃÙ»·Õè 3.6 : »ÃÐàÁÔ¹¤‹Ò impact/value ¢Í§áμ ‹ÅÐ Attribute 

ã¹áμ‹ÅÐà·¤¹Ô¤ÇÔ̧ Õ¢Í§¡ÅØ‹Á Functional Nanostructure

¹Í¡¨Ò¡¹Õé¤³Ð·Ó§Ò¹ÂÑ§ä Œ́ÈÖ¡ÉÒÃÐÂÐàÇÅÒ·Õè

¹Ñ¡ÇÔ¨ÑÂ¤Ò´Ç‹Ò¨ÐÊÒÁÒÃ¶¾Ñ²¹Òà·¤¹Ô¤μ‹Ò§æ ä Œ́ÊÓàÃç¨

¨¹ÊÒÁÒÃ¶¹Óä»¾Ñ²¹Ò¡ÃÐºÇ¹¡ÒÃ¼ÅÔμËÃ×ÍÊÃŒÒ§

¼ÅÔμÀÑ³±�·ÕèÁÕ¤Ø³ÅÑ¡É³Ðμ‹Ò§æ μÒÁ·ÕèμŒÍ§¡ÒÃ μÒÁÃÙ»

·Õè 3.7 (a-c) àª‹¹ ËÒ¡μ ŒÍ§¡ÒÃãËŒÁÕÊÁºÑμ Ô Anti-

microbial â´ÂãªŒà·¤¹Ô¤ÇÔ¸Õ Chemical Vapour 

Depositon ¤Ò´Ç‹ÒμŒÍ§ãªŒàÇÅÒ¶Ö§ 4 »‚ áμ‹ËÒ¡ãªŒ

à·¤¹Ô¤ÇÔ¸Õ¢Í§ Self-assemble ¤Ò´Ç‹Ò¨ÐãªŒàÇÅÒà¾ÕÂ§ 

2 »‚

3.4.3 ÇÔà¤ÃÒÐË � Attributes Analysis

¡ÒÃ¾Ô¨ÒÃ³Ò¤ÇÒÁÊÑÁ¾Ñ¹¸�ÃÐËÇ‹Ò§à·¤¹Ô¤

·ÕèàËÁÒÐÊÁ ·Õè¨Ð·ÓãËŒà¡Ô´¤Ø³ÅÑ¡É³Ð (Attribute) 

áμ ‹ÅÐÍÂ‹Ò§ â´Â¤³Ð·Ó§Ò¹à»š¹¼ÙŒÃÇºÃÇÁ¢ŒÍÁÙÅ¨Ò¡

¹Ñ¡ÇÔ¨ÑÂ¢Í§ È¹. ã¹¡ÒÃ»ÃÐàÁÔ¹ÃÐ´Ñº¤ÇÒÁÊÑÁ¾Ñ¹¸ � «Öè§

¾Ô¨ÒÃ³ÒÇ‹Òáμ‹ÅÐà·¤¹Ô¤àËÁÒÐÊÁã¹¡ÒÃ·ÓãËŒà¡Ô´ 

Attribute μ‹Ò§æ ä Œ́à¾ÕÂ§ã´ â´Âáº‹§à»š¹ 3 ÃÐ Ñ́º 

ÃÐ´Ñº·Õè 3 áÊ´§Ç‹Ò à·¤¹Ô¤¹Ñé¹æ àËÁÒÐÊÁã¹¡ÒÃ·Ó

ãËŒà¡Ô´Attribute ÁÒ¡·ÕèÊØ´ Ê‹Ç¹ÃÐ Ñ́º·Õè 2 áÅÐ 1 ÁÕ

¤ÇÒÁàËÁÒÐÊÁ¹ŒÍÂÅ§μÒÁÅÓ´Ñº àª‹¹ ¹Ñ¡ÇÔ¨ÑÂ¡ÅØ‹Á

â»Ãá¡ÃÁÇÔ¨ÑÂ Nano-Coating ãËŒ¤ÇÒÁàËç¹Ç‹Òà·¤¹Ô¤

ÇÔ̧ Õ Sol-gel àËÁÒÐÊÁ·Õè̈ Ð·ÓãËŒà¡Ố ÊÁºÑμÔ Anti-microbial 

ÁÒ¡·ÕèÊØ´ (μÒÁÃÙ»·Õè 3.4 a)

¡ÅØ‹Áâ»Ãá¡ÃÁÇÔ¨ÑÂ Nano-Encapsulation 

ãËŒ¤ÇÒÁàËç¹Ç‹Ò à·¤¹Ô¤ÇÔ¸Õ liposome àËÁÒÐÊÁ·ÕèÊØ´

¡Ñº·Ñé§ 3 ¡ÃÐºÇ¹¡ÒÃ (μÒÁÃÙ»·Õè 3.5 b) áÅÐ¡ÅØ‹Á

â»Ãá¡ÃÁÇÔ̈ ÑÂ Functional Nanostructure ãËŒ¤ÇÒÁàËç¹

Ç‹Òà·¤¹Ô¤ Nanostructure characterization and 

performance test áÅÐ Synthesis of Nano 

Catalysis or functional molecules àËÁÒÐÊÁ·ÕèÊØ´

¡Ñº§Ò¹ Œ́Ò¹¾ÅÑ§§Ò¹ (μÒÁÃÙ»·Õè 3.6)

(a)

(b)

(a)

(b)

(c)
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 (a) Coating

 

 (Úb) Encapsulation

 (c) Functional Nano-structure

ÃÙ»·Õè 3.7 (a-c) : ÃÐÂÐàÇÅÒ·ÕèãªŒ¾Ñ²¹Òà·¤¹Ô¤μ ‹Ò§æ ¨¹ÊÒÁÒÃ¶¹Óä»ãªŒà¾×èÍ¾Ñ²¹Ò¡ÃÐºÇ¹¡ÒÃ¼ÅÔμ

ËÃ×ÍÊÃŒÒ§¼ÅÔμÀÑ³±�·ÕèÁÕ¤Ø³ÅÑ¡É³ÐμÒÁ·Õèμ ŒÍ§¡ÒÃ
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àÁ×èÍ¨Ñ´ËÁÇ´ËÁÙ‹à·¤¹Ô¤ÇÔ¸ÕáÅŒÇ¨Ðä Œ́ÀÒ¾ÊÃØ»ÃÐÂÐàÇÅÒ·ÕèãªŒã¹¡ÒÃ¾Ñ²¹Ò·Ó¡ÃÐºÇ¹¡ÒÃ/à·¤¹Ô¤¢Í§ 

Core Technology ã¹áμ‹ÅÐ Platform Technology μÒÁÃÙ»·Õè 3.8 (a-c)

ÃÙ»·Õè 3.8 (a-c) : ¤ÇÒÁÊÑÁ¾Ñ¹ �̧ÃÐËÇ‹Ò§ Core Technology ¡ÑºÃÐÂÐàÇÅÒ·ÕèãªŒã¹¡ÒÃ¾Ñ²¹Ò 

¢Í§áμ ‹ÅÐ Platform Technology

4.1 ¡ÒÃÍÍ¡áººá¼¹·Õè¹Ó·Ò§¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò

¹Òâ¹à·¤â¹âÅÂÕ (Designing NANOTEC TRM)

 á¹Ç¤Ô´ã¹¡ÒÃ¨Ñ´·Óá¼¹·Õè¹Ó·Ò§ àÃÔèÁ¨Ò¡

¡ÒÃÊÃŒÒ§â¤Ã§ÊÃŒÒ§μŒ¹áºº (Template) àª‹¹à´ÕÂÇ¡Ñº

Ã‹Ò§ÃÙ»¡‹Í¹·Õè¨ÐÇÒ´ÃÒÂÅÐàÍÕÂ´áÅÐÃÐºÒÂÊÕ ¡Å‹ÒÇ

¤×Í àÃÔèÁμ Œ¹¨Ò¡¡ÒÃ¡ÓË¹´â¤Ã§Ã‹Ò§μ Œ¹áºº´Ñ§áÊ´§

μÒÁÃÙ»·Õè 4.1 «Öè§â¤Ã§Ã‹Ò§μŒ¹áºº¹Õé̈ Ð¶Ù¡¾Ñ²¹Òμ‹Íä»¨¹

à»š¹á¼¹·Õè¹Ó·Ò§¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ

ÃÙ»·Õè 4.1 : â¤Ã§ÊÃŒÒ§μ Œ¹áººá¼¹·Õè¹Ó·Ò§

â¤Ã§ÊÃŒÒ§μŒ¹áºº¢Í§á¼¹·Õè¹Ó·Ò§à·¤â¹âÅÂÕ 

(TRM Template) ÁÕÍ§¤�»ÃÐ¡Íºà»š¹ÅÓ´ÑºªÑé¹ â´ÂªÑé¹

º¹ÊØ´à»š¹¡ÒÃ¡ÓË¹´ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò (R&D 

Agenda) «Öè§¨Ð¾Ô¨ÒÃ³ÒáºººÙÃ³Ò¡ÒÃã¹ÃÙ»¢Í§

¡ÒÃÊ¹ÑºÊ¹Ø¹â´ÂãªŒà·¤â¹âÅÂÕËÅÑ¡ (core technology)

¢Í§ È¹. «Öè§à·¤â¹âÅÂÕËÅÑ¡àËÅ‹Ò¹Ñé¹¨Ð¶Ù¡¹ÓÁÒãªŒã¹

¡ÒÃ¾Ô¨ÒÃ³ÒÃ‹ÇÁ¡Ñº»̃¨¨ÑÂÍ×è¹æ ¹Ñè¹¤×ÍÍ§¤ �¤ÇÒÁÃÙŒËÅÑ¡

·ÕèμŒÍ§ÊÃŒÒ§ãËŒà¡Ô´¢Öé¹ (Core Knowledge Tools) ÍÑ¹

¨Ðà»š¹¾×é¹°Ò¹ã¹¡ÒÃÊÃŒÒ§à·¤â¹âÅÂÕ°Ò¹ (Platform 

Technology) áÅÐªÑé¹Å‹Ò§ÊØ´¤×Í·ÃÑ¾ÂÒ¡Ã·Õè¨Óà»š¹ã¹

¡ÒÃ´Óà¹Ô¹¡ÒÃÇÔ̈ ÑÂ (Resources) »ÃÐ¡Íº Œ́ÇÂÍØ»¡Ã³�

áÅÐà¤Ã×èÍ§Á×Í·ÕèÊ¹ÑºÊ¹Ø¹¡ÒÃÇÔ¨ÑÂ §º»ÃÐÁÒ³ áÅÐ 

¡ÓÅÑ§¤¹ «Öè§ä Œ́á¡‹ ¹Ñ¡ÇÔ¨ÑÂáÅÐ¼ÙŒª‹ÇÂ¹Ñ¡ÇÔ¨ÑÂ 

 

4.2 ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò (R&D Agenda)

 ¨Ò¡¢ŒÍÁÙÅ¡ÒÃÇÔà¤ÃÒÐË �á¹Çâ¹ŒÁ¡ÒÃÇÔ¨ÑÂ

áÅÐ¾Ñ²¹Ò Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ¢Í§âÅ¡ Ê¶Ò¹ÀÒ¾¢Í§ 

È¹. áÅÐÃÒÂ§Ò¹¢ŒÍàÊ¹Íá¹Ðá¹Ç·Ò§¡ÒÃÇÔ¨ÑÂ´ŒÒ¹

¹Òâ¹à·¤â¹âÅÂÕ à¾×èÍμÍºÊ¹Í§μ ‹Í¤ÇÒÁμ ŒÍ§¡ÒÃ¢Í§

»ÃÐà·È¡ÓÅÑ§¾Ñ²¹Ò13 ÃÇÁ·Ñé§ ¡ÒÃ¾Ô¨ÒÃ³Òà»‡ÒËÁÒÂ 

·ÕèÊÓ¤ÑÞÂÔè§ÂÇ´ (WIGs) ¢Í§ ÊÇ·ª.14 ·ÕèμÍºÊ¹Í§

μ ‹Í¤ÅÑÊàμÍÃ �¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò·Ñé§ 9 ¡ÅØ‹Áä´Œá¡‹ 

1) ¡ÒÃá¾·Â�áÅÐÊÒ¸ÒÃ³ÊØ¢ 2) ÍÒËÒÃáÅÐ¡ÒÃà¡ÉμÃ 

3) ÂÒ¹Â¹μ�áÅÐ¡ÒÃ¢¹Ê‹§ 4) ¾ÅÑ§§Ò¹·´á·¹ 5) ÊÔè§

áÇ´ÅŒÍÁ 6) «Í¿·�áÇÃ�, äÁâ¤ÃªÔ» áÅÐÍÔàÅç¤·ÃÍ¹Ô¤Ê � 

7) ÊÔè§·Í  8) ª¹º·áÅÐ¼ÙŒ Œ́ÍÂâÍ¡ÒÊ 9) ¡ÒÃ¾Ñ²¹Ò

à·¤â¹âÅÂÕ°Ò¹

Ë¹Öè§ã¹Í§¤�»ÃÐ¡Íº·Õè¤³Ð·Ó§Ò¹ä´Œ¾Ô¨ÒÃ³Òà¾×èÍ

¡ÓË¹´ÇÒÃÐ¡ÒÃÇÔ̈ ÑÂáÅÐ¾Ñ²¹Ò¢Í§ NANOTEC TRM 

¹Õé ¤×Í¢ŒÍÁÙÅ¨Ò¡ÃÒÂ§Ò¹¡ÒÃÊÓÃÇ¨¤ÇÒÁμŒÍ§¡ÒÃ¼Å§Ò¹

13 F Salamanca-Buentello (2005) Nanotechnology and 

the developing world. PLoS Medicine. 2(4):0300-3030.
14 ÃÒÂÅÐàÍÕÂ´ WIGs ÍÂÙ‹ã¹ÀÒ¤¼¹Ç¡ (¡.4) 

º··Õè 4º··Õè 4
á¼¹·Õè¹Ó·Ò§¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ 

(NANOTEC TRM) »‚ ¾.È. 2553-2556
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ÇÔ¨ÑÂ Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕÊÓËÃÑº¡ÅØ‹Á»ÃÐà·È¡ÓÅÑ§

¾Ñ²¹Ò «Öè§áÊ´§à¡³±�ã¹¡ÒÃ¡ÓË¹´ÇÒÃÐÇÔ̈ ÑÂ Ñ́§μ‹Íä»¹Õé

1. ¼Å¡ÃÐ·º (Impact) ËÁÒÂ¶Ö§ ¡ÒÃ»ÃÐÂØ¡μ�

ãªŒ¼Å¼ÅÔμ (Output) ̈ Ò¡§Ò¹ÇÔ¨ÑÂ·ÕèÁÕÊ‹Ç¹ª‹ÇÂ

ã¹¡ÒÃ»ÃÑº»ÃØ§ àª‹¹ ¹éÓ ¡ÒÃà¡ÉμÃ ÊØ¢ÀÒ¾ 

¾ÅÑ§§Ò¹ áÅÐÊÔè§áÇ´ÅŒÍÁã¹»ÃÐà·È¡ÓÅÑ§

¾Ñ²¹ÒÁÒ¡¹ŒÍÂà¾ÕÂ§ã´

2. ÀÒÃÐ (Burden) ËÁÒÂ¶Ö§ »̃ÞËÒàÃ‹§ ‹́Ç¹ «Öè§

μŒÍ§¡ÒÃà·¤â¹âÅÂÕª‹ÇÂã¹¡ÒÃá¡Œä¢

3. ¤ÇÒÁàËÁÒÐÊÁ (Appropriateness) ËÁÒÂ¶Ö§ 

¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ¨Ñ´ËÒà·¤â¹âÅÂÕ¹Ñé¹æ 

¤ÇÒÁÂÑè§Â×¹¢Í§à·¤â¹âÅÂÕ ¤ÇÒÁÊÒÁÒÃ¶ã¹

¡ÒÃ»ÃÑºà»ÅÕèÂ¹à·¤â¹âÅÂÕãËŒàËÁÒÐ¡Ñº»ÃÐà·È

¡ÓÅÑ§¾Ñ²¹Ò áÅÐàËÁÒÐÊÁ¡ÑºÊÀÒ¾ÊÑ§¤Á 

àÈÃÉ°¡Ô¨ ÇÑ²¹¸ÃÃÁáÅÐÊÔè§áÇ´ÅŒÍÁ

4. ¤ÇÒÁà»š¹ä»ä Œ́ (Feasibility) ËÁÒÂ¶Ö§ à·¤â¹âÅÂÕ

¹Ñé¹æ ¨Ðä´ŒÃÑº¡ÒÃ¾Ñ²¹ÒáÅÐà¼Âá¾Ã‹ÀÒÂã¹

¡ÃÍºàÇÅÒ·Õè¡ÓË¹´ËÃ×ÍäÁ‹

5. ª‹Í§Ç‹Ò§·Ò§¤ÇÒÁÃÙŒ (Knowledge Gap) 

ËÁÒÂ¶Ö§ à·¤â¹âÅÂÕ¹Ñé¹æ ¨Ðª‹ÇÂ¾Ñ²¹Ò¤Ø³ÀÒ¾

ªÕÇÔμ Œ́ÇÂ¡ÒÃÊÃŒÒ§Í§¤�¤ÇÒÁÃÙŒãËÁ‹ËÃ×ÍäÁ‹ ÍÂ‹Ò§äÃ

6. »ÃÐâÂª¹�·Õè̈ Ðä Œ́ÃÑº·Ò§ÍŒÍÁ (Indirect Benefi ts) 

ËÁÒÂ¶Ö§ à·¤â¹âÅÂÕ¹Ñé¹æ ¨ÐÊ‹§àÊÃÔÁãËŒà¡Ô´

¡ÒÃ¾Ñ²¹Ò¢Õ´¤ÇÒÁÊÒÁÒÃ¶áÅÐ¡‹ÍãËŒà¡Ô´ÃÒÂ

ä Œ́·Õèà»š¹¼ÅàªÔ§ºÇ¡·Ò§ÍŒÍÁã¹¡ÒÃ¾Ñ²¹Ò

»ÃÐà·ÈÍÂ‹Ò§äÃ 

 ¨Ò¡¡ÒÃ¾Ô̈ Ò³Ò¢ŒÍÁÙÅ Ñ́§¡Å‹ÒÇ·Ñé§ËÁ´¢ŒÒ§μŒ¹ 

¤³Ð·Ó§Ò¹ÁÕ¢ŒÍÊÃØ»Ç‹ÒÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò«Öè§

μ ŒÍ§¾Öè§¾Ò¤ÇÒÁá¢ç§á¡Ã‹§ã¹à·¤â¹âÅÂÕ°Ò¹¢Í§ È¹. 

¤ÇÃ»ÃÐ¡Íº Œ́ÇÂ 8 ÇÒÃÐ ä Œ́á¡‹

1. ÃÐºº¡ÒÃ¹ÓÊ‹§ÂÒ (Drug Delivery System)

2. ¡ÃÐºÇ¹¡ÒÃ¼ÅÔμáÅÐà¡çºÃÑ¡ÉÒÍÒËÒÃ (Food 

Processing & Storage)

3. ¡ÒÃºÓºÑ´¹éÓ (Water Treatment & Reme-

diation)

4. ¡ÒÃμ Ô´μÒÁáÅÐμÃÇ¨ÇÔ¹Ô¨©ÑÂâÃ¤ (Disease 

Screening, Diagnosis & Health Monitoring)

5. ¡ÒÃ¼ÅÔμ á»ÃÃÙ» áÅÐ¡ÒÃà¡çºÊÐÊÁ¾ÅÑ§§Ò¹ 

(Energy Production, Conversion & 

Storage)

6. ¡ÒÃà¾ÔèÁ¼Å¼ÅÔμ¡ÒÃà¡ÉμÃáÅÐ·ÃÑ¾ÂÒ¡Ã

¸ÃÃÁªÒμÔ (Agricultural, Natural Resources 

Productivity Enhancement)

7. ¡ÒÃμÃÇ¨¨ÑºáÅÐ¤Çº¤ØÁáÁÅ§áÅÐ¾ÒËÐ¢Í§

âÃ¤ (Vector & Pest Detection/Control)

8. ÊÔè§·Í (Textile)

4.3 à·¤â¹âÅÂÕËÅÑ¡ (Core Technology) áÅÐÍ§¤ �

¤ÇÒÁÃÙŒËÅÑ¡ (Core Knowledge Tools) ¢Í§ 

È¹. 

ÃÙ»·Õè 4.2 : Core Technology áÅÐ Core Knowledge Tools 

à·¤â¹âÅÂÕËÅÑ¡ (Core Technology) ¢Í§ 

È¹. ÊÃŒÒ§¢Öé¹¨Ò¡à·¤â¹âÅÂÕ°Ò¹ (Platform Technology) 

¢Í§ È¹. ·ÕèÁÕÍÂÙ‹à´ÔÁ áÅÐàª×èÍÁâÂ§à¢ŒÒ¡ÑºÇÒÃÐ¡ÒÃÇÔ¨ÑÂ

áÅÐ¾Ñ²¹ÒãËŒªÑ´à¨¹ÁÒ¡¢Öé¹ 

ã¹¡ÒÃ¨Ñ´·Ó NANOTEC TRM ¹ÕéÁÕá¹Ç¤Ô´

¡ÒÃÊÃŒÒ§¢Õ´¤ÇÒÁÊÒÁÒÃ¶¢Í§à·¤â¹âÅÂÕËÅÑ¡ â´Â

ÍÒÈÑÂ¡ÅØ‹ÁÇÔ̈ ÑÂ·ÕèÁÕÍÂÙ‹à ỐÁ 3 ¡ÅØ‹Á¤×Í ¡ÅØ‹ÁÇÔ̈ ÑÂ¡ÒÃà¤Å×Íº

ÃÐ´Ñº¹Òâ¹ (Nano-Coating Platform) ¡ÅØ‹ÁÇÔ¨ÑÂ

¡ÒÃË‹ÍËØŒÁÃÐ Ñ́º¹Òâ¹ (Nano-Encapsulation Platform) 

áÅÐ¡ÅØ‹ÁÇÔ̈ ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË�â¤Ã§ÊÃŒÒ§¹Òâ¹àªÔ§¿̃§¡�ªÑ¹ 

(Functional Nanostructure Platform) ·Ñé§¹Õé¹Ñ¡ÇÔ¨ÑÂ

ã¹à·¤â¹âÅÂÕËÅÑ¡áμ‹ÅÐ¡ÅØ‹Á¨Ð´Óà¹Ô¹¡ÒÃÇÔ¨ÑÂä Œ́ μŒÍ§

ÍÒÈÑÂà·¤â¹âÅÂÕËÅÑ¡·Õèáμ¡μ‹Ò§¡Ñ¹ÊÓËÃÑºáμ‹ÅÐ¡ÅØ‹Á 

(μÒÁÃÙ»·Õè 4.2) Ñ́§¹Õé

 ¡ÅØ‹ÁÇÔ̈ ÑÂ¡ÒÃà¤Å×ÍºÃÐ Ñ́º¹Òâ¹ ´Óà¹Ô¹¡ÒÃÇÔ̈ ÑÂ• 
â´ÂãªŒà·¤â¹âÅÂÕ¡ÒÃà¤Å×Íºà¾×èÍÊÃŒÒ§ÊÁºÑμÔ
à©¾ÒÐ (Functional Coating Technology) 
áÅÐ à·¤â¹âÅÂÕ ¡ Ò Ã à¤Å× Íºâ´ÂãªŒ áÊ§ 
(Photocatalysis Coating Technology) 
¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃË‹ÍËØŒÁÃÐ´Ñº¹Òâ¹ ́ Óà¹Ô¹¡ÒÃÇÔ¨ÑÂ• 
â´ÂÊÃŒÒ§¢Õ´¤ÇÒÁÊÒÁÒÃ¶·Ò§´ŒÒ¹à·¤â¹âÅÂÕ
ã¹ 3 ́ ŒÒ¹ ä Œ́á¡‹ ¡ÒÃË‹ÍËØŒÁáÅÐ»Å´»Å‹ÍÂÊÒÃ 
(Encapsulation/Incorporation & Release 
Technology) ¡ÒÃ¤Çº¤ØÁ¡ÒÃ»Å´»Å‹ÍÂÊÒÃ 
(Control & Release Technology) áÅÐ
¡ÒÃ»Å´»Å‹ÍÂÊÒÃä»ÂÑ§à»‡ÒËÁÒÂ (Target & 
Release Technology)
¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË �â¤Ã§ÊÃŒÒ§¹Òâ¹àªÔ§• 
¿̃§¡�ªÑ¹ ÁØ‹§à¹Œ¹¡ÒÃÇÔ̈ ÑÂº¹¾×é¹°Ò¹¡ÒÃÍÍ¡áºº
âÁàÅ¡ØÅáÅÐâ¤Ã§ÊÃŒÒ§ÃÐ Ñ́º¹Òâ¹·ÕèÁÕÊÁºÑμÔ
à©¾ÒÐ (Design of Functional Molecules 
& Nanostructures) ¡ÒÃÊÑ§à¤ÃÒÐË �μ ÑÇàÃ‹§
»¯Ô¡ÔÃÔÂÒÃÐ Ñ́º¹Òâ¹ËÃ×Íâ¤Ã§ÊÃŒÒ§ÃÐ Ñ́º¹Òâ¹ 
(Synthesis of Nano Catalysts or 
Functional Nanostructures) áÅÐ¡ÃÐºÇ¹
¡ÒÃÊÃŒÒ§â¤Ã§ÊÃŒÒ§ÃÐ´Ñº¹Òâ¹ (Fabrication 
Process for Nanostructures)

Í§¤ �¤ÇÒÁÃÙŒËÅÑ¡ (Core Knowledge Tools) 
»ÃÐ¡Íº´ŒÇÂ 4 àÃ×èÍ§ä´Œá¡‹ 1)¡ÒÃºÃÔËÒÃ¨Ñ´¡ÒÃ
¤ÇÒÁ»ÅÍ´ÀÑÂáÅÐ¤ÇÒÁàÊÕèÂ§ (Safety & Risk 
Management) 2) ¡ÒÃáÊ´§¤Ø³ÅÑ¡É³ÐáÅÐ
¡ÒÃ·´ÊÍº (Characterization/Testing) 3) ¡ÒÃÊÃŒÒ§
áºº¨ÓÅÍ§´ŒÇÂ¤ÍÁ¾ÔÇàμÍÃ � (Computer Modeling/
Simulation) 4) Ë¹‹ÇÂ¢ŒÍÁÙÅ¢‹ÒÇ¡ÃÍ§ (Intelligence 
Information Unit) ·Ñé§¹ÕéÍ§¤�¤ÇÒÁÃÙŒËÅÑ¡à»š¹ÊÔè§·Õè È¹. 
¨Óà»š¹μŒÍ§´Óà¹Ô¹¡ÒÃÍÂ‹Ò§μ‹Íà¹×èÍ§à¾×èÍà»š¹à¤Ã×èÍ§Á×Í
ã¹¡ÒÃÊÃŒÒ§à·¤â¹âÅÂÕËÅÑ¡·Ñé§ 3 ¡ÅØ‹ÁãËŒμÃ§μÒÁ

à»‡ÒËÁÒÂ·Õèμ ŒÍ§¡ÒÃ â´ÂÁÕ¡Åä¡ã¹¡ÒÃÊÃŒÒ§¤ÇÒÁÃÙŒ
àËÅ‹Ò¹Õé àª‹¹ ¡ÒÃÊÃŒÒ§¤ÇÒÁÃ‹ÇÁÁ×Í¡ÑºË¹‹ÇÂ§Ò¹ÀÒÂ
¹Í¡ ¡ÒÃ Ñ́̈ μÑé§Ë¹‹ÇÂ§Ò¹¢Öé¹ãËÁ‹à¾×èÍ´Óà¹Ô¹¡ÒÃ à»š¹μŒ¹

4.4 ÀÒ¾ÃÇÁá¼¹·Õè¹Ó·Ò§¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹

à·¤â¹âÅÂÕ (Integrated NANOTEC TRM)

 Integrated NANOTEC TRM μÒÁÃÙ»·Õè 4.3 

áÊ´§¤ÇÒÁÊÑÁ¾Ñ¹¸ �ÃÐËÇ‹Ò§·ÃÑ¾ÂÒ¡Ã·Õè¨Óà»š¹ã¹

¡ÒÃ´Óà¹Ô¹¡ÒÃÇÔ¨ÑÂ (Resource) Í§¤ �¤ÇÒÁÃÙŒËÅÑ¡ 

(Core Knowledge Tools) à·¤â¹âÅÂÕËÅÑ¡ (Core 

Technology) áÅÐÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò (R&D 

Agenda) 

 

ÃÙ»·Õè 4.3 : Integrated  NANOTEC TRM

 ã¹Ê‹Ç¹¹Õé¨Ðà»š¹¡ÒÃ¾Ô¨ÒÃ³ÒÇÒÃÐ¡ÒÃÇÔ¨ÑÂ

áÅÐ¾Ñ²¹Òáμ‹ÅÐàÃ×èÍ§ â´Â¾Ô¨ÒÃ³ÒÇ‹Òà·¤â¹âÅÂÕËÅÑ¡

ã´ºŒÒ§¨ÐÊÒÁÒÃ¶μÍºÊ¹Í§μ‹ÍÇÒÃÐ¡ÒÃÇÔ̈ ÑÂáÅÐ¾Ñ²¹Ò

àÃ×èÍ§ã´ à¾×èÍãËŒºÃÃÅØ¶Ö§¡ÒÃ¹Óä»ãªŒ»ÃÐâÂª¹�ä Œ́¨ÃÔ§



3030 NANOTEC TRM 3131á¼¹·Õè¹Ó·Ò§¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ

μÒÃÒ§·Õè 4.1 ¤ÇÒÁÊÑÁ¾Ñ¹¸ �ÃÐËÇ‹Ò§à·¤â¹âÅÂÕËÅÑ¡¡ÑºÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò

 Core technology
Coating 

technology
Encapsulation 
technology

Functional nanostructures

R&D agenda Technology
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Fa
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n 
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oc
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s 

fo
r 
na
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ur
es

Drug delivery Nanocapsules, liposomes, 
Dendrimers & Nano bio-
magnets for slow and 
sustained herbal release         
Targeted release of drugs and 
vaccines         

Food process 
& storage

Nanocomposites for plastic fi lm 
coatings in food packaging         
Nanosensor for detection of 
pathogen contamination         

Textile Textile with value-added 
properties         
Smart textile         
Functional textile         

Vector 
& pest 
detection/ 
control

Nanoparticles for pesticides, 
insecticides and insect 
repellents         
Nanosensor for vector and pest 
detection         
Textile for vector control         

Disease 
screening, 
diagnosis 
& health 
monitoring

Heavy metal nanosensor         
Antibody-based nanomolecules 
for therapeutic of Cancer and 
infectious diseases         
Pathogen nanosensor         
Nanoparticle for in situ 
monitoring         

Energy 
production, 
conversion & 
storage

Polymer-based fl exible solar 
cells         
Bio-diesel nanocatalyst         
Nanocatalyst for hydrogen 
generation         
Nanocatalyst for fuel cell         
Hydrogen storage in metal 
hydride & on metal-doped 
porous materials         

Core technology
Coating 

technology
Encapsulation 
technology

Functional nanostructures

Water 
treatment 
and 
remediation

Nanomembrane for water 
purifi cation & detoxifi cation         
Nanosensor for detection of 
contaminants and pathogens         
Magnetic nanoparticles 
for water treatment and 
remediation         
Nanoparticles for catalytic 
conversion of water pollutants         

Agricultural 
productivity 
enhancement

Nanocapsules for slow release 
& effi  cient dosage of herbicide/
pesticide delivery         
Nanocapsules for slow release 
of fertilizer         
Nanocapsules for slow release 
& effi  cient dosage of nutrients, 
drugs & vaccine for livestock          

 ¤ÇÒÁàª×èÍÁâÂ§¢Í§ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò

·Ñé§ 8 ¡Ñºà·¤â¹âÅÂÕËÅÑ¡áÂ¡μÒÁÇÒÃÐ¡ÒÃÇÔ̈ ÑÂ ä Œ́́ Ñ§¹Õé

ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò·Õè 1 : ÃÐºº¹ÓÊ‹§ÂÒ (Drug 

Delivery System)

 ÇÒÃÐ¡ÒÃÇÔ¨ÑÂ¹ÕéÁØ‹§à¹Œ¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕ

·Õè ãªŒã¹¡ÒÃ¤Çº¤ØÁáÅÐ/ËÃ×Í¡ÓË¹´à»‡ÒËÁÒÂã¹

¡ÒÃ»Å´»Å‹ÍÂÂÒáÅÐÊÁØ¹ä¾ÃËÃ×ÍÇÑ¤«Õ¹ÊÓËÃÑºâÃ¤

·ÕèÊÓ¤ÑÞæ â´Âà©¾ÒÐÍÂ‹Ò§ÂÔè§ÊÓËÃÑºâÃ¤μỐ àª×éÍÍØºÑμÔãËÁ‹ 

âÃ¤μỐ àª×éÍÍØºÑμÔ«éÓ áÅÐÁÐàÃç§ â´Â¼‹Ò¹¡ÒÃÍÍ¡áººáÅÐ

ÊÃŒÒ§¹Òâ¹á¤»«ÙÅ äÅâ»â«Á à´¹´ÃÔàÁÍÃ� (Dendrimers) 

áÅÐáÁ‹àËÅç¡¹Òâ¹ªÕÇÀÒ¾ (Nano-Bio Magnets) à¾×èÍ

ãËŒÊÒÁÒÃ¶¤Çº¤ØÁ¡ÒÃ»Å´»Å‹ÍÂÊÒÃÍÍ¡Ä·¸Ôìä Œ́μÒÁ

à§×èÍ¹ä¢·ÕèμŒÍ§¡ÒÃ áÅÐÃÇÁ¶Ö§ÃÐºº»Å´»Å‹ÍÂÂÒáÅÐ

ÇÑ¤«Õ¹·ÕèÁØ‹§à»‡ÒËÁÒÂ (Targeted Release of Drugs 

and Vaccines) â´Â¡ÅØ‹ÁÇÔ¨ÑÂ·ÕèÁÕº·ºÒ·ËÅÑ¡ÊÓËÃÑº

ÇÒÃÐ¡ÒÃÇÔ¨ÑÂ¹Õé¤×Í¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃà¤Å×ÍºÃÐ´Ñº¹Òâ¹ áÅÐ

¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃË‹ÍËØŒÁÃÐ´Ñº¹Òâ¹ (μÒÁÃÙ»·Õè 4.4)

ÃÙ»·Õè 4.4 : ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹ÒàÃ×èÍ§ÃÐºº¹ÓÊ‹§ÂÒ

ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò·Õè 2 : ¡ÃÐºÇ¹¡ÒÃ¼ÅÔμáÅÐ

à¡çºÃÑ¡ÉÒÍÒËÒÃ (Food Processing & Storage)

ÇÒÃÐ¡ÒÃÇÔ¨ÑÂ¹ÕéÁØ‹§à¹Œ¹ 2 Ê‹Ç¹ËÅÑ¡ ä Œ́á¡‹ 

¡ÒÃÊÃŒÒ§ºÃÃ¨ØÀÑ³±�ÊÓËÃÑºÍÒËÒÃ·ÕèÁÕÇÑÊ´Ø«Öè§¾Ñ²¹Ò

¨Ò¡¹Òâ¹à·¤â¹âÅÂÕ àª‹¹ ¾ÅÒÊμÔ¡Ë‹ÍËØŒÁºÃÃ¨ØÀÑ³±�

ÍÒËÒÃ·Ó¨Ò¡ÇÑÊ Ǿ¹Òâ¹¤ÍÁâ¾ÊÔ· (Nanocomposites) 

áÅÐ¡ÒÃÊÃŒÒ§à«ç¹à«ÍÃ�ÊÓËÃÑºμÃÇ¨¨Ñºàª×éÍ¡‹ÍâÃ¤·Õè»¹

à»„œÍ¹ã¹ÇÑμ¶Ø´ÔºáÅÐ¼ÅÔμÀÑ³±�ÍÒËÒÃ â´Â¡ÅØ‹ÁÇÔ¨ÑÂ·ÕèÁÕ

º·ºÒ·ËÅÑ¡ÊÓËÃÑºÇÒÃÐ¡ÒÃÇÔ̈ ÑÂ¹Õé¤×Í¡ÅØ‹ÁÇÔ̈ ÑÂ¡ÒÃà¤Å×Íº

ÃÐ Ñ́º¹Òâ¹áÅÐ¡ÅØ‹ÁÇÔ̈ ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË�¹Òâ¹àªÔ§¿̃§¡�ªÑè¹ 

(μÒÁÃÙ»·Õè 4.5)
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ÃÙ»·Õè 4.5 : ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò

àÃ×èÍ§¡ÃÐºÇ¹¡ÒÃ¼ÅÔμáÅÐà¡çºÃÑ¡ÉÒÍÒËÒÃ

 

ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò·Õè 3 : ¡ÒÃºÓºÑ´¹éÓ (Water 

Treatment & Remediation)

 à»š¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕàÂ×èÍºÒ§ (Membrane) 

áÅÐ¡ÒÃàÃ‹§»¯Ô¡ÔÃÔÂÒ´ŒÇÂáÊ§ (Photocatalysis) 

ÊÓËÃÑº¡ÒÃ·Ó¹éÓãËŒºÃÔÊØ·¸ÔìáÅÐ¡ÒÃºÓºÑ´¹éÓàÊÕÂ  â´Â

¡ÒÃ»ÃÐÂØ¡μ�ãËŒ¹Òâ¹àÁÁàºÃ¹ (Nanomembrane) ã¹

¡ÃÐºÇ¹¡ÒÃ·Ó¹éÓãËŒºÃÔÊØ· Ô̧ìáÅÐ¡ÒÃ¡Ó¨Ñ´ÊÒÃ¾ÔÉ¹éÓ 

Ê‹Ç¹à·¤â¹âÅÂÕ¹Òâ¹à«ç¹à«ÍÃ�̈ ÐÁÕº·ºÒ·ã¹¡ÒÃμÃÇ¨ Ñ̈º

ÊÒÃ»¹à»„œÍ¹áÅÐàª×éÍ¡‹ÍâÃ¤ áÅÐÍ¹ØÀÒ¤áÁ‹àËÅç¡¹Òâ¹

¨Ð¶Ù¡¹Óä»ãªŒÊÓËÃÑº¡ÒÃºÓºÑ´¹éÓáÅÐàÃ‹§» Ô̄¡ÔÃÔÂÒ

¡ÒÃá»Å§ÊÀÒ¾ÊÒÃ¾ÔÉã¹¹éÓ (Catalytic Conversion 

of Water Pollutant) ·Ñé§¹Õé¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃà¤Å×ÍºÃÐ´Ñº

¹Òâ¹ áÅÐ¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË�¹Òâ¹àªÔ§¿̃§¡�ªÑè¹ ̈ Ð

ÁÕº·ºÒ·ËÅÑ¡ã¹ÇÒÃÐ¡ÒÃÇÔ¨ÑÂ¹Õé (μÒÁÃÙ»·Õè 4.6)

ÃÙ»·Õè 4.6 : ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¡ÒÃºÓºÑ´¹éÓ

ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò·Õè 4 : ¡ÒÃμ Ô´μÒÁáÅÐμÃÇ¨

ÇÔ¹Ô¨©ÑÂâÃ¤ (Disease Screening, Diagnosis & 

Health Monitoring) 

 ÇÒÃÐ¡ÒÃÇÔ¨ÑÂ¹Õé¤ÃÍº¤ÅØÁ¶Ö§¡ÒÃ¾Ñ²¹Ò¹Òâ¹

à·¤â¹âÅÂÕÊÓËÃÑº¡ÒÃμÃÇ¨ÇÔ¹Ô¨©ÑÂÁÐàÃç§·ÑèÇä» àª×éÍ¡‹Í

âÃ¤ÍØºÑμÔãËÁ‹ ÂÒ»ÃÒºÈÑμÃÙ¾×ª áÅÐâÅËÐË¹Ñ¡ μÑÇÍÂ‹Ò§

¡ÒÃÇÔ¨ÑÂ ä Œ́á¡‹ ¡ÒÃ¾Ñ²¹ÒâÁàÅ¡ØÅ¹Òâ¹·ÕèÁÕáÍ¹μÔºÍ´Õ

à»š¹Ê‹Ç¹»ÃÐ¡Íºà¾×èÍ¡ÒÃÇÔ¹Ô¨©ÑÂâÃ¤ÁÐàÃç§áÅÐâÃ¤μÔ´

àª×éÍ ¡ÒÃ¾Ñ²¹Ò¹Òâ¹à«ç¹à«ÍÃ�ÊÓËÃÑºμÃÇ¨ Ñ̈ºàª×éÍ¡‹ÍâÃ¤ 

áÅÐμÃÇ¨¨ÑºâÅËÐË¹Ñ¡áÅÐÂÒ»ÃÒºÈÑμÃÙ¾×ª «Öè§¡ÅØ‹Á

ÇÔ¨ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË�¹Òâ¹àªÔ§¿̃§¡�ªÑè¹¨ÐÁÕº·ºÒ·à»š¹

ÍÂ‹Ò§ÁÒ¡ã¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕ Ê‹Ç¹¡ÒÃÊÃŒÒ§Í¹ØÀÒ¤

¹Òâ¹ÊÓËÃÑº¡ÒÃμÃÇ¨¨ÑºÊÒÃ ³ áËÅ‹§¡Óà¹Ô´ (In Situ 
Monitoring) àª‹¹ ¹éÓμÒÅ¡ÅÙâ¤Ê â¤àÅÊàμÍÃÍÅ à»š¹μŒ¹ 

μŒÍ§ÍÒÈÑÂà·¤â¹âÅÂÕ¡ÒÃ»Å´»Å‹ÍÂÊÒÃä»ÂÑ§à»‡ÒËÁÒÂ 

«Öè§¡ÅØ‹ÁÇÔ¨ÑÂËÅÑ¡ÊÓËÃÑºÇÒÃÐ¡ÒÃÇÔ¨ÑÂ¹Õé¤×Í¡ÅØ‹ÁÇÔ¨ÑÂ

¡ÒÃË‹ÍËØŒÁÃÐ´Ñº¹Òâ¹ã¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕ (μÒÁÃÙ»

·Õè 4.7)

ÃÙ»·Õè 4.7 : ÇÒÃÐ¡ÒÃÇÔ̈ ÑÂáÅÐ¾Ñ²¹Ò¡ÒÃμỐ μÒÁμÃÇ¨ÇÔ¹Ô̈ ©ÑÂâÃ¤

ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò·Õè 5 : ¡ÒÃÊÃŒÒ§ ¡ÒÃá»ÃÃÙ»

áÅÐ¡ÒÃà¡çºÊÐÊÁ¾ÅÑ§§Ò¹ (Energy Production, 

Conversion & Storage)

 ÇÒÃÐ¡ÒÃÇÔ̈ ÑÂ¹Õéà¹Œ¹¡ÒÃ¾Ñ²¹Ò¾ÅÑ§§Ò¹·´á·¹

´ŒÇÂ¹Òâ¹à·¤â¹âÅÂÕ μÑÇÍÂ‹Ò§¡ÒÃÇÔ¨ÑÂã¹ÇÒÃÐ¡ÒÃÇÔ¨ÑÂ

¹Õé ä´Œá¡‹ ¡ÒÃ¾Ñ²¹Òà«ÅÅ �áÊ§ÍÒ·ÔμÂ �·ÕèÁÕÊÒÃÍÔ¹·ÃÕÂ �

ËÃ×Í¾ÍÅÔàÁÍÃ �à»š¹Ê‹Ç¹»ÃÐ¡Íº «Öè§à»š¹¡ÒÃÇÔ¨ÑÂËÅÑ¡

¢Í§¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃà¤Å×ÍºÃÐ´Ñº¹Òâ¹ Ê‹Ç¹¡ÅØ‹ÁÇÔ¨ÑÂ

¡ÒÃÊÑ§à¤ÃÒÐË�¹Òâ¹àªÔ§¿̃§¡�ªÑè¹¨ÐÁÕº·ºÒ·ã¹¡ÒÃ¾Ñ²¹Ò

μÑÇàÃ‹§» Ô̄¡ÔÃÔÂÒãËÁ‹ÊÓËÃÑºäºâÍ Ṍà«ÅáÅÐäÎâ´Ãà¨¹ ÃÇÁ

·Ñé§ÁÕº·ºÒ·ã¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕ¡ÒÃà¡çº¡Ñ¡äÎâ´Ãà¨¹

ã¹ÊÒÃ»ÃÐ¡ÍºâÅËÐäÎä´Ã �́ (Metal Hydride) áÅÐ

ã¹ÇÑÊ´Ø·Õèà¨×Í´ŒÇÂâÅËÐ (Metal-Doped Porous 

Materials) (μÒÁÃÙ»·Õè 4.8)

ÃÙ»·Õè 4.8 : ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò ¡ÒÃ¼ÅÔμ á»ÃÃÙ»

áÅÐ¡ÒÃà¡çºÊÐÊÁ¾ÅÑ§§Ò¹

ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò·Õè 6 : ¡ÒÃà¾ÔèÁ¼Å¼ÅÔμ

¡ÒÃà¡ÉμÃáÅÐ·ÃÑ¾ÂÒ¡Ã¸ÃÃÁªÒμ Ô (Agricultural, 

Natural Resources Productivity Enhancement)

 ¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃË‹ÍËØŒÁÃÐ Ñ́º¹Òâ¹ÁÕº·ºÒ·ËÅÑ¡

ã¹ÇÒÃÐ¡ÒÃÇÔ¨ÑÂ¹Õé â´ÂÁÕà»‡ÒËÁÒÂã¹¡ÒÃà¾ÔèÁ¼Å¼ÅÔμ

·Ò§¡ÒÃà¡ÉμÃ Œ́ÇÂ¡ÒÃ¾Ñ²¹ÒÃÐºº¤Çº¤ØÁ¡ÒÃ»Å´

»Å‹ÍÂÊÒÃà¤ÁÕÍÂ‹Ò§ªŒÒæ áÅÐÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ àª‹¹ »Ø‰Â 

ÂÒ¡Ó¨Ñ´ÇÑª¾×ªáÅÐÂÒ»ÃÒºÈÑμÃÙ¾×ª âÀª¹àÀÊÑª 

(Nutraceuticals) ÂÒ áÅÐÇÑ¤«Õ¹ à»š¹μ Œ¹ â´Â¼‹Ò¹

¡ÒÃ¾Ñ²¹Ò¹Òâ¹á¤»«ÙÅÊÓËÃÑº¡ÒÃ»Å´»Å‹ÍÂ»Ø‰Â ¹Òâ¹

á¤»«ÙÅÊÓËÃÑº¡ÒÃ»Å´»Å‹ÍÂÂÒ¡Ó¨Ñ´ÇÑª¾×ªáÅÐÂÒ

»ÃÒºÈÑμÃÙ¾×ª áÅÐ¹Òâ¹á¤»«ÙÅÊÓËÃÑº¡ÒÃ»Å´»Å‹ÍÂ

ÊÒÃÍÒËÒÃ ÂÒ áÅÐÇÑ¤«Õ¹»ÈØÊÑμÇ� (μÒÁÃÙ»·Õè 4.9)

ÃÙ»·Õè 4.9 : ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¡ÒÃà¾ÔèÁ¼Å¼ÅÔμ

¡ÒÃà¡ÉμÃáÅÐ·ÃÑ¾ÂÒ¡Ã¸ÃÃÁªÒμ Ô

ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò·Õè 7 : ¡ÒÃμÃÇ¨¨ÑºáÅÐ

¤Çº¤ØÁáÁÅ§áÅÐ¾ÒËÐ¢Í§âÃ¤ (Vector & Pest 

Detection/Control)

 ÇÒÃÐ¡ÒÃÇÔ¨ÑÂ¹Õé¤ÃÍº¤ÅØÁ¶Ö§¡ÒÃμÃÇ¨¨Ñº 

¤Çº¤ØÁ äÅ‹áÁÅ§áÅÐ¾ÒËÐ¢Í§âÃ¤ ·Ñé§¹Õé¡ÅØ‹ÁÇÔ¨ÑÂ·Ñé§ 3 

¡ÅØ‹ÁÁÕº·ºÒ·áμ¡μ‹Ò§¡Ñ¹ ¡Å‹ÒÇ¤×Í¡ÒÃ¾Ñ²¹ÒÍ¹ØÀÒ¤

¹Òâ¹·ÕèÁÕÄ·¸Ôìã¹¡ÒÃäÅ‹áÁÅ§ áÅÐ»ÃÒºáÁÅ§ÈÑμÃÙ¾×ª 

à»š¹º·ºÒ·ËÅÑ¡¢Í§¡ÅØ‹ÁÇÔ̈ ÑÂ·Ñé§ 3 ¡ÅØ‹Á Ê‹Ç¹¡ÒÃ¾Ñ²¹Ò

ÊÔè§·Í·ÕèÊÒÁÒÃ¶»‡Í§¡Ñ¹áÁÅ§¾ÒËÐ¢Í§âÃ¤à»š¹

º·ºÒ·ËÅÑ¡¢Í§¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃà¤Å×ÍºÃÐ´Ñº¹Òâ¹  

ÊÓËÃÑº¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË�¹Òâ¹àªÔ§¿̃§¡�ªÑè¹¨ÐÁÕ

º·ºÒ·ËÅÑ¡ã¹¡ÒÃ¾Ñ²¹Ò¹Òâ¹à«ç¹à«ÍÃ�ÊÓËÃÑºμÃÇ¨

¨ÑºáÁÅ§áÅÐ¾ÒËÐ¢Í§âÃ¤ (μÒÁÃÙ»·Õè 4.10)

ÃÙ»·Õè 4.10 : ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¡ÒÃμÃÇ¨¨Ñº

áÅÐ¤Çº¤ØÁáÁÅ§áÅÐ¾ÒËÐ¢Í§âÃ¤
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ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò·Õè 8 : ÊÔè§·Í (Textile)

 à»š¹ÇÒÃÐ¡ÒÃÇÔ̈ ÑÂà¾×èÍãËŒ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ

·ÕèÊÒÁÒÃ¶¹Óä»»ÃÐÂØ¡μ�ãªŒà¾×èÍÊÃŒÒ§ÁÙÅ¤‹Òà¾ÔèÁá¡‹

ÊÔè§·ÍãËŒÁÕÊÁºÑμ Ô¾ÔàÈÉà©¾ÒÐ (Functional Textile) 

áÅÐÁÕÊÁºÑμÔà©¾ÒÐ·Ò§ (Technical Textile) àª‹¹ ÊÔè§·Í

ÍÑ̈ ©ÃÔÂÐ (Smart Textile) ¼ŒÒË¹‹Ç§ä¿ (Fire Retardant 

Fabrics) à»š¹μŒ¹ «Öè§¡ÅØ‹ÁÇÔ¨ÑÂ·Ñé§ 3 ¡ÅØ‹Á¨ÐÁÕº·ºÒ·

ã¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕ (μÒÁÃÙ»·Õè 4.11)

ÃÙ»·Õè 4.11 : ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹ÒÊÔè§·Í

 

 ÊÓËÃÑºÍ§¤�¤ÇÒÁÃÙŒËÅÑ¡·Ñé§ 4 àÃ×èÍ§ ¨Ðà¢ŒÒä»

ÁÕÊ‹Ç¹Ã‹ÇÁã¹¡ÒÃÊ¹ÑºÊ¹Ø¹·Ø¡æ à·¤â¹âÅÂÕËÅÑ¡ áÅÐ·Ø¡æ 

ÇÒÃÐ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò â´Âã¹Ê‹Ç¹¢Í§¡ÒÃºÃÔËÒÃ

Ñ́̈ ¡ÒÃ¤ÇÒÁ»ÅÍ´ÀÑÂáÅÐ¤ÇÒÁàÊÕèÂ§ (Safety & Risk 

Management) ¨Ð´Óà¹Ô¹¡ÒÃ¼‹Ò¹ËŒÍ§»¯ÔºÑμÔ¡ÒÃ¢Í§ 

È¹. Ã‹ÇÁ¡ÑºË¹‹ÇÂ§Ò¹ÀÒÂ¹Í¡ Ê‹Ç¹¡ÒÃáÊ´§¤Ø³ÅÑ¡É³Ð

áÅÐ¡ÒÃ·´ÊÍº (Characterization/Testing)t ÃÇÁ

¶Ö§¡ÒÃÊÃŒÒ§áºº¨ÓÅÍ§´ŒÇÂ¤ÍÁ¾ÔÇàμÍÃ � (Computer 

Modeling/Simulation) ´Óà¹Ô¹¡ÒÃâ´ÂËŒÍ§»¯ÔºÑμÔ¡ÒÃ

¢Í§ È¹. áÅÐãËŒºÃÔ¡ÒÃá¡‹¹Ñ¡ÇÔ¨ÑÂ·Ø¡¡ÅØ‹Á  áÅÐÊÓËÃÑº

Ë¹‹ÇÂ¢ŒÍÁÙÅ¢‹ÒÇ¡ÃÍ§ (Intelligence Information Unit) 

¨Ðà»š¹Ë¹‹ÇÂ§Ò¹ È¹. ·Õè¨ÐμŒÍ§´Óà¹Ô¹¡ÒÃà¾×èÍÃÍ§ÃÑº

¡ÒÃ·Ó§Ò¹μ‹Íä» 

NANOTEC TRM ¨Ñ´·Ó¢Öé¹à¾×èÍãªŒà»š¹

à¤Ã×èÍ§Á×ÍÊÓ¤ÑÞã¹¡ÒÃ¡ÓË¹´¡ÃÍºáÅÐ·ÔÈ·Ò§

¡ÒÃÇÔ̈ ÑÂ ¡ÒÃ»ÃÐÊÒ¹§Ò¹ÃÐËÇ‹Ò§¡Åä¡¡ÒÃ Ñ́̈ ¡ÒÃ áÅÐ

¡ÒÃ¨Ñ´ÊÃÃ·ÃÑ¾ÂÒ¡Ã ¢Í§ È¹. ÀÒÂã¹ÃÐÂÐàÇÅÒ 4 »‚ 

(¾.È. 2553-2556) ã¹ 3 Ë¹‹ÇÂ§Ò¹ËÅÑ¡ ¤×Í ¡ÒÃÇÔ¨ÑÂ

â´Â¹Ñ¡ÇÔ̈ ÑÂ È¹. ¡ÒÃÇÔ̈ ÑÂ·Õè́ Óà¹Ô¹¡ÒÃâ´Âà¤Ã×Í¢‹ÒÂÈÙ¹Â�

¤ÇÒÁà»š¹àÅÔÈ·ÕèμÑé§ÍÂÙ‹ã¹ÁËÒÇÔ·ÂÒÅÑÂμ‹Ò§æ áÅÐ¡ÒÃãËŒ

·Ø¹ÇÔ̈ ÑÂá¡‹¹Ñ¡ÇÔ̈ ÑÂ·ÑèÇ»ÃÐà·È â´Â¾Ô̈ ÒÃ³Ò¨Ò¡¢ŒÍàÊ¹Í

â¤Ã§¡ÒÃ·ÕèÂ× è¹¢ÍÃÑº·Ø¹ «Öè§¡ÒÃ´Óà¹Ô¹§Ò¹¢Í§ 3 

Ë¹‹ÇÂ§Ò¹ÁÕ´Ñ§¹Õé

5.1 §Ò¹ÇÔ̈ ÑÂ·Õè́ Óà¹Ô¹¡ÒÃâ´Â¹Ñ¡ÇÔ̈ ÑÂ È¹. (In-House 

Research) 

 È¹. ä Œ́ÁÕ¡ÒÃ»ÃÑº»ÃØ§¼Ñ§â¤Ã§ÊÃŒÒ§Í§¤�¡ÃáÅÐ

»ÃÐ¡ÒÈãªŒàÁ×èÍÇÑ¹·Õè 4 ÊÔ§ËÒ¤Á 2552 â´ÂË¹‹ÇÂ

»¯ÔºÑμÔ¡ÒÃ¡ÅÒ§¹Òâ¹à·¤ »ÃÐ¡Íº´ŒÇÂËŒÍ§»¯ÔºÑμÔ¡ÒÃ 

11 ËŒÍ§»¯ÔºÑμÔ¡ÒÃ ¤×Í ËŒÍ§»¯ÔºÑμÔ¡ÒÃÃÐºº¹ÓÊ‹§ 

(Nano Delivery System Laboratory) ËŒÍ§»¯ÔºÑμÔ¡ÒÃ

â¤Ã§ÊÃŒÒ§¹Òâ¹äÎºÃÔ´áÅÐ¹Òâ¹¤ÍÁ¾ÍÊÔ· (Hybrid 

Nanostructure and Nanocomposite Laboratory)  

ËŒÍ§» Ô̄ºÑμÔ¡ÒÃ¹Òâ¹âÁàÅ¡ØÅà»‡ÒËÁÒÂ (Nanomolecular 

Target Discovery Laboratory) ËŒÍ§»¯ÔºÑμÔ¡ÒÃ¹Òâ¹

¾ÅÑ§§Ò¹áÅÐ¡ÒÃàÃ‹§»¯Ô¡ÔÃÔÂÒ (Nano-Energy and 

Catalysis Laboratory)   ËŒÍ§»¯ÔºÑμÔ¡ÒÃ¹Òâ¹àÇªÊÓÍÒ§ 

(Nano-cosmeceuticals Laboratory) ËŒÍ§» Ô̄ºÑμÔ¡ÒÃ

¤Ó¹Ç³ÃÐ´Ñº¹Òâ¹ (Nanoscale Simulation 

Laboratory) ËŒÍ§»¯ÔºÑμÔ¡ÒÃ¤ÇÒÁ»ÅÍ´ÀÑÂ·Ò§¹Òâ¹

à·¤â¹âÅÂÕ (Nano Safety and Risk Assessment 

Laboratory) ËŒÍ§» Ô̄ºÑμÔ¡ÒÃÇÔà¤ÃÒÐË�·´ÊÍº (Testing 

and Service Laboratory) ËŒÍ§»¯ÔºÑμÔ¡ÒÃà«¹à«ÍÃ�

¹Òâ¹âÁàÅ¡ØÅ (Nanomolecular Sensor Laboratory)  

ËŒÍ§»¯ÔºÑμ Ô¡ÒÃÍØ»¡Ã³ �¹Òâ¹ÍÔ¹·ÃÕÂ � (Organic 

Nanodevice Laboratory) âÃ§§Ò¹μŒ¹áººàÊŒ¹ãÂ

»ÃÐ ỐÉ° �¼ÊÁ (Bi-component Spinning Fiber Pilot 

Plant) «Öè§·Ñé§ 11 ËŒÍ§»¯ÔºÑμ Ô¡ÒÃä´Œ´Óà¹Ô¹§Ò¹ÇÔ¨ÑÂãËŒ

ÊÍ´¤ÅŒÍ§¡Ñº NANOTEC TRM ¾ºÇ‹Ò¡ÒÃ´Óà¹Ô¹§Ò¹

ã¹»‚ 2553 ¢Í§·Ñé§ 11 ËŒÍ§»¯ÔºÑμÔ¡ÒÃÁÕ¤ÇÒÁà¡ÕèÂÇ¢ŒÍ§

μÒÁ R&D Agenda áÅÐ Core Knowledge Tools 

(μÒÁÃÙ»·Õè 5.1)

ÃÙ»·Õè 5.1 : ¡ÒÃ´Óà¹Ô¹§Ò¹ÇÔ¨ÑÂ¢Í§ËŒÍ§»¯ÔºÑμ Ô¡ÒÃ¢Í§ È¹. 

º··Õè 5º··Õè 5
¡ÒÃ¹Óá¼¹·Õè¹Ó·Ò§¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ

ä»ÊÙ‹¡ÒÃ»¯ÔºÑμÔ (NANOTEC TRM Deployment)
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5.2 §Ò¹ÇÔ̈ ÑÂ·Õè́ Óà¹Ô¹¡ÒÃâ´Âà¤Ã×Í¢‹ÒÂÈÙ¹Â�¤ÇÒÁà»š¹àÅÔÈ 

(Center of Excellence)

 È¹. ä Œ́Ã‹ÇÁÁ×Í´ŒÒ¹¡ÒÃÇÔ¨ÑÂ¡ÑºÁËÒÇÔ·ÂÒÅÑÂ

μ‹Ò§æ  â´Â Ñ́̈ μÑé§à»š¹ÈÙ¹Â�à¤Ã×Í¢‹ÒÂ¤ÇÒÁà»š¹àÅÔÈ »ÃÐ¡Íº

Œ́ÇÂÁËÒÇÔ·ÂÒÅÑÂ 8 áË‹§¤×Í ÁËÒÇÔ·ÂÒÅÑÂà¡ÉμÃÈÒÊμÃ�15

Ê¶ÒºÑ¹à·¤â¹âÅÂÕáË‹§àÍàªÕÂ16 Ê¶ÒºÑ¹à·¤â¹âÅÂÕ¾ÃÐ

¨ÍÁà¡ÅŒÒà Œ̈Ò¤Ø³·ËÒÃÅÒ´¡ÃÐºÑ§17  ÁËÒÇÔ·ÂÒÅÑÂÁËỐ Å18 

ÁËÒÇÔ·ÂÒÅÑÂÊ§¢ÅÒ¹¤ÃÔ¹·Ã�19 ÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁ‹20 

Ø̈ÌÒÅ§¡Ã³�ÁËÒÇÔ·ÂÒÅÑÂ21 áÅÐÁËÒÇÔ·ÂÒÅÑÂ¢Í¹á¡‹¹22 

«Öè§ÁÕá¼¹¡ÒÃÇÔ¨ÑÂ·ÕèÊÍ´¤ÅŒÍ§¡Ñº R&D Agenda ã¹ 3 

Platform Technology ¤×Í ¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃà¤Å×ÍºÃÐ´Ñº

¹Òâ¹ (Nano-Coating) ¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃË‹ÍËØŒÁÃÐ´Ñº¹Òâ¹ 

(Nano-Encapsulation) áÅÐ¡ÅØ‹ÁÇÔ¨ÑÂ¡ÒÃÊÑ§à¤ÃÒÐË�

â¤Ã§ÊÃŒÒ§¹Òâ¹àªÔ§¿̃§¡�ªÑ¹ (Functional Nanostructure) 

(μÒÁÃÙ»·Õè 5.2)  

15  Center of Nano technology, Nanoscale Meterials 

Design and Simulation: KU
16  Center of Excellence in Nano technology, Application 

of Nanoparticles: AIT 
17  Prachomklao Ladkrabang Nanotechnology Research 

Institute, Organic Nanoelectronic Devices: KMITL
18 Center of Nanoscience and Nanotechnology, 

Nanodevice Engineering: MU
19  (Center of Excellence in Nanotechnology under the 

Southern Thailand Science Park, Nano-Biomaterials 

and Synthesis, Nano-Meterial Engineering, Sensors: 

PSU) 
20  Center of Nanoscience and Nanotechnology, 

Network for the Excellence in Functional 
21  Semiconductor Device Research Laboratory, 

Nanoelectronics and Nanophotonics: CU
22  Integrated Nanotechnology Research Center, 

Nanoparticles and Nanofi bers for Medical 

Applications: KKU

ËÁÒÂàËμ Ø : μ ÑÇàÅ¢·ÕèáÊ´§¤×Í¨Ó¹Ç¹â¤Ã§¡ÒÃ·ÕèãªŒ 

Core Technology μ ‹Ò§æ

ÃÙ»·Õè 5.2 : ¡ÒÃ´Óà¹Ô¹§Ò¹ÇÔ¨ÑÂ¢Í§ÈÙ¹Â�à¤Ã×Í¢‹ÒÂÏ 

·Ñé§ 8 áË‹§ ·ÕèÊÍ´¤ÅŒÍ§¡Ñºá¼¹·Õè¹Ó·Ò§¡ÒÃÇÔ¨ÑÂáÅÐ

¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ (¢ŒÍÁÙÅàÁ×èÍ 8 ÁÕ.¤. 53)

5.3 ¡ÒÃãËŒ·Ø¹ÇÔ¨ÑÂá¡‹¹Ñ¡ÇÔ¨ÑÂÀÒÂ¹Í¡ È¹. 

(Extramural Funding)

¡ÒÃãËŒ·Ø¹ÇÔ¨ÑÂÀÒÂ¹Í¡ È¹. ¨Ð»ÃÐ¡ÒÈÃÑº

¼ÙŒÊÁÑ¤Ã¢ÍÃÑº·Ø¹ÇÔ¨ÑÂμÒÁ¤Ø³ÊÁºÑμÔ·ÕèμŒÍ§¡ÒÃ«Öè§

ÊÍ´¤ÅŒÍ§¡Ñºá¹Ç·Ò§¡ÒÃ´Óà¹Ô¹§Ò¹μÒÁ NANOTEC 

TRM â´ÂÁÕ¤³ÐÍ¹Ø¡ÃÃÁ¡ÒÃ·Ò§à·¤¹Ô¤à»š¹¼ÙŒ¾Ô̈ ÒÃ³Ò

¤Ñ´àÅ×Í¡μÒÁà¡³± �·Õè¡ÓË¹´äÇŒ 

 ÊÓËÃÑº¡ÒÃ´Óà¹Ô¹§Ò¹ã¹»‚ 2553 ¡ÒÃÊ¹ÑºÊ¹Ø¹

·Ø¹ÇÔ¨ÑÂÀÒÂ¹Í¡¤ÃÑé§·Õè 1 ÁÕâ¤Ã§¡ÒÃ·Õè¾Ô¨ÒÃ³ÒáÅÐ

ÊÍ´¤ÅŒÍ§¡Ñº NANOTEC TRM ̈ Ó¹Ç¹ 19 â¤Ã§¡ÒÃ 

(μÒÁÃÙ»·Õè 5.3)

ÃÙ»·Õè 5.3 : ¡ÒÃãËŒ·Ø¹ÇÔ¨ÑÂá¡‹¹Ñ¡ÇÔ¨ÑÂÀÒÂ¹Í¡ È¹. »‚ 2553

Í¹Öè§Ë¹Ñ§Ê×Í NANOTEC TRM àÅ‹Á¹Õé¨Ñ´·Ó

¢Öé¹à»š¹©ºÑºáÃ¡ â´ÂàÃÕÂºàÃ×èÍ§à¹×éÍËÒ¨Ò¡¢ŒÍÁÙÅ·Õè¹Ó

àÊ¹Íμ ‹Í¤³Ð¡ÃÃÁ¡ÒÃºÃÔËÒÃ¢Í§ È¹. áÅÐä´ŒÃÑº

Í¹ØÁÑμÔã¹¡ÒÃ»ÃÐªØÁàÁ×èÍÇÑ¹·Õè 20 ÊÔ§ËÒ¤Á 2552 «Öè§

¤³Ð·Ó§Ò¹¤Ò´ËÇÑ§Ç‹Ò NANOTEC TRM ¨Ðä´ŒÃÑº

¡ÒÃ»ÃÑº»ÃØ§áÅÐ¾Ñ²¹ÒãËŒà»š¹»̃¨ Ø̈ºÑ¹áÅÐ Ṍ¢Öé¹ä Œ́ÍÂ‹Ò§

μ‹Íà¹×èÍ§ ¨Ò¡¡ÒÃä Œ́ÃÑº¢ŒÍÁÙÅ¨Ò¡·Ø¡½†ÒÂ·Õèà¡ÕèÂÇ¢ŒÍ§à¾ÔèÁ

¢Öé¹ àª‹¹ ¹Ñ¡ÇÔ̈ ÑÂÀÒÂã¹ È¹. ·Õèä Œ́ÃÑº¢ŒÍÁÙÅãËÁ‹æ ·Ñé§¨Ò¡

¡ÒÃÊÑÁÁ¹Ò ËÃ×Í¢‹ÒÇÊÒÃáÇ´Ç§ÇÔªÒ¡ÒÃ¨Ò¡¹Ñ¡ÇÔ¨ÑÂ

ÀÒÂ¹Í¡ È¹. ËÃ×Í¢ŒÍÁÙÅã¹Ê‹Ç¹¢Í§¤ÇÒÁ¡ŒÒÇË¹ŒÒáÅÐ

á¹Çâ¹ŒÁ´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕ¢Í§âÅ¡áÅÐ¢Í§»ÃÐà·È

ä·Â ÊÔè§·Õè¤³Ð·Ó§Ò¹¤Ò´ËÇÑ§¤×Í μ ŒÍ§¡ÒÃãËŒ¹Ñ¡ÇÔ¨ÑÂ 

È¹. áÅÐ¼ÙŒ·Õèà¡ÕèÂÇ¢ŒÍ§á Œ̈§¢ŒÍÁÙÅÅ‹ÒÊǾ à¾×èÍãªŒã¹¡ÒÃ¾Ñ²¹Ò

áÅÐ»ÃÑº»ÃØ§à¹×éÍËÒã¹Ë¹Ñ§Ê×ÍãËŒ·Ñ¹ÊÁÑÂã¹àÅ‹Áμ‹Íä» 

â´Â·‹Ò¹·ÕèμŒÍ§¡ÒÃãËŒ¢ŒÍÁÙÅ´Ñ§¡Å‹ÒÇÊÒÁÒÃ¶μÔ´μ‹Íä´Œ·Õè

½†ÒÂá¼¹¡ÅÂØ· �̧áÅÐ»ÃÐàÁÔ¹Í§¤ �¡Ã ËÁÒÂàÅ¢μÔ´μ‹Í 

0-2564-7100 μ‹Í 6627 «Öè§¾¹Ñ¡§Ò¹¢Í§ È¹. ÊÒÁÒÃ¶

Ù́¢ŒÍÁÙÅ·Õèä Œ́ÃÑº¡ÒÃ»ÃÑº»ÃØ§áÅŒÇä Œ́·Õè 

www.nanotec.or.th/intra 



38 NANOTEC TRM 3939á¼¹·Õè¹Ó·Ò§¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ333333333333333333333333333333333333333333333333333333333333333333333333333333333888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888333333333333333333333333333333333333333333333333333333333333333333333333333333338888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888 NNNNNNNNNANANANANANANANANANANANAAAANANAANANANAAANANANANANANANANANNNNAAANANANANANANANANANANANANNNNNANAANANANANNNNNNNNNANANANANANANANANNNANANAANANNNNANANANNNNNNANANAAANNNNNNANNANNANANNANNNNANNANANAAAANANANNAAAANNNAANNNNNNAAANAAANNAAAANAAAAANANANAAAAAAN NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNONONONONONONONONONONONONONOOONONONOOONONOONOONOONOOONONONOOOONOOOOONOONOOOOOOOOOOONOOONNOONOOONOOOOOOOONONNNNOOTTETETETETTETETETETETETETETTEETTETETETTEEEEETETETEEEETTETEETTTEEEEEEEEETTEEEEEETETTEEEEETETEEEETEEEEEEEEETTTEEEEEEEEEEEEEEEEETTEEEEEEEEEEEEEEEEETEEEEEEEEEEEEETTTEEEEEEETTTTEEEEEEEEEETEEEEETEEEEEEEEEETEEEEETEEEEEEEEEETETTTTTTECCCCC C CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC RTRTRTRTRTRTRTRTRTRTRTTRTRTRTRTTRTRTRTRTRTRTRRTRRRRTRTRTRTRTRTTRRTRRRRTRTRTRTRRRRTRTRTRTRTRTRTRTRRTRRRRTRTRRRTRTRTRTRRTRRTRRTRRRRRTTRRRRRTRRRRTRRRRRRRRTRRRRRTRRRRRTRRTRRTRTTRTRTTRRRRRRRRRRMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM

¤³Ð¡ÃÃÁ¡ÒÃ¹âÂºÒÂÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕáË‹§ªÒμÔ. (2547). á¼¹¡ÅÂØ·¸ �´ŒÒ¹ÇÔ·ÂÒÈÒÊμÃ �áÅÐà·¤â¹-
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 ã¹¡ÒÃ Ñ́̈ ·Ó NANOTEC TRM ä Œ́ÁÕ¡ÒÃ·º·Ç¹

¢ŒÍÁÙÅ·Ò§ Œ́Ò¹¹âÂºÒÂ¢Í§§Ò¹ÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò´ŒÒ¹

¹Òâ¹à·¤â¹âÅÂÕ ·Õè È¹. ä Œ́ÂÖ´¶×Íà»š¹á¹Ç·Ò§ÊÓ¤ÑÞã¹

¡ÒÃ´Óà¹Ô¹§Ò¹ ä´Œá¡‹ á¼¹¡ÅÂØ·¸ �´ŒÒ¹ÇÔ·ÂÒÈÒÊμÃ �

áÅÐà·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2547-2556) á¼¹¡ÅÂØ· �̧

¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2550-2556) á¼¹áÁ‹

º·ÈÙ¹Â�¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2550-2554) 

áÅÐ¹âÂºÒÂ¨Ò¡ ÊÇ·ª. ·Õèä Œ́¾Ô¨ÒÃ³Ò¼‹Ò¹ WIGs ÃÇÁ

¶Ö§¡ÒÃ Ñ̈´ÊÃÃà§Ô¹§º»ÃÐÁÒ³¡ÒÃ´Óà¹Ô¹¡ÒÃÇÔ¨ÑÂ¼‹Ò¹ 

Cluster áÅÐ Platform

¡.1 á¼¹¡ÅÂØ· �̧́ ŒÒ¹ÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕáË‹§

ªÒμ Ô ¾.È. 2547-2556

ÁÕÇÑμ¶Ø»ÃÐÊ§¤�ËÅÑ¡à¾×èÍ¾Ñ²¹Ò¢Ṍ ¤ÇÒÁÊÒÁÒÃ¶

¢Í§»ÃÐà·Èä·ÂãËŒ¾ÃŒÍÁÃÑº¡ÃÐáÊ¡ÒÃà»ÅÕèÂ¹á»Å§

ÍÂ‹Ò§ÃÇ´àÃçÇã¹âÅ¡ÂØ¤âÅ¡ÒÀÔÇÑ²¹� áÅÐÊÒÁÒÃ¶á¢‹§¢Ñ¹

ä Œ́ã¹ÃÐÂÐÂÒÇ â´ÂãËŒ¤ÇÒÁÊ¹ã¨à»š¹¾ÔàÈÉ¡Ñº»̃¨¨ÑÂ·Õè

à»š¹à§×èÍ¹ä¢¾×é¹°Ò¹¢Í§¡ÒÃ¾Ñ²¹Ò 4 »ÃÐ¡ÒÃ¤×Í

1. ¤ÇÒÁà¢ŒÁá¢ç§¢Í§ÃÐºº¹ÇÑμ¡ÃÃÁáË‹§ªÒμÔ

2. ¤ÇÒÁà¢ŒÁá¢ç§·Ò§ Œ́Ò¹·ÃÑ¾ÂÒ¡ÃÁ¹ØÉÂ�

3. ºÃÃÂÒ¡ÒÈ¡ÒÃ¾Ñ²¹Ò·ÕèàÍ×éÍÍÓ¹ÇÂ

4. ¤ÇÒÁÊÒÁÒÃ¶ã¹ 4 ÊÒ¢Òà·¤â¹âÅÂÕà¾×èÍ

Í¹Ò¤μ¤×Í à·¤â¹âÅÂÕÊÒÃÊ¹à·ÈáÅÐ

¡ÒÃÊ×èÍÊÒÃ  à·¤â¹âÅÂÕªÕÇÀÒ¾  à·¤â¹âÅÂÕ

ÇÑÊ´Ø áÅÐ¹Òâ¹à·¤â¹âÅÂÕ

¡ÅÂØ·¸ �ËÅÑ¡¢Í§¡ÒÃ¾Ñ²¹Ò ä Œ́¡ÓË¹´äÇŒ 5 

¡ÅÂØ·¸ � ä´Œá¡‹

¡ÅÂØ· �̧·Õè 1 : ¡ÒÃ¾Ñ²¹Òà¤Ã×Í¢‹ÒÂÇÔÊÒË¡Ô¨ 

àÈÃÉ°¡Ô¨ªØÁª¹ áÅÐ¤Ø³ÀÒ¾ªÕÇÔμ

¡ÅÂØ· �̧·Õè 2 : ¡ Ò Ã¾Ñ²¹Ò¡ÓÅÑ § ¤¹ Œ́ Ò ¹

ÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕ

¡ÅÂØ· �̧·Õè 3 : ¡ÒÃ¾Ñ²¹Òâ¤Ã§ÊÃŒÒ§¾×é¹°Ò¹

áÅÐÊ¶ÒºÑ¹

¡ÅÂØ· �̧·Õè 4 : ¡ÒÃÊÃŒÒ§¤ÇÒÁμÃÐË¹Ñ¡ Œ́Ò¹

ÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕ

¡ÅÂØ· �̧·Õè 5 : ¡ÒÃ»ÃÑºÃÐºº¡ÒÃºÃÔËÒÃ Ñ́̈ ¡ÒÃ

Œ́Ò¹ÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕãËŒÁÕàÍ¡ÀÒ¾

áÅÐ»ÃÐÊÔ· Ô̧ÀÒ¾ÊÙ§

¡.2 á¼¹¡ÅÂØ· �̧¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ ¾.È. 2550-

2556 

¡ÃÍºá¼¹¡ÅÂØ·¸ �¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμ Ô

1. ¡ÒÃ¡ÓË¹´ÊÒ¢ÒàÈÃÉ°¡Ô̈ áÅÐÊÑ§¤Á¢Í§

¡ÒÃ¾Ñ²¹Òã¹ÃÙ»¤ÅÑÊàμÍÃ �à»‡ÒËÁÒÂ ã¹

7 ÍØμÊÒË¡ÃÃÁËÅÑ¡¤×Í ÍÒËÒÃáÅÐà¡ÉμÃ 

ÂÒ¹Â¹μ� ÍÔàÅç¡·ÃÍ¹Ô¡Ê� ÊÔè§·ÍáÅÐà¤ÁÕ/

»�âμÃà¤ÁÕ ÊÔ¹¤ŒÒË¹Öè§μÓºÅË¹Öè§¼ÅÔμÀÑ³±� 

¾ÅÑ§§Ò¹áÅÐÊÔè§áÇ´ÅŒÍÁ  áÅÐÊØ¢ÀÒ¾áÅÐ

¡ÒÃá¾·Â�

2. ¡ÒÃ¡ÓË¹´¡ÅØ‹Á¼ÅÔμÀÑ³±�à»‡ÒËÁÒÂ·Õè

»ÃÐà·Èä·ÂÁÕÈÑ¡ÂÀÒ¾ã¹¡ÒÃá¢‹§¢Ñ¹ 

«Öè§ÁÕ 6 ¡ÅØ‹Á¼ÅÔμÀÑ³±�¤×Í ¡ÅØ‹Á¼ÅÔμÀÑ³±�

·Ò§´ŒÒ¹à«¹à«ÍÃ �  ¡ÅØ‹ÁÍØ»¡Ã³ �¹Òâ¹

ÍÔàÅç¡·ÃÍ¹Ô¡Ê � ¡ÅØ‹Á¼ÅÔμÀÑ³± �ã¹ÃÐºº

¹ÓÊ‹§ÂÒáÅÐÊÒÃÊ¡Ñ´ÊÁØ¹ä¾Ã ¡ÅØ‹ÁÇÑÊ´Ø

à¤Å×Íº¹Òâ¹ ¡ÅØ‹ÁÇÑ́ Ê Ǿ́ Ù́ «Ñº ¡ÃÍ§ áÅÐ

μÑÇàÃ‹§» Ô̄¡ÔÃÔÂÒ áÅÐ¡ÅØ‹ÁÇÑÊ ǾÊÒÃ»ÃÐ¡Íº

áμ‹§

3. ¡ÒÃ¡ÓË¹´ÊÒ¢ÒËÅÑ¡¢Í§¾×é¹°Ò¹·Ò§

ÇÔªÒ¡ÒÃ·Ò§¹Òâ¹à·¤â¹âÅÂÕáÅÐÊÒ¢Ò

ÇÔ·ÂÒÈÒÊμÃ�·Õèà¡ÕèÂÇ¢ŒÍ§ «Öè§áº‹§ÍÍ¡à»š¹

3 ËÁÇ´ÊÒ¢ÒÇÔªÒ¤×Í ÇÑÊ´Ø¹Òâ¹ ¹Òâ¹

ÍÔàÅç¡·ÃÍ¹Ô¡Ê � áÅÐà·¤â¹âÅÂÕªÕÇÀÒ¾

¹Òâ¹

4. ¡ÒÃ¡ÓË¹´¡ÅÂØ·¸ �ÊÓ¤ÑÞã¹¡ÒÃ¾Ñ²¹Ò

»˜¨¨ÑÂà¡×éÍË¹Ø¹ 4 »ÃÐ¡ÒÃ¤×Í ¡ÓÅÑ§¤¹ 

¡ÒÃÇÔ¨ÑÂ ¾Ñ²¹Òâ¤Ã§ÊÃŒÒ§¾×é¹°Ò¹ áÅÐ

¤ÇÒÁμÃÐË¹Ñ¡μ ×è¹μ ÑÇã¹¹Òâ¹à·¤â¹âÅÂÕ

ÀÒ¤¼¹Ç¡ (¡)ÀÒ¤¼¹Ç¡ (¡) 
º·ÇÔà¤ÃÒÐË�¹âÂºÒÂ¢Í§§Ò¹ÇÔ¨ÑÂ¾Ñ²¹Ò´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕ

¡ÅÂØ· �̧ËÅÑ¡ã¹¡ÒÃ´Óà¹Ô¹¡ÒÃá¼¹¡ÅÂØ· �̧¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2550-2556) »ÃÐ¡Íº Œ́ÇÂ

¡ÅÂØ· �̧·Õè 1 : ¡ÒÃ¼ÅÑ¡ Ñ́¹¹Òâ¹à·¤â¹âÅÂÕà¢ŒÒË¹Ø¹¡ÒÃ¾Ñ²¹Ò¤ÅÑÊàμÍÃ �à»‡ÒËÁÒÂ

¡ÅÂØ· �̧·Õè 2 : ¡ÒÃ¾Ñ²¹Ò¡ÓÅÑ§¤¹ Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ

¡ÅÂØ· �̧·Õè 3 : ¡ÒÃÅ§·Ø¹ÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕ

¡ÅÂØ· �̧·Õè 4 : ¡ÒÃ¾Ñ²¹Òâ¤Ã§ÊÃŒÒ§¾×é¹°Ò¹´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕ

¡ÅÂØ· �̧·Õè 5 : ¡ÒÃÊÃŒÒ§¤ÇÒÁμÃÐË¹Ñ¡ã¹¤ÇÒÁÊÓ¤ÑÞ¢Í§¹Òâ¹à·¤â¹âÅÂÕÍÂ‹Ò§¡ÇŒÒ§¢ÇÒ§

ÃÙ»·Õè (¡).1 á¼¹¡ÅÂØ·¸ �¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμ Ô ¾.È. 2550-2556
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¡ÅÂØ·¸ �·Õè 1 : ¡ÒÃ¼ÅÑ¡ Ñ́¹¹Òâ¹à·¤â¹âÅÂÕà¢ŒÒË¹Ø¹¡ÒÃ¾Ñ²¹Ò¤ÅÑÊàμÍÃ �à»‡ÒËÁÒÂ ÀÒÂãμŒá¹Ç¤Ô´ "¹Òâ¹à·¤â¹-

âÅÂÕÊÒÁÒÃ¶à¢ŒÒÁÒÁÕº·ºÒ·à¾ÔèÁÁÙÅ¤‹ÒÊÔ¹¤ŒÒáÅÐºÃÔ¡ÒÃ·ÕèÁÕÍÂÙ‹à ỐÁáÅÐ¡ÒÃ¾Ñ²¹ÒÊÔ¹¤ŒÒãËÁ‹à¾×èÍà¾ÔèÁ¤ÇÒÁÊÒÁÒÃ¶

ã¹¡ÒÃá¢‹§¢Ñ¹ä Œ́"

μÒÃÒ§ (¡).1 ¡ÅÂØ·¸ �·Õè 1 ¡ÒÃ¼ÅÑ¡ Ñ́¹¹Òâ¹à·¤â¹âÅÂÕà¢ŒÒË¹Ø¹¡ÒÃ¾Ñ²¹Ò¤ÅÑÊàμÍÃ �à»‡ÒËÁÒÂ

à»‡ÒËÁÒÂ ÁÒμÃ¡ÒÃ á¹Ç·Ò§»¯ÔºÑμ Ô
1. ¼ÅÔμÇÑÊ´Ø¹Òâ¹¢Ñé¹»°ÁÀÙÁÔà»š¹ 
  ÇÑμ¶Ø ỐºäÁ‹μèÓ¡Ç‹Ò 50 ¼ÅÔμÀÑ³±�
2. ¹Ó¹Òâ¹à·¤â¹âÅÂÕä»ãªŒ¼ÅÔμ
  ÊÔ¹¤ŒÒäÁ‹μèÓ¡Ç‹Ò 250 ¼ÅÔμÀÑ³±�
3. ¼ÅÑ¡ Ñ́¹ãËŒ¹Òâ¹à·¤â¹âÅÂÕÁÕ
  º·ºÒ··ÕèªÑ´à¨¹ã¹¡ÒÃà¾ÔèÁÁÙÅ¤‹Ò
  ã¹¤ÅÑÊàμÍÃ �

à»‡ÒËÁÒÂ (ÃÐ´Ñº»ÅÒÂ¹éÓ) ã¹ 7
ÍØμÊÒË¡ÃÃÁËÅÑ¡

1. ÊÃŒÒ§¡Åä¡àª×èÍÁâÂ§ÍØμÊÒË¡ÃÃÁ
   μŒ¹¹éÓ ¡ÅÒ§¹éÓáÅÐ»ÅÒÂ¹éÓ

1.1 ¾Ñ²¹ÒÍØ·ÂÒ¹¹Òâ¹à·¤â¹âÅÂÕ
1.2 Ñ́̈ μÑé§¤³ÐÍ¹Ø¡ÃÃÁ¡ÒÃ¾Ñ²¹Ò¤ÅÑÊàμÍÃ�à»‡ÒËÁÒÂ
    áÅÐ¤³Ð·Ó§Ò¹Ã‹ÇÁ·Ò§ Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕã¹
    ¤ÅÑÊàμÍÃ �à»‡ÒËÁÒÂ 

2. Ê‹§àÊÃÔÁÍØμÊÒË¡ÃÃÁ¹Òâ¹
   à·¤â¹âÅÂÕáºº¡ŒÒÇ¡ÃÐâ´´

2.1 ªÑ¡¹Ó¡ÒÃÅ§·Ø¹¨Ò¡μ‹Ò§»ÃÐà·È
2.2 Ã‹ÇÁÅ§·Ø¹¡ÑººÃÔÉÑ· Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ ã¹
    μ‹Ò§»ÃÐà·È

3. ÊÃŒÒ§ÊÀÒ¾áÇ´ÅŒÍÁ·ÕèàÍ×éÍ
   ÍÓ¹ÇÂμ ‹Í¡ÒÃÊÃŒÒ§ Ø̧Ã¡Ô¨ãËÁ‹

3.1 »ÃÑº»ÃØ§ÁÒμÃ¡ÒÃ´ŒÒ¹¡ÒÃà§Ô¹ ¡ÒÃ¤ÅÑ§ ¡®
    ÃÐàºÕÂº áÅÐºÃÔ¡ÒÃÊÒ¸ÒÃ³Ù»âÀ¤ 
3.2 ÊÃŒÒ§¤ÇÒÁμÃÐË¹Ñ¡ã¹¡ÒÃÅ§·Ø¹ Œ́Ò¹¹Òâ¹
    à·¤â¹âÅÂÕã¹ÀÒ¤ÍØμÊÒË¡ÃÃÁ

¡ÅÂØ·¸ �·Õè 2 : ¾Ñ²¹Ò¡ÓÅÑ§¤¹ Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ ÀÒÂãμŒá¹Ç¤Ô´ "àÃ‹§¾Ñ²¹Ò¡ÓÅÑ§¤¹ãËŒä Œ́¶Ö§ÃÐ Ñ́º·Õèà»š¹ÁÇÅ

ÇÔ¡Äμ (critical mass) ¡Å‹ÒÇ¤×ÍÁÒ¡¾Í·Õè¨ÐÊÒÁÒÃ¶·ÓÇÔ¨ÑÂáÅÐ¾Ñ²¹Òä»ÊÙ‹¡ÒÃÊÃŒÒ§¹ÇÑμ¡ÃÃÁÍÂ‹Ò§μ‹Íà¹×èÍ§¨¹

ÊÒÁÒÃ¶á¢‹§¢Ñ¹ä Œ́ã¹ÃÐ´ÑºÀÙÁÔÀÒ¤ÍÒà«ÕÂ¹"

μÒÃÒ§ (¡).2 ¡ÅÂØ·¸ �·Õè 2 ¾Ñ²¹Ò¡ÓÅÑ§¤¹ Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ

à»‡ÒËÁÒÂ ÁÒμÃ¡ÒÃ á¹Ç·Ò§»¯ÔºÑμ Ô
1. ¾Ñ²¹Ò·ÃÑ¾ÂÒ¡ÃºØ¤¤ÅãËŒà¾ÕÂ§
   ¾ÍÊÓËÃÑº¡ÒÃ¾Ñ²¹Ò¹Òâ¹
   à·¤â¹âÅÂÕ¢Í§»ÃÐà·Èä·Â·Ñé§
   ã¹ÃÐ Ñ́ºÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò áÅÐ
   ¡ÒÃ¼ÅÔμã¹ÍØμÊÒË¡ÃÃÁ â´ÂÁÕ
   ºØ¤ÅÒ¡ÃÇÔ¨ÑÂäÁ‹μèÓ¡Ç‹Ò 2,000 
   ¤¹ áÅÐºØ¤ÅÒ¡ÃÊ¹ÑºÊ¹Ø¹äÁ‹
   μèÓ¡Ç‹Ò 500 ¤¹ã¹ 8 »‚ 
2. »ÃÐà·Èä·Âà»š¹á¡¹¹Ó·Ò§
   Œ́Ò¹¡ÒÃÈÖ¡ÉÒ´ŒÒ¹¹Òâ¹
   à·¤â¹âÅÂÕ¢Í§ÍÒà«ÕÂ¹

1. àÃ‹§ÊÃŒÒ§ºØ¤ÅÒ¡Ã 
   "μÑÇ¤Ù³"

1.1 ãËŒ·Ø¹ÈÖ¡ÉÒμ‹Íà¾×èÍ¡ÅÑºÁÒà»š¹ÍÒ¨ÒÃÂ �
1.2 Ê‹§àÊÃÔÁáÅÐÊ¹ÑºÊ¹Ø¹ãËŒÁÕºØ¤ÅÒ¡Ã¤ÇÒÁÃÙŒ¨Ò¡μ‹Ò§
    »ÃÐà·ÈÁÒà»š¹ÍÒ¨ÒÃÂ �ÁËÒÇÔ·ÂÒÅÑÂã¹»ÃÐà·Èä·Â

2. Ê‹§àÊÃÔÁ¡ÒÃàÃÕÂ¹¡ÒÃÊÍ¹
   Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ

2.1 ¨Ñ´ãËŒÁÕËÅÑ¡ÊÙμÃ¹Òâ¹à·¤â¹âÅÂÕÃÐ´ÑºÍØ´ÁÈÖ¡ÉÒ
2.2 ºÙÃ³Ò¡ÒÃ¤ÇÒÁÃÙŒ Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕÅ§ã¹ËÅÑ¡ÊÙμÃ
    ¡ÒÃÈÖ¡ÉÒÃÐ´ÑºÍ¹ØºÒÅ »ÃÐ¶Á áÅÐÁÑ¸ÂÁÈÖ¡ÉÒ
2.3 ãËŒÊ¶ÒºÑ¹ÇÔ̈ ÑÂ·Ò§ÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕÊÒÁÒÃ¶
    ãËŒ»ÃÔÞÞÒÃÐ Ñ́º»ÃÔÞÞÒâ·-àÍ¡Ã‹ÇÁ¡ÑºÊ¶ÒºÑ¹
    ¡ÒÃÈÖ¡ÉÒã¹à¤Ã×Í¢‹ÒÂä Œ́

3. Ê‹§àÊÃÔÁ¤ÇÒÁÃ‹ÇÁÁ×Í¡Ñº
   μ‹Ò§»ÃÐà·Èã¹
   ¡ÒÃ¾Ñ²¹ÒºØ¤ÅÒ¡Ã

3.1 Ê¹ÑºÊ¹Ø¹¹Ñ¡ÇÔ¨ÑÂä·Âä»·ÓÇÔ¨ÑÂã¹μ‹Ò§»ÃÐà·È
3.2 Ê‹§àÊÃÔÁÍ§¤ �¡ÃÇÔ¨ÑÂã¹»ÃÐà·Èä·ÂÃÑº¹Ñ¡ÇÔ¨ÑÂμ‹Ò§
    »ÃÐà·ÈÁÒ·ÓÇÔ¨ÑÂËÅÑ§»ÃÔÞÞÒàÍ¡·Ò§ Œ́Ò¹¹Òâ¹
    à·¤â¹âÅÂÕ

4. Â¡ÃÐ Ñ́º¤ÇÒÁÃÙŒºØ¤ÅÒ¡Ã
   àªÔ§» Ô̄ºÑμÔ·Ñé§ã¹ÀÒ¤ÃÑ°
   áÅÐÍØμÊÒË¡ÃÃÁ

4.1 ¨Ñ´ãËŒÁÕËÅÑ¡ÊÙμÃ½ƒ¡ÍºÃÁ´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕáÅÐ
    ¡ÒÃºÓÃØ§ÃÑ¡ÉÒÍØ»¡Ã³�áÅÐà¤Ã×èÍ§Á×Íá¡‹ºØ¤ÅÒ¡Ã
    ·Ø¡ÃÐ Ñ́º

¡ÅÂØ·¸ �·Õè 3 : Å§·Ø¹ÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕ ÀÒÂãμŒá¹Ç¤Ô´ "Å§·Ø¹´ŒÒ¹¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Òà¾×èÍ

ÊÃŒÒ§¹ÇÑμ¡ÃÃÁáÅÐ¡ÒÃÊÐÊÁÍ§¤ �¤ÇÒÁÃÙŒ¢Í§»ÃÐà·È"

μÒÃÒ§ (¡).3 ¡ÅÂØ·¸ �·Õè 3 Å§·Ø¹ÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕ

à»‡ÒËÁÒÂ ÁÒμÃ¡ÒÃ á¹Ç·Ò§»¯ÔºÑμ Ô
1. ãËŒÁÕ¡ÒÃÅ§·Ø¹ã¹¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò
   à¾ÔèÁ¢Öé¹àÃ×èÍÂæ ¨¹¡ÃÐ·Ñè§ÁÕ¡ÒÃÅ§·Ø¹
   ÍÂ‹Ò§¹ŒÍÂ 10,000 ÅŒÒ¹ºÒ·ã¹»‚ ¾.È. 
   2556 â´ÂÁÕÊÑ´Ê‹Ç¹ã¹¡ÒÃÅ§·Ø¹¨Ò¡
   ÀÒ¤àÍ¡ª¹äÁ‹¹ŒÍÂ¡Ç‹ÒÃŒÍÂÅÐ 30
2. ¨Ó¹Ç¹ÊÔ·¸ÔºÑμÃÃÇÁäÁ‹¹ŒÍÂ¡Ç‹Ò 300 
   ÊÔ· Ô̧ºÑμÃã¹»‚ ¾.È. 2556 áÅÐÁṎ Ó¹Ç¹
   ¼Å§Ò¹μÕ¾ÔÁ¾ �ã¹ÇÒÃÊÒÃÇÔªÒ¡ÒÃμÕ
   ¾ÔÁ¾ � äÁ‹¹ŒÍÂ¡Ç‹Ò 1,000 ©ºÑºã¹»‚ 
   ¾.È. 2556

1. »ÃÐ¡ÒÈ¤ÇÒÁμÑé§ã¨ ¹âÂºÒÂ 
   áÅÐÇ§à§Ô¹Å§·Ø¹ÇÔ¨ÑÂáÅÐ
   ¾Ñ²¹Ò´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕ

1.1 ¡ÓË¹´ÊÑ´Ê‹Ç¹¡ÒÃÅ§·Ø¹·Ò§ Œ́Ò¹ÇÔ¨ÑÂáÅÐ
    ¾Ñ²¹Ò·ÕèÊÍ´¤ÅŒÍ§¡Ñº¤ÇÒÁμŒÍ§¡ÒÃ¢Í§
    ÍØμÊÒË¡ÃÃÁà»‡ÒËÁÒÂ 
1.2 Ê‹§àÊÃÔÁ¡ÒÃμÕ¾ÔÁ¾ �ÇÒÃÊÒÃÇÔªÒ¡ÒÃ·Ñé§ã¹áÅÐ
    μ‹Ò§»ÃÐà·È ÃÇÁ·Ñé§ãËŒ·Ø¹Ê¹ÑºÊ¹Ø¹
    ¡ÒÃàÊ¹Í§Ò¹·Õèä Œ́ÃÑº¡ÒÃμÕ¾ÔÁ¾ �ã¹μ‹Ò§
    »ÃÐà·ÈáÅÐ¤‹Ò¨´ÃÑ¡ÉÒÊÀÒ¾ÊÔ·¸ÔºÑμÃ 

2. ãªŒμÅÒ´ÀÒ¤ÃÑ°¼ÅÑ¡ Ñ́¹ãËŒ
   à¡Ô´¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò

2.1 ¾Ñ²¹Òâ¤Ã§¡ÒÃÇÔ̈ ÑÂ¢¹Ò´ãËÞ‹â´ÂãªŒâ¤Ã§¡ÒÃ
    ·Õèà»š¹ÇÒÃÐáË‹§ªÒμÔà»š¹°Ò¹

¡ÅÂØ·¸ �·Õè 4 : ¾Ñ²¹Òâ¤Ã§ÊÃŒÒ§¾×é¹°Ò¹´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕ ÀÒÂãμŒá¹Ç¤Ô´ "¾Ñ²¹Òâ¤Ã§ÊÃŒÒ§¾×é¹°Ò¹¤ÃÍº¤ÅØÁ

·Ò§¡ÒÂÀÒ¾ àª‹¹ ÈÙ¹Â�à¤Ã×èÍ§Á×Í ËŒÍ§»¯ÔºÑμÔ¡ÒÃ ÃÐºº°Ò¹¢ŒÍÁÙÅ áÅÐÍ§¤ �¡ÃËÃ×ÍÊ¶ÒºÑ¹μ‹Ò§æ"

μÒÃÒ§ (¡).4 ¡ÅÂØ·¸ �·Õè 4 ¾Ñ²¹Òâ¤Ã§ÊÃŒÒ§¾×é¹°Ò¹´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕ

à»‡ÒËÁÒÂ ÁÒμÃ¡ÒÃ á¹Ç·Ò§»¯ÔºÑμ Ô
1. ÁÕâ¤Ã§ÊÃŒÒ§¾×é¹°Ò¹·Ò§
   ¡ÒÂÀÒ¾·Õè̈ Óà»š¹ÍÂ‹Ò§à¾ÕÂ§¾Í  
   áÅÐÁÕÃÐºº¡ÒÃºÃÔËÒÃ¨Ñ´¡ÒÃ
   ¡ÒÃãËŒºÃÔ¡ÒÃáÅÐ¡ÒÃºÓÃØ§
   ÃÑ¡ÉÒ·ÕèÁÕ»ÃÐÊÔ·¸ÔÀÒ¾áÅÐ
   ÁÒμÃ°Ò¹

1. ¾Ñ²¹Ò¢Õ´¤ÇÒÁÊÒÁÒÃ¶
   ¡ÒÃºÃÔ¡ÒÃËŒÍ§»¯ÔºÑμÔ¡ÒÃ
   áÅÐà¤Ã×èÍ§Á×ÍÇÑ´ÇÔà¤ÃÒÐË �

1.1 Ñ̈´μÑé§à¤Ã×Í¢‹ÒÂËŒÍ§»¯ÔºÑμÔ¡ÒÃáÅÐà¤Ã×èÍ§Á×ÍÇÑ´
    ÇÔà¤ÃÒÐË �¡ÅÒ§ Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ 
1.2 Ñ̈´ãËŒÁÕ¡ÒÃÍºÃÁà¡ÕèÂÇ¡Ñº¡ÒÃºÓÃØ§ÃÑ¡ÉÒËŒÍ§
    » Ô̄ºÑμÔ¡ÒÃ à¤Ã×èÍ§Á×Í áÅÐÍØ»¡Ã³�ÍÂ‹Ò§ÊÁèÓàÊÁÍ
    áÅÐμ‹Íà¹×èÍ§ 
1.3 Ñ̈´ãËŒÁÕ°Ò¹¢ŒÍÁÙÅ´ŒÒ¹¹Òâ¹à·¤â¹âÅÂÕ¢Í§»ÃÐà·È
1.4 ÊÃŒÒ§ÁÒμÃ°Ò¹ã¹¡ÒÃÇÑ´ÇÔà¤ÃÒÐË � Œ́Ò¹¹Òâ¹
    à·¤â¹âÅÂÕãËŒà»š¹ÊÒ¡Å

2. ¾Ñ²¹ÒÈÙ¹Â�áË‹§¤ÇÒÁà»š¹àÅÔÈ
   ·Ò§¹Òâ¹à·¤â¹âÅÂÕã¹ÊÒ¢Ò
   à©¾ÒÐ

2.1 Ñ̈´ãËŒÁÕÁÒμÃ°Ò¹¡ÒÃ¤Ñ´àÅ×Í¡Ê¹ÑºÊ¹Ø¹·Ø¹ áÅÐ
    »ÃÐàÁÔ¹¼ÅÈÙ¹Â�áË‹§¤ÇÒÁà»š¹àÅÔÈ

3. ÊÃŒÒ§¡Åä¡¢ÂÒÂ¼Å¡ÒÃÇÔ¨ÑÂ
   áÅÐ¾Ñ²¹Ò´ŒÒ¹¹Òâ¹
   à·¤â¹âÅÂÕä»ÊÙ‹¡ÒÃãªŒ»ÃÐâÂª¹�
   àªÔ§¾Ò³ÔªÂ� 

3.1 Ñ̈´μÑé§Ë¹‹ÇÂº‹Áà¾ÒÐ¹ÇÑμ¡ÃÃÁ¹Òâ¹à·¤â¹âÅÂÕ

¡ÅÂØ·¸ �·Õè 5 : ÊÃŒÒ§¤ÇÒÁμÃÐË¹Ñ¡ã¹¤ÇÒÁÊÓ¤ÑÞ¢Í§¹Òâ¹à·¤â¹âÅÂÕÍÂ‹Ò§¡ÇŒÒ§¢ÇÒ§ ÀÒÂãμŒá¹Ç¤Ô´ " Ñ̈´¡Åä¡

¡ÒÃÊ×èÍÊÒÃ¡ÑºÊÒ¸ÒÃ³Ð·ÕèÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ à¾×èÍãËŒà¡Ô´áÃ§Ê¹ÑºÊ¹Ø¹¨Ò¡ÊÒ¸ÒÃ³ª¹ã¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕãËÁ‹"



4444 NANOTEC TRM 4545á¼¹·Õè¹Ó·Ò§¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ

μÒÃÒ§ (¡).5 ¡ÅÂØ·¸ �·Õè 5 ÊÃŒÒ§¤ÇÒÁμÃÐË¹Ñ¡ã¹¤ÇÒÁÊÓ¤ÑÞ¢Í§¹Òâ¹à·¤â¹âÅÂÕÍÂ‹Ò§¡ÇŒÒ§¢ÇÒ§

à»‡ÒËÁÒÂ ÁÒμÃ¡ÒÃ á¹Ç·Ò§»¯ÔºÑμ Ô
1. ÊÒ¸ÒÃ³ª¹ÁÕ¤ÇÒÁà¢ŒÒã¨áÅÐ
   μÃÐË¹Ñ¡¶Ö§¤ÇÒÁÊÓ¤ÑÞ¢Í§
   ¹Òâ¹à·¤â¹âÅÂÕÍÂ‹Ò§¡ÇŒÒ§¢ÇÒ§
2. ÊÒ¸ÒÃ³ª¹ÁÕ¤ÇÒÁàª×èÍÁÑè¹ã¹
   ¤ÇÒÁ»ÅÍ´ÀÑÂ¢Í§¼ÅÔμÀÑ³±� 
   ÍØ»¡Ã³ � Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ 
   μÅÍ´¨¹¡ÃÐºÇ¹¡ÒÃ¼ÅÔμ
   ¼ÅÔμÀÑ³±�¹Òâ¹à·¤â¹âÅÂÕ

1. Ê‹§àÊÃÔÁ¡ÒÃÊ×èÍÊÒÃáÅÐãËŒ
   ¡ÒÃÈÖ¡ÉÒá¡‹ÊÑ§¤ÁËÅÒÂ
   ·Ò§ËÅÒÂÃÐ Ñ́º 

1.1 ¨Ñ´ãËŒÁÕ¡ÒÃÊ×èÍÊÒÃáÅÐãËŒ¡ÒÃÈÖ¡ÉÒà¡ÕèÂÇ¡Ñº¹Òâ¹
    à·¤â¹âÅÂÕÍÂ‹Ò§μ‹Íà¹×èÍ§
1.2 ¨Ñ´ãËŒÁÕ¡ÒÃ»ÃÐ¡Ç´ÊÔè§»ÃÐ ỐÉ° �·Ò§ Œ́Ò¹¹Òâ¹
    à·¤â¹âÅÂÕã¹¡ÅØ‹ÁàÂÒÇª¹

2. ãËŒ¤ÇÒÁÃÙŒáÅÐÊÃŒÒ§¡Åä¡
   Ù́áÅ¤ÇÒÁ»ÅÍ´ÀÑÂáÅÐ
   ¨ÃÔÂ¸ÃÃÁ¢Í§¹Òâ¹
   à·¤â¹âÅÂÕ 

2.1 ¨Ñ´μÑé§¤³Ð¡ÃÃÁ¡ÒÃÃÐ´ÑºªÒμÔà¾×èÍ¡Ó¡Ñº Ù́áÅ´ŒÒ¹
    ¤ÇÒÁ»ÅÍ´ÀÑÂáÅÐ¨ÃÔÂ¸ÃÃÁ¢Í§¡ÒÃ¼ÅÔμ ¼ÅÔμÀÑ³±� 
    ÍØ»¡Ã³� ¡ÒÃ¤Œ¹¤ÇŒÒ ÇÔ¨ÑÂ áÅÐ¾Ñ²¹Ò´ŒÒ¹¹Òâ¹
    à·¤â¹âÅÂÕ 
2.2 μÔ´μÒÁ ÃÇºÃÇÁáÅÐ¾Ñ²¹ÒÍ§¤ �¤ÇÒÁÃÙŒáÅÐÃÐºº
    ¤ÇÒÁ»ÅÍ´ÀÑÂ Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ â´ÂÈÖ¡ÉÒ¨Ò¡·Ñé§
    ã¹áÅÐμ‹Ò§»ÃÐà·È
2.3 ¾Ñ²¹ÒÈÑ¡ÂÀÒ¾áÅÐ¤ÇÒÁàª×èÍÁâÂ§ÃÐËÇ‹Ò§Í§¤�¡Ã·Õè
    ¡Ó¡Ñº Ù́áÅ¤Ø³ÀÒ¾áÅÐÍ§¤�¡Ã·Õè¡Ó¡Ñº Ù́áÅ¤ÇÒÁ»ÅÍ´ÀÑÂ
    ¢Í§¼ÅÔμÀÑ³±�¹Òâ¹à·¤â¹âÅÂÕ

¡.3 á¼¹áÁ‹º·ÈÙ¹Â�¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμ Ô ¾.È. 2550-2554 ÁÕà»‡ÒËÁÒÂ Ñ́§¹Õé

1. à¾×èÍãËŒ¡ÒÃ´Óà¹Ô¹§Ò¹ÊÍ´¤ÅŒÍ§áÅÐºÃÃÅØà»‡ÒËÁÒÂμÒÁá¼¹¡ÅÂØ·¸�¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 

2550-2556)

2. à¾×èÍàμÃÕÂÁ¾ÃŒÍÁμ‹Í¡ÒÃà»ÅÕèÂ¹á»Å§·Ò§ Œ́Ò¹àÈÃÉ°¡Ô¨ áÅÐÊÑ§¤Áä Œ́ÍÂ‹Ò§ÃÇ´àÃçÇ ·Ñ¹àËμØ¡ÒÃ³ �

3. à¾×èÍãªŒà»š¹á¼¹¡ÒÃ´Óà¹Ô¹§Ò¹μ‹Ò§æ ÃÇÁ¶Ö§μÑÇªÕéÇÑ´ÃÇÁ §º»ÃÐÁÒ³ÃÇÁ ºØ¤ÅÒ¡ÃáÅÐ¾×é¹·Õè

ÃÙ»·Õè (¡).2 NANOTEC Strategic areas: 2007-2011

¡.4 NSTDA Plan

      ¨Ò¡á¼¹¡ÅÂØ· �̧ Œ́Ò¹ÇÔ·ÂÒÈÒÊμÃ�áÅÐà·¤â¹âÅÂÕáË‹§ªÒμÔ (¾.È. 2547-2556) ·Õèä Œ́¹Óá¹Ç¤Ô´¡ÒÃ¾Ñ²¹Ò

ã¹ÃÙ»à¤Ã×Í¢‹ÒÂÇÔÊÒË¡Ô̈ ËÃ×Í¤ÅÑÊàμÍÃ� (Cluster) ÁÒà»š¹à¤Ã×èÍ§Á×Íã¹¡ÒÃà¾ÔèÁ¤ÇÒÁÊÒÁÒÃ¶áÅÐÊÃŒÒ§¤ÇÒÁà¢ŒÁá¢ç§

·Ò§àÈÃÉ°¡Ô¨áÅÐÊÑ§¤ÁãËŒÁÒ¡·ÕèÊØ´ áÅÐÊÒÁÒÃ¶μÍºÊ¹Í§¤ÇÒÁμ ŒÍ§¡ÒÃ´ŒÒ¹ÇÔ·ÂÒÈÒÊμÃ �áÅÐà·¤â¹âÅÂÕ¢Í§

¤ÅÑÊàμÍÃ �ä Œ́ÍÂ‹Ò§ÁÕ»ÃÐÊÔ· Ô̧ÀÒ¾ ÊÇ·ª. ÁÕ·ÔÈ·Ò§¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Òà¾×èÍμÍºÊ¹Í§à·¤â¹âÅÂÕ 4 ÊÒ¢ÒËÅÑ¡

¢Í§ÈÙ¹Â�áË‹§ªÒμÔ·Ñé§ÊÕèãËŒÁÒ¡ÂÔè§¢Öé¹â´Â¡ÒÃÃÐºØ¡ÅØ‹ÁÇÔÊÒË¡Ô¨à»‡ÒËÁÒÂãËŒªÑ´à¨¹áÅÐ¤ÃÍº¤ÅØÁ»ÃÐà ḉ¹·ÕèÁÕ

¤ÇÒÁÊÓ¤ÑÞμ‹Í¡ÒÃ¾Ñ²¹Ò»ÃÐà·È Ñ́§ÃÙ» (¡).3 à¾×èÍãËŒºÃÃÅØà»‡ÒËÁÒÂ¢ŒÒ§μŒ¹ ÊÇ·ª. ̈ Ö§ä Œ́ÁÍºËÁÒÂãËŒ½†ÒÂºÃÔËÒÃ

¨Ñ´¡ÒÃ¤ÅÑÊàμÍÃ �áÅÐâ»Ãá¡ÃÁÇÔ¨ÑÂ (Cluster and Program Management Offi  ce: CPMO) à»š¹¼ÙŒºÃÔËÒÃ

Ñ́̈ ¡ÒÃ¡ÅØ‹ÁÇÔÊÒË¡Ô̈ à»‡ÒËÁÒÂä Œ́á¡‹ ¤ÅÑÊàμÍÃ�ÍÒËÒÃáÅÐ¡ÒÃà¡ÉμÃ ¤ÅÑÊàμÍÃ�¡ÒÃá¾·Â�áÅÐÊÒ¸ÒÃ³ÊØ¢ ¤ÅÑÊàμÍÃ�

«Í¿μ�áÇÃ� äÁâ¤ÃªÔ»áÅÐÍÔàÅç¡·ÃÍ¹Ô¡Ê� ¤ÅÑÊàμÍÃ �ÂÒ¹Â¹μ�áÅÐ¡ÒÃ¢¹Ê‹§ ¤ÅÑÊàμÍÃ �¾ÅÑ§§Ò¹ ¤ÅÑÊàμÍÃ �ÊÔè§·Í 

¤ÅÑÊàμÍÃ�ªØÁª¹ª¹º·áÅÐ¼ÙŒ́ ŒÍÂâÍ¡ÒÊ áÅÐ¤ÅÑÊàμÍÃ�ÊÔè§áÇ´ÅŒÍÁ «Öè§áμ‹ÅÐ¤ÅÑÊàμÍÃ�»ÃÐ¡Íº Œ́ÇÂËÅÒÂâ»Ãá¡ÃÁ

ÇÔ¨ÑÂ (research program) áÅÐáμ ‹ÅÐâ»Ãá¡ÃÁÇÔ¨ÑÂ»ÃÐ¡Íº´ŒÇÂËÅÒÂâ¤Ã§¡ÒÃÇÔ¨ÑÂ (research project) 

ÍÕ¡·ÕË¹Öè§ â´ÂÁÕÈÙ¹Â�áË‹§ªÒμÔ·Ñé§ 4 ÈÙ¹Â� ´Óà¹Ô¹â¤Ã§¡ÒÃÇÔ¨ÑÂÀÒÂãμŒâ»Ãá¡ÃÁáÅÐ¤ÅÑÊàμÍÃ � ÃÇÁ·Ñé§ÃÑº¼Ô´ªÍº

ã¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕ°Ò¹ (Platform Technology) à¾×èÍà»š¹°Ò¹ã¹¡ÒÃ»ÃÐÂØ¡μ�¼Å§Ò¹ÇÔ¨ÑÂÊÙ‹¤ÅÑÊàμÍÃ �·Ñé§ 8 

ÃÙ»·Õè (¡).3 NSTDA Strategic Clusters ·Ñé§ 9

NSTDA Platform Technology and Cluster

 ÊÇ·ª. ÁÕ¡ÒÃ¨Ñ´ÊÃÃ·ÃÑ¾ÂÒ¡ÃÍÍ¡à»š¹ÊÍ§Ê‹Ç¹ËÅÑ¡æ ¤×Í 1 ã¹ 4 ¢Í§·ÃÑ¾ÂÒ¡Ã·Ñé§ËÁ´¶Ù¡¹Óä»ãªŒã¹

¡ÒÃÊÃŒÒ§¤ÇÒÁÊÒÁÒÃ¶ (Capacity Building) ¢Í§ÈÙ¹Â�áË‹§ªÒμÔ·Ñé§ 4 â´ÂÁÕ¡ÒÃÊÃŒÒ§à·¤â¹âÅÂÕ°Ò¹ (Platform 

Technology) ¤Çº¤Ù‹ä» Œ́ÇÂ¡Ñ¹áÅÐ 3 ã¹ 4 ¶Ù¡¹Óä»ãªŒã¹¡ÒÃÊ¹ÑºÊ¹Ø¹à¾×èÍ¡ÒÃ¾Ñ²¹ÒáÅÐºÃÔËÒÃ Ñ́̈ ¡ÒÃ¤ÅÑÊàμÍÃ� 

(Cluster Management) ´Ñ§ÃÙ» (¡).4 



4646 NANOTEC TRM 4747á¼¹·Õè¹Ó·Ò§¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ

ÃÙ»·Õè (¡).4 á¼¹¡ÒÃ´Óà¹Ô¹§Ò¹ÇÔ¨ÑÂ¢Í§ ÊÇ·ª. μÒÁà·¤â¹âÅÂÕ°Ò¹ (Platform Technology) 

à¾×èÍ¡ÒÃºÃÔËÒÃ¨Ñ´¡ÒÃ¤ÅÑÊàμÍÃ � (Custer Management)

ÀÒÂãμŒà·¤â¹âÅÂÕ°Ò¹ (Platform Technology) ¢Í§ÈÙ¹Â�áË‹§ªÒμÔ·Ñé§ 4 ÈÙ¹Â� ÊÇ·ª. ä Œ́ÁÕ¡ÒÃ´Óà¹Ô¹§Ò¹

·Ñé§ËÁ´ 10 ¡ÅØ‹Á¡ÒÃÇÔ̈ ÑÂ »ÃÐ¡Íºä» Œ́ÇÂ (1) à·¤â¹âÅÂṎ Õâ¹ÁÔ¡Ê� (Genomic Technology) (2) à·¤â¹âÅÂÕ¡ÒÃãªŒ

à«ÅÅ �à»š¹áËÅ‹§¼ÅÔμ (Cell Factory Technology) (3) à·¤â¹âÅÂÕ¾×é¹°Ò¹¡ÒÃ¨ÓÅÍ§áººáÅÐ¡ÒÃÍÍ¡áººÊÓËÃÑº

ÇÑÊ´ØáÅÐ¡ÒÃ¼ÅÔμ (Design and Simulation for Materials and Manufacturing) (4) à·¤â¹âÅÂÕ¾×é¹°Ò¹¢Í§

ÇÑÊ´Ø·ÕèÊÍ´¤ÅŒÍ§¡ÑºÇÑμ¶Ø»ÃÐÊ§¤�¡ÒÃãªŒ§Ò¹ (Materials Design and Production) (5) à·¤â¹âÅÂÕà«¹à«ÍÃ � 

(Sensor Technology) (6) à·¤â¹âÅÂÕÇÔÈÇ¡ÃÃÁ¤ÇÒÁÃÙŒ (Knowledge Engineering Technology) (7) à·¤â¹âÅÂÕ

¤ÇÒÁ»ÅÍ´ÀÑÂ Œ́Ò¹ÊÒÃÊ¹à·È (Information Security Technology) (8) à·¤â¹âÅÂÕ¡ÒÃà¤Å×ÍºÃÐ´Ñº¹Òâ¹ 

(Nanocoating) (9) à·¤â¹âÅÂÕ¡ÒÃË‹ÍËØŒÁÃÐ Ñ́º¹Òâ¹ (Nanoencapsulation) áÅÐ (10) ¡ÒÃÊÑ§à¤ÃÒÐË�â¤Ã§ÊÃŒÒ§

¹Òâ¹àªÔ§¿̃§¡�ªÑ¹ (Functional Nanostructure) áÅÐÁÕ¡ÒÃ¹Óä»»ÃÐÂØ¡μ�ãªŒãËŒμÃ§μÒÁ¤ÇÒÁμŒÍ§¡ÒÃ (Applications) 

¢Í§¤ÅÑÊàμÍÃ �/â»Ãá¡ÃÁ (Cluster/ Programs) à¾×èÍμÍºÊ¹Í§¤ÇÒÁμŒÍ§¡ÒÃ¢Í§·Ñé§·Ò§ Œ́Ò¹àÈÃÉ°¡Ô¨áÅÐÊÑ§¤Á 

Ñ́§ÃÙ»·Õè (¡).5 

ÃÙ» (¡).5 Platform Technology ¢Í§ÈÙ¹Â�áË‹§ªÒμ Ô·Ñé§ 4 ÈÙ¹Â�

à»‡ÒËÁÒÂ·ÕèÊÓ¤ÑÞÂÔè§ÂÇ´  (NSTDA CPMO Wildly Important Goals ,WIGs) 

ÊÇ·ª. ÁÕ¹âÂºÒÂã¹¡ÒÃ¡ÓË¹´à»‡ÒËÁÒÂ·ÕèÊÓ¤ÑÞ (WIGs) «Öè§ÊÒÁÒÃ¶¨Ñ´¡ÅØ‹ÁÍÍ¡ä´Œà»š¹¡ÅØ‹Á¤ÅÑÊàμÍÃ � 

(Cluster) áÅÐâ¤Ã§¡ÒÃ (Program) ´Ñ§áÊ´§ã¹μÒÃÒ§ (¡).6 
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μÒÃÒ§ (¡).6 ÃÒÂÅÐàÍÕÂ´¡ÒÃ´Óà¹Ô¹§Ò¹ÇÔ¨ÑÂ¢Í§ WIGs ã¹áμ‹ÅÐâ»Ãá¡ÃÁ

Cluster Program WIGs

¡ÒÃá¾·Â �áÅÐ
ÊÒ¸ÒÃ³ÊØ¢

A2 â»Ãá¡ÃÁâÃ¤μÔ´àª×éÍ
ÍØºÑμÔãËÁ‹ - ÍØºÑμÔ«éÓ

ÇÑ¤«Õ¹ä¢ŒàÅ×Í´ÍÍ¡μÑÇàÅ×Í¡·Õè¼‹Ò¹Ë¹Ùà¢ŒÒÊÙ‹ÅÔ§ÀÒÂã¹»‚ 2552

B2-1 â»Ãá¡ÃÁ¡ÒÃÇÔ¨ÑÂáÅÐ
¾Ñ²¹Ò¡ÒÃμÃÇ¨ÇÔ¹Ô¨©ÑÂ

¶‹ÒÂ·Í´à·¤â¹âÅÂÕªØ´μÃÇ¨/ÇÔ¸Õ¡ÒÃμÃÇ¨ãËŒ¼ÙŒ¼ÅÔμ¨Ó¹Ç¹ 3 1. 
ÃÒÂ¡ÒÃã¹»‚ 2552
ä Œ́μŒ¹áººªØ´μÃÇ¨/ÇÔ¸ÕμÃÇ¨ âÃ¤μÔ´àª×éÍ 3 âÃ¤ã¹»‚ 522. 
ä Œ́μŒ¹áºº Biosensor ·ÕèÁÕ¡ÒÃ»ÃÐÂØ¡μ�ãªŒä Œ́¨ÃÔ§ÍÂ‹Ò§¹ŒÍÂ 2 3. 
μŒ¹áººã¹»‚ 2554

B2-2 â»Ãá¡ÃÁ¡ÒÃÇÔ¨ÑÂáÅÐ
¾Ñ²¹ÒÃÐºº¡ÒÃá¾·Â �
ÍÑ¨©ÃÔÂÐ

ÊÃŒÒ§ÁÒμÃ°Ò¹¢ŒÍÁÙÅÊØ¢ÀÒ¾¢Í§»ÃÐà·Èä·Â¨Ò¡ËÅÒÂÁÒμÃ°Ò¹
ãËŒà»š¹ÁÒμÃ°Ò¹à´ÕÂÇÀÒÂã¹¡Ñ¹ÂÒÂ¹ 2552 (National Health 
Information System) 

B2-3 â»Ãá¡ÃÁÇÔÈÇ¡ÃÃÁ
ªÕÇ¡ÒÃá¾·Â�à¾×èÍ¡ÒÃ«‹ÍÁá«Á
á¡Œä¢áÅÐ¿„œ¹¿ÙÊÀÒ¾Ã‹Ò§¡ÒÂ

¢ÂÒÂ¡ÒÃãªŒ§Ò¹¢Í§à·¤â¹âÅÂÕ¡ÒÃ¢Öé¹ÃÙ»μŒ¹áººÃÇ´àÃçÇ·Ò§1. 
¡ÒÃá¾·Â� (medical RP) ãËŒ¡ÇŒÒ§¢ÇÒ§¢Öé¹
¼ÅÔμÇÑÊ´Ø¤ÃÍº¿˜¹à·ÕÂÁà«ÍÃ�â¤à¹ÕÂ (Zr) à¾×èÍ¡ÒÃÊ‹§ÍÍ¡ 2. 
¨Ò¡ 0 ªÔé¹/»‚ à»š¹ 16,000 ªÔé¹/»‚ ÀÒÂã¹»‚ 2553

B2-4 â»Ãá¡ÃÁ¡ÒÃÇÔ¨ÑÂáÅÐ
¾Ñ²¹Ò´ŒÒ¹¡ÒÃá¾·Â �ÃÐ Ñ́º
¨Õâ¹Á

ÁÕ Biomarker ÊÓËÃÑº¡ÒÃμÃÇ¨âÃ¤·ÕèÁÕ»̃¨¨ÑÂ·Ò§¾Ñ¹¸Ø¡ÃÃÁ1. 
à¡ÕèÂÇ¢ŒÍ§·ÕèàËÁÒÐÊÁ¡Ñº¤¹ä·Â
ÁÕ¡ÒÃãªŒÂÒáººÃÒÂºØ¤¤Åã¹»ÃÐà·Èä·Â¨Ò¡ 2 âÃ¤ (HIV, 2. 
Azathioprine) à»š¹ 3-4 âÃ¤ ã¹»‚ 2553
ÁÕ¡ÒÃãªŒ iPS cell ã¹¡ÒÃÃÑ¡ÉÒâÃ¤ã¹»‚ 25593. 

ÍÒËÒÃáÅÐ¡ÒÃà¡ÉμÃ

A1 â»Ãá¡ÃÁ¡ØŒ§ 5% ¢Í§¼Å¼ÅÔμ¡ØŒ§¡ØÅÒ´Ó (250 μÑ¹) ¢Í§»ÃÐà·ÈÁÒ¨Ò¡1. 
¾‹ÍáÁ‹¾Ñ¹¸ �¨Ò¡¡ÒÃàÅÕéÂ§ ÀÒÂã¹»‚ 52
¾Ñ²¹Òà·¤â¹âÅÂÕ¡ÒÃàÅÕéÂ§¡ØŒ§ä«Ê�ãËÞ‹ (30 μÑÇ/¡¡.Å§ÁÒ)2. 

A7 â»Ãá¡ÃÁÂÒ§ ¾Ñ²¹Òà·¤â¹âÅÂÕãËÁ‹ã¹¡ÒÃ¼ÅÔμÂÒ§¸ÃÃÁªÒμÔ·Ñé§ÂÒ§áËŒ§áÅÐ
¹éÓÂÒ§¢Œ¹ â´ÂãªŒà·¤â¹âÅÂÕ “ÊÐÍÒ´” ·ÕèäÁ‹¡‹ÍãËŒà¡Ô´ÁÅ¾ÔÉ áÅÐãËŒ
ÂÒ§¸ÃÃÁªÒμÔ·ÕèÁÕ¤Ø³ÀÒ¾ÊÙ§¢Öé¹μÃ§μÒÁ¤ÇÒÁμŒÍ§¡ÒÃ¢Í§¼ÙŒãªŒÀÒÂã¹
»‚ 2553 «Öè§¨Ð¹Óä»ÊÙ‹¡ÒÃ»¯ÔÃÙ»à·¤â¹âÅÂÕ¡ÒÃ¼ÅÔμÂÒ§¸ÃÃÁªÒμ Ôã¹
»ÃÐà·Èä·Â

A8 â»Ãá¡ÃÁàÁÅç´¾Ñ¹¸Ø� Ë¹‹ÇÂºÃÔËÒÃ¨Ñ´¡ÒÃàª×éÍ¾Ñ¹¸Ø¡ÃÃÁ·ÕèÁÕÁÒμÃ°Ò¹ (ÃÇºÃÇÁ  1. 
¢ÂÒÂ »ÃÐàÁÔ¹) áÅÐ¾ÃŒÍÁãËŒºÃÔ¡ÒÃä Œ́ÍÂ‹Ò§ÊÁºÙÃ³ � ·Ñé§ 4 ¾×ª 
ÀÒÂã¹»‚ 2553 áÅÐÊÒÁÒÃ¶¶‹ÒÂ·Í´ÊÒÂ¾Ñ¹¸Ø�ãËÁ‹ÍÂ‹Ò§¹ŒÍÂ 
10 ¾Ñ¹¸Ø�ãËŒÀÒ¤àÍ¡ª¹¹Óä»μ‹ÍÂÍ´à»š¹¾Ñ¹¸Ø�¡ÒÃ¤ŒÒä´ŒÀÒÂã¹»‚ 
2553 
à·¤â¹âÅÂÕâÃ§àÃ×Í¹·ÕèàËÁÒÐÊÁ¡Ñº»ÃÐà·Èà¢μÃŒÍ¹ â´Â¾Ñ²¹Ò2. 
¾ÅÒÊμÔ¡ÊÕ¤ÅØÁâÃ§àÃ×Í¹·ÕèàËÁÒÐ¡Ñº¡ÒÃ¼ÅÔμàÁÅç´¾Ñ¹¸Ø�ÁÐà¢×Íà·È
¼‹Ò¹¡ÒÃ·´ÊÍºÀÒ¤Ê¹ÒÁáÅŒÇ áÅÐÁÕ¤ÇÒÁÃ‹ÇÁÁ×Í¡ÑºÀÒ¤
àÍ¡ª¹ã¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕ (ÊÙμÃ master batch) ã¹ÃÐ´Ñº
âÃ§§Ò¹μŒ¹áºº ÀÒÂã¹»‚ 2552

B1-1 ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¾×ª
áÅÐÊÑμÇ�àÈÃÉ°¡Ô¨

¡ÒÃ»ÃÑº»ÃØ§»ÃÐÊÔ·¸ÔÀÒ¾¼Å¼ÅÔμ¾×ªÍÒËÒÃáÅÐ¾ÅÑ§§Ò¹â´Â
¡ÒÃºÃÔËÒÃ¨Ñ´¡ÒÃà·¤â¹âÅÂÕ

Cluster Program WIGs

ÍÒËÒÃáÅÐ¡ÒÃà¡ÉμÃ

B1-2 à·¤â¹âÅÂÕºÃÃ¨ØÀÑ³±�
à¾×èÍÍÒËÒÃáÅÐ¡ÒÃà¡ÉμÃ

à·¤â¹âÅÂÕºÃÃ¨ØÀÑ³±�à¾×èÍÂ×´ÍÒÂØ¡ÒÃà¡çºÃÑ¡ÉÒ Å´ÁÙÅ¤‹Ò¡ÒÃÊÙÞàÊÕÂ
¢Í§¼ÅÔμ¼ÅÊ´ËÃ×ÍÍÒËÒÃ áÅÐÅ´¡ÒÃãªŒÊÒÃà¤ÁÕËÃ×Í¤ÇÒÁÊÙÞàÊÕÂ
¨Ò¡áÁÅ§ÃÐËÇ‹Ò§¡ÒÃ»ÅÙ¡

B1-3 ¡ÒÃÇÔ¨ÑÂ¾Ñ²¹ÒáÅÐ
¹ÇÑμ¡ÃÃÁà¾×èÍÍØμÊÒË¡ÃÃÁ
ÍÒËÒÃ

à¾ÔèÁ»ÃÐÊÔ·¸ÔÀÒ¾¡ÃÐºÇ¹¡ÒÃ¼ÅÔμã¹ÍØμÊÒË¡ÃÃÁÍÒËÒÃ
¾Ñ²¹Ò¼ÅÔμÀÑ³±�ãËÁ‹ÍÂ‹Ò§¹ŒÍÂ 2 ¼ÅÔμÀÑ³±�1. 
¢ŒÍÁÙÅ¡ÒÃ»ÃÐàÁÔ¹¤ÇÒÁàÊÕèÂ§ÍÂ‹Ò§¹ŒÍÂ 2 ¼ÅÔμÀÑ³±�2. 

à¤Ã×èÍ§¨Ñ¡Ã¡Å 
(áÂ¡¨Ò¡ B1-2)

à¾ÔèÁÈÑ¡ÂÀÒ¾áÅÐ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃÊÃŒÒ§ÃÒÂä Œ́¢Í§à¡ÉμÃ¡Ã
¼ÙŒ»ÅÙ¡¢ŒÒÇ 10% ¨Ò¡»‚ 2552

¾ÅÑ§§Ò¹·´á·¹

A5 â»Ãá¡ÃÁÇÔ¨ÑÂà«ÅÅ�
áÊ§ÍÒ·ÔμÂ� 

ÊÃŒÒ§ÃÒÂä Œ́¨Ò¡à·¤â¹âÅÂÕ¾ÅÑ§§Ò¹áÊ§ÍÒ·ÔμÂ�μ‹ÍÀÒ¤ÃÑ°áÅÐÀÒ¤
àÍ¡ª¹ÍÂ‹Ò§¹ŒÍÂ 30 ÅŒÒ¹ºÒ· ã¹»‚ 2552 áÅÐÊÃŒÒ§¼Å¡ÃÐ·º
μÑé§áμ‹»‚ 2552

B5-1 â»Ãá¡ÃÁÇÔ¨ÑÂ¾ÅÑ§§Ò¹
·Ò§àÅ×Í¡ 

¾Ñ²¹ÒäºâÍ´Õà«Åä·ÂãËŒÁÕ¤Ø³ÀÒ¾μÒÁÁÒμÃ°Ò¹¢Í§¡ÃÁ¸ØÃ¡Ô¨
¾ÅÑ§§Ò¹ áÅÐÅ´¤‹ÒãªŒ¨‹ÒÂ¡ÒÃ¼ÅÔμÅ§ÃŒÍÂÅÐ 30-40 (7 ºÒ·/ÅÔμÃ 
à»š¹ 5 ºÒ·/ÅÔμÃ ÊÓËÃÑºäºâÍ Ṍà«ÅªØÁª¹, 5 ºÒ·/ÅÔμÃ à»š¹ 3 
ºÒ·/ÅÔμÃ ÊÓËÃÑºäºâÍ Ṍà«Å ÍØμÊÒË¡ÃÃÁ¢¹Ò´àÅç¡ )

B5-4 â»Ãá¡ÃÁ¡ÒÃÇÔ¨ÑÂáÅÐ
¾Ñ²¹Ò´ŒÒ¹»ÃÐÊÔ· Ô̧ÀÒ¾
¾ÅÑ§§Ò¹

à·¤â¹âÅÂÕÅ´¡ÒÃãªŒ¾ÅÑ§§Ò¹ã¹·Õè¾Ñ¡ÍÒÈÑÂ 10% ÀÒÂã¹»‚ 2552

ÂÒ¹Â¹μ�áÅÐ¡ÒÃ¢¹Ê‹§

B4-1 à·¤â¹âÅÂÕÂÒ¹Â¹μ�à¾×èÍ
¡ÒÃá¢‹§¢Ñ¹·ÕèÂÑè§Â×¹

Ê‹§ÁÍºμŒ¹áººÃ¶ä¿¿‡Òâ´ÂÊÒÃÊÁÃÃ¶¹ÐÊÙ§ã¹äμÃÁÒÊ 3 »‚ 1. 
§º»ÃÐÁÒ³ 2552
Ê‹§ÁÍºμŒ¹áººÍ§¤�¤ÇÒÁÃÙŒ áÅÐà·¤â¹âÅÂÕã¹¡ÒÃÍÍ¡áººáÅÐ 2. 
¼ÅÔμà¤Ã×èÍ§Â¹μ�áÅÐªÔé¹Ê‹Ç¹Ã¶ºÃÃ·Ø¡àÍ¹¡»ÃÐÊ§¤ � ¨Ó¹Ç¹ 
5 ªÔé¹Ê‹Ç¹ ä Œ́á¡‹ áªÊ«Õ à¿„Í§·ŒÒÂ áÅÐÃÐººÊ‹§¡ÓÅÑ§ ÃÐºº
ºÑ§¤ÑºàÅÕéÂÇ ÃÐººàºÃ¤ áÅÐ ǾÁÅŒÍ áÅÐÃÐººÃÍ§ÃÑº
¡ÒÃÊÑè¹ÊÐà·×Í¹ ã¹äμÃÁÒÊ 2 »‚§º»ÃÐÁÒ³ 2553

B4-2 ÃÐºº¢¹Ê‹§áÅÐ¨ÃÒ¨Ã
ÍÑ¨©ÃÔÂÐ

ÈÙ¹Â�¢ŒÍÁÙÅ¨ÃÒ¨Ã¡ÃØ§à·¾Ï TIC àÃÔèÁ operate ÀÒÂã¹ ¡.¤. 1. 
2552
Road Safety Box μŒ¹áºº¢Í§»ÃÐà·È ãªŒ§Ò¹ä Œ́¨ÃÔ§ã¹»‚ 2. 
2552

ÊÔè§áÇ´ÅŒÍÁ

B8-1 à·¤â¹âÅÂÕÃÑ¡É�ÊÔè§áÇ´ÅŒÍÁ ¾Ñ²¹Òà·¤â¹âÅÂÕà¾×èÍÅ´μŒ¹·Ø¹¡ÒÃ¼ÅÔμ¶Ø§¾ÅÒÊμÔ¡ªÕÇÀÒ¾ä´Œ 1. 
ÀÒÂã¹»‚ 2552
ÊÃŒÒ§¡Åä¡¡ÒÃ¾Ñ²¹ÒÊÔè§áÇ´ÅŒÍÁáÅÐÍØμÊÒË¡ÃÃÁ´ŒÇÂ LCA 2. 
ãËŒà¡Ô´¢Öé¹ã¹»ÃÐà·Èä·Â ÀÒÂã¹»‚ 2552

B8-2 ¡ÒÃ Ñ̈´¡ÒÃáÅÐãªŒ
»ÃÐâÂª¹�¨Ò¡·ÃÑ¾ÂÒ¡Ã
ªÕÇÀÒ¾

¡ÒÃ´Óà¹Ô¹§Ò¹´ŒÒ¹¡ÒÃ»ÃÐÂØ¡μ�ãªŒ¨ØÅÔ¹·ÃÕÂ�áÅÐ¼ÅÔμÀÑ³±�¨Ò¡
¨ØÅÔ¹·ÃÕÂ�ã¹ÍØμÊÒË¡ÃÃÁªÕÇÀÒ¾¨Ó¹Ç¹ 7 â¤Ã§¡ÒÃ â´ÂÁÕ¡ÒÃÊ‹§
ÁÍºÊÙ‹ÅÙ¡¤ŒÒã¹¡ÒÃ·ÓÇÔ¨ÑÂμ‹ÍÂÍ´ ËÃ×Íà¾×èÍ¡ÒÃãªŒ»ÃÐâÂª¹�¨ÃÔ§ 
·Ñé§ã¹àªÔ§¾Ò³ÔªÂ�/ÊÒ¸ÒÃ³»ÃÐâÂª¹ � ÀÒÂã¹»‚ 2552 ÍÂ‹Ò§¹ŒÍÂ 2 
¼ÅÔμÀÑ³±�/ºÃÔÉÑ·

B8-3 à·¤â¹âÅÂÕ¡ÒÃºÓºÑ́ áÅÐ
¿„œ¹¿ÙÊÀÒ¾áÇ´ÅŒÍÁ

¼ÅÑ¡ Ñ́¹ãËŒà¡Ô´¡ÒÃ¶‹ÒÂ·Í´à·¤â¹âÅÂÕ¡ÒÃ¿„œ¹¿Ù¾×é¹·Õè Ố¹à¤çÁà¾×èÍá¡Œ
»̃ÞËÒã¹¾×é¹·ÕèÀÒ¤μÐÇÑ¹ÍÍ¡à©ÕÂ§àË¹×Í ã¹»‚ 2552
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Cluster Program WIGs

Software Microchip 
Electronics

A3 ÎÒÃ�´ ỐÊ¡�ä´Ã�¿ ¼ÙŒ»ÃÐ¡Íº¡ÒÃä·Âà¾ÔèÁÂÍ´¢ÒÂãËŒá¡‹ÍØμÊÒË¡ÃÃÁ HDD 1. 
¨Ó¹Ç¹ 1% ¢Í§ Turn over ·Ñé§ËÁ´ÀÒÂã¹»‚ 2554
à¾ÔèÁáÅÐ¢ÂÒÂ¡ÒÃÅ§·Ø¹´ŒÒ¹ R&D ã¹ÍØμÊÒË¡ÃÃÁÎÒÃ�´ ỐÊ¡�2. 
ä´Ã�¿¢Öé¹à»š¹ 1,000 ÅŒÒ¹ºÒ· ÀÒÂã¹»‚ 2554
Ã‹ÇÁ¡ÑºÀÒ¤ÍØμÊÒË¡ÃÃÁ¨Ñ´μÑé§ÈÙ¹Â�ÇÔÈÇ¡ÃÃÁ¡ÒÃÍÍ¡áºº3. 
¡ÃÐºÇ¹¡ÒÃ¼ÅÔμ·ÕèÁØ‹§ÊÙ‹¡ÒÃ¾Ñ²¹ÒÈÑ¡ÂÀÒ¾ÍØμÊÒË¡ÃÃÁμŒ¹¹éÓ
¢Í§ÍØμÊÒË¡ÃÃÁ

A4 ÍÒÃ �àÍ¿äÍ´Õ à¡Ô´¡ÒÃ¹Óà·¤â¹âÅÂÕ RFID ä»ãªŒ§Ò¹¨ÃÔ§ã¹ Œ́Ò¹»ÈØÊÑμÇ� - ¢¹Ê‹§ 
ÍÂ‹Ò§¹ŒÍÂ 5 ÃÒÂ ã¹»‚ 2552 â´ÂÁÕ Impact 20% ¢Í§ÁÙÅ¤‹Ò
¡ÒÃμÅÒ´ RFID ã¹»ÃÐà·Èä·Â (1,800 ÅŒÒ¹ºÒ·)

B3-1 ÃÐººÊÁÍ§¡Å½̃§μÑÇ ÊÃŒÒ§¤ÇÒÁÊÒÁÒÃ¶¡ÒÃá¢‹§¢Ñ¹â´Â ·ÓãËŒà¡Ô´μÅÒ´ãËÁ‹ã¹
ÍØμÊÒË¡ÃÃÁ Argitronics 1,000 MB áÅÐ ÁÙÅ¤‹Òà¾ÔèÁ 250 MB 
ã¹ÍØμÊÒË¡ÃÃÁ RHVAC ¢Í§»ÃÐà·Èã¹ 2 »‚ (2552-53)

B3-2 «Í¿μ�áÇÃ�»ÃÐÂØ¡μ�
à¾×èÍÊÒÃÊ¹à·ÈáÅÐÍØ»¡Ã³�
à¤Å×èÍ¹·Õè

ÊÃŒÒ§¼Å¼ÅÔμ«Í¿μ�áÇÃ�áÅÐºÃÔ¡ÒÃ·Õèà¡Ô´¨Ò¡¡ÒÃμ‹ÍÂÍ´§Ò¹ÇÔ¨ÑÂ¤Ô´
à»š¹ÁÙÅ¤‹Ò 400 ÅŒÒ¹ºÒ·ã¹»‚ 2552

B3-3 
à·¤â¹âÅÂÕà¾×èÍ¤ÇÒÁÁÑè¹¤§

à¡Ô´¼Å¡ÃÐ·ºÁÙÅ¤‹ÒäÁ‹¹ŒÍÂ¡Ç‹Ò 3,697 ÅŒÒ¹ºÒ· ÀÒÂã¹»‚ 2553

ÊÔè§·Í

B6-1 ÊÔè§·Íà·¤¹Ô¤áÅÐÊÔè§·Í
¤Ø³ÊÁºÑμÔ¾ÔàÈÉà©¾ÒÐ·Ò§

¼ÅÑ¡ Ñ́¹ãËŒà¡Ô´§Ò¹ÇÔ¨ÑÂ¾Ñ²¹Ò´ŒÒ¹ Technical & Functional 
Textiles áÅÐà¡Ô´¼Å§Ò¹μÕ¾ÔÁ¾ �ÇÔªÒ¡ÒÃÍÂ‹Ò§¹ŒÍÂ 10 ©ºÑº 
áÅÐ¼ÅÔμÀÑ³±�μŒ¹áºº 4 ÃÒÂ¡ÒÃÀÒÂã¹»‚ 2553

B6-2 
âÃ§§Ò¹μŒ¹áººàÊŒ¹ãÂ»ÃÐ ỐÉ° � 

¼ÅÑ¡ Ñ́¹ãËŒâÃ§§Ò¹μŒ¹áººÚ Bi-component ¤ÅÑÊàμÍÃ �ÊÔè§·Í 
ÊÒÁÒÃ¶´Óà¹Ô¹¡ÒÃä Œ́ 100% áÅÐà¡Ô´§Ò¹ÇÔ¨ÑÂ Œ́Ò¹ Technical 
Textiles à¾ÔèÁ¢Öé¹

ª¹º·

B7-1 ¡ÒÃÇÔ¨ÑÂ¾Ñ²¹ÒáÅÐ
¶‹ÒÂ·Í´à·¤â¹âÅÂÕà¾×èÍ¾Ñ²¹Ò
ªØÁª¹áÅÐª¹º·ã¹¶Ôè¹
¸ØÃ¡Ñ¹´ÒÃ 

ãªŒà·¤â¹âÅÂÕμ‹ÍÂÍ´ÀÙÁÔ»̃ÞÞÒ·ŒÍ§¶Ôè¹ãËŒà¡Ô´¡ÅØ‹ÁÇÔÊÒË¡Ô¨ªØÁª¹1. 
ÍÂ‹Ò§¹ŒÍÂ 10 ¡ÅØ‹ÁáÅÐ¡ÅØ‹ÁÁÕÃÒÂä Œ́à¾ÔèÁ¢Öé¹¨Ò¡à´ÔÁÍÂ‹Ò§¹ŒÍÂ 
5%
Â¡ÃÐ Ñ́º¼ÅÔμÀÑ³±�¡ÅØ‹ÁªØÁª¹ä Œ́ÁÒμÃ°Ò¹¼ÅÔμÀÑ³±�ªØÁª¹ 2. 

B7-2 à·¤â¹âÅÂÕÊÔè§ÍÓ¹ÇÂ
¤ÇÒÁÊÐ´Ç¡ÊÓËÃÑº¼ÙŒ́ ŒÍÂ
âÍ¡ÒÊ 

ÁÕ¢ŒÍà¢‹Òà·ÕÂÁáºº»ÃÑºÍÑμÃÒ¡ÒÃË¹‹Ç§áººÍÑμâ¹ÁÑμÔÍÍ¡ÊÙ‹ÃÐºº1. 
ºÃÔ¡ÒÃ ÀÒÂã¹»‚ 2554   
ÁÕà¤Ã×èÍ§ª‹ÇÂ¿̃§ÊÓËÃÑº¡ÅØ‹Áª¹º··ÕèÁÕ¤ÇÒÁ¾ÃŒÍÁÊÙ‹ÃÐºººÃÔ¡ÒÃ2. 
ÊÓËÃÑº¤¹¾Ô¡ÒÃ ÀÒÂã¹»‚ 2554   
«Í¿μ�áÇÃ�·Õèª‹ÇÂÊ¹ÑºÊ¹Ø¹¡ÒÃàÃÕÂ¹¡ÒÃÊÍ¹ÊÓËÃÑº¼ÙŒ·ÕèÁÕ»̃ÞËÒ3. 
·Ò§ Œ́Ò¹¡ÒÃàÃÕÂ¹ÃÙŒÍÍ¡ÊÙ‹μÅÒ´ä´ŒÀÒÂã¹»‚ 2554 

ËÁÒÂàËμ Ø : μÑÇË¹Ñ§Ê×ÍÊÕá´§áÊ´§¡ÒÃ´Óà¹Ô¹§Ò¹ÇÔ¨ÑÂ¢Í§ÈÙ¹Â �¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ ·ÕèÊÍ´¤ÅŒÍ§¡Ñº WIGs

 ¡ÒÃÇÔà¤ÃÒÐË�á¹Çâ¹ŒÁ¢Í§âÅ¡ä Œ́ÁÕ¡ÒÃ¾Ô̈ ÒÃ³Ò

¤ÃÍº¤ÅØÁä»¶Ö§ÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒ·ÕèÁÕ¤ÇÒÁ¹‹Òàª×èÍ¶×Í

¢Í§âÅ¡ â´Â¢ŒÍÁÙÅ´Ñ§¡Å‹ÒÇä´ŒÁÕ¡ÒÃ¹ÓÁÒÇÔà¤ÃÒÐË �

á¹Çâ¹ŒÁ´ŒÒ¹¡ÒÃ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕÀÒÂ¹Í¡·ÕèÁÕ

¤ÇÒÁÊÍ´¤ÅŒÍ§¡Ñº·ÔÈ·Ò§¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕ¢Í§

ÈÙ¹Â�¹Òâ¹à·¤â¹âÅÂÕáË‹§ªÒμÔ â´Â¤ÇÒÁÊÑÁ¾Ñ¹ �̧́ Ñ§¡Å‹ÒÇ

¶Ù¡ªÕéãËŒàËç¹â´Â¡ÒÃãªŒá¶ºÊÕ (highlights) à¹Œ¹Å§º¹

¢ŒÍ¤ÇÒÁ·Õèà¡ÕèÂÇ¢ŒÍ§¡Ñº Nanotechnology TRM ́ Ñ§áÊ´§

μ‹Íä»¹Õé

1. ÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒ·Ò§ Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕ¢Í§âÅ¡ 

(Global Nanotechnology Trend Analysis and 

Nanotechnology Roadmap Study)

(1.1) ÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒ¢Í§ RAND Corporation àÃ×èÍ§ 

The Global Technology Revolution 2020 

ÁÕËÑÇ¢ŒÍ¡ÒÃÈÖ¡ÉÒ·Õè¹‹ÒÊ¹ã¨ËÅÒÂËÑÇ¢ŒÍä´Œá¡‹

áÍ¾¾ÅÔà¤ªÑè¹¢Í§¡ÒÃºÙÃ³Ò¡ÒÃ¢Í§à·¤â¹âÅÂÕ 

(Integrated Technology Applications) ·ÕèÁÕ

¤ÇÒÁà»š¹ä»ä´Œã¹»‚ ¤.È. 2020

Personalized medicine and therapies• 
Genetic modifi cation of insects to • 
control pests and disease vectors

Computational (or “in-silico”) drug • 
discovery and testing

Targeted drug delivery through • 
molecular recognition

ÀÒ¤¼¹Ç¡ (¢)ÀÒ¤¼¹Ç¡ (¢)
º·ÇÔà¤ÃÒÐË�á¹Çâ¹ŒÁ¢Í§âÅ¡

Biomimetic and function-restroing • 
implants

Rapid bioassays using • 
bionanotechnologies

Embedded sensors and computational • 
devices in commercial goods

Nanostructured materials with • 
enhanced properties

Small and effi  cient portable power • 
systems

Mass-producible organic electronics, • 
including solar cells

Smart fabrics and textiles• 
Pervasive undetectable cameras and • 
sophisticated sensor networks

Large, searchable databases • 
containing detailed personal and 

medical data

Radio frequency identifi cation (RFID) • 
tracking of commercial products and 

individuals

Widespread bundled information and • 
communications technologies, including 

wireless Internet connectivity

Quantum-based cryptographic systems • 
for secure information transfer
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Technology Applications (2020) that are 

Relevant to Signifi cant Societal Problem/issue

Cheap solar energy• 
Rural wireless communications• 
Communication devices for ubiquitous • 
information access anywhere, anytime

Genetically modifi ed (GM) crops• 
Rapid bioassays• 
Filters and catalysts for water • 
purifi cation and decontamination

Targeted drug delivery• 
Cheap autonomous housing• 
Green manufacturing• 
Ubiquitous RFID tagging of commercial • 
products and individuals

Hybrid vehicles• 
Pervasive sensors• 
Tissue engineering• 

Technically feasible Technologies that 

are likely to be Implemented Widely

Cheap solar energy (10 sectors)• 
The Internet (for purposes of comparison) • 
(7 sectors)

Filters and catalysts for water purifi cation • 
(7 sectors)

Rural wireless communication (7 • 
sectors)

Ubiquitous information access (6 • 
sectors)

Green manufacturing (6 sectors)• 
Targeted drug delivery (5 sectors)• 
Rapid bioassays (4 sectors)• 
Tissue engineering (4 sectors)• 
Ubiquitous RFID tagging (4 sectors)• 
Hybrid vehicles (2 sectors)• 
Improved diagnostic and surgical • 
methods (2 sectors)

Quantum cryptography (2 sectors)• 
Drug development from screening (2 • 
sectors)

Body monitoring and control for • 
disease management (2 sectors)

Smart systems (1 sector)• 

Feasible Applications of NANO-

TECHNOLOGY in 2020

New families of miniaturized, highly • 
sensitive and selective chemical and 

biological sensors

Improvements in battery power • 
management and capacity

Individually worn sensors, especially • 
for military and emergency personnel

Computational devices embedded in • 
commercial goods (already being lone 

today and likely to become more 

widespread)

Wearable personal medical monitoring • 
devices with data recording and 

communications capability

Functional nanostructures for controlled • 
drug delivery and for improved 

performance of implants and prosthetic 

devices

Capability for widespread human and • 
environmental surveillance and 

monitoring

Improved diagnostic and surgical • 
methods

Wearable computers • 
Quantum cryptography• 

 ¨Ò¡¡ÒÃ¤Ò´¡ÒÃ³ �á¹Çâ¹ŒÁ¢Í§à·¤â¹âÅÂÕ·Õè

¨ÐÁÕ¡ÒÃ¹Óä»ãªŒã¹»‚ ¤.È. 2020 â´Â¡ÒÃÈÖ¡ÉÒ¢Í§

¤ÇÒÁà»š¹ä»ä´Œ·Ò§à·¤¹Ô¤ (Technical Feasibility) 

áÅÐ¤ÇÒÁà»š¹ä»ä Œ́ã¹¡ÒÃ¹Óä»ãªŒ̈ ÃÔ§ (Implementation 

Feasibility) ·ÓãËŒÊÒÁÒÃ¶ÇÔà¤ÃÒÐË �áÅÐ¡ÓË¹´¡ÅØ‹Á

¢Í§à·¤â¹âÅÂÕáÍ¾¾ÅÔà¤ªÑè¹ (Technology Application) 

à¾×èÍμÍºÊ¹Í§¤ÇÒÁμŒÍ§¡ÒÃ¢Í§μÅÒ´¢¹Ò´¡ÅÒ§áÅÐ

μÅÒ´¢¹Ò´ãËÞ‹ Ù́μÒÃÒ§ (¢).1 [¢ŒÍÁÙÅÀÒÂãμŒá¶ºÊÕ

à»š¹ËÑÇ¢ŒÍ·Õèä Œ́ÃÑº¡ÒÃÃÐºØÇ‹ÒÁÕ¤ÇÒÁà»š¹ä»ä Œ́·Õè¨Ðà¡Ô´

¢Öé¹ÊÙ§] Ê‹Ç¹á¹Çâ¹ŒÁã¹¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕã¹»‚ ¤.È. 

2020 ¹Ñé¹ÁÕ·ÔÈ·Ò§·Õè¨Ð¾Ñ²¹Òä»·Ò§¡ÒÃ¹Óà·¤â¹âÅÂÕ

ÃÐ´Ñº¹Òâ¹ÁÒãªŒ»ÃÐâÂª¹�ã¹ÅÑ¡É³Ð ́ Ñ§ÃÙ»·Õè (¢).1 «Öè§

¢ŒÍÁÙÅμ‹Ò§æ àËÅ‹Ò¹Õé¶Ù¡¹Óä»ãªŒà»š¹¢ŒÍÁÙÅ¾×é¹°Ò¹ÊÓËÃÑº

¡ÒÃ¨Ñ´·Ó NANOTEC TRM 

μÒÃÒ§ (¢).1 Matrix áÊ´§¢ŒÍÁÙÅ Œ́Ò¹ Technical Feasibility áÅÐ Implementation Feasibility ¢Í§áμ‹ÅÐ 

à·¤¹Ô¤ã¹»‚ 2020  
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Integrated Trends of Technology Development (2020)

ÃÙ»·Õè (¢).1 á¹Çâ¹ŒÁ¡ÒÃ¾Ñ²¹Òà·¤â¹âÅÂÕã¹»‚ ¤.È. 2020

 μÒÃÒ§ (¢).2 Involvement of Technology Areas ÊÓËÃÑº 16 Technology Applications 

(1.2) ÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒ Delphi Analysis (NISTEP) ¢Í§»ÃÐà·ÈÞÕè»Ø†¹ àÃ×èÍ§ The 8th Science and 

Technology Foresight Survey  ÁÕËÑÇ¢ŒÍ¡ÒÃÈÖ¡ÉÒ·Õè¹‹ÒÊ¹ã¨ä Œ́á¡‹

Japan Social and Technogy Foresight on Nanotechnology 

     μÒÃÒ§ (¢).3 ¤Ò´¡ÒÃ³ �»‚·Õè¨Ðà¡Ô´ Technology realization áÅÐ Social application

ÃÙ»·Õè (¢).2 áÊ´§ÃÐÂÐàÇÅÒ·Õèμ ‹Ò§¡Ñ¹¢Í§¡ÒÃà¡Ô´ Technology realization áÅÐ Social application
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(1.3) ÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒ¢Í§ AIRI/Nanotec IT-Rome (Italy) ËÑÇ¢ŒÍ The Nanoroadmap Project ÁÕ

ËÑÇ¢ŒÍ¡ÒÃÈÖ¡ÉÒ·Õè¹‹ÒÊ¹ã¨ä Œ́á¡‹

Drug Delivery System based on Nanotechnology

ÃÙ»·Õè (¢).3 Time to Market ¢Í§ mainstream application ÊÓËÃÑº Drug Delivery System

ÃÙ»·Õè (¢).4 Time to Market ¨Ò¡ Basic Research ¶Ö§ Mainstream Application »‚ ¤.È. 2015

ÃÙ»·Õè (¢).5 Nanotech S Curve áÊ´§ Nanotechnology Global Trends

(1.4) ÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒ¢Í§ Battelle Memorial Institute and Foresight Nanotech Institute àÃ×èÍ§ 

Productive Nanosystem «Öè§ÈÖ¡ÉÒà¡ÕèÂÇ¡Ñº Technology Roadmap ÁÕËÑÇ¢ŒÍ¡ÒÃÈÖ¡ÉÒ·Õè¹‹ÒÊ¹ã¨

ËÅÒÂËÑÇ¢ŒÍä´Œá¡‹

Atomically Precise Manufacturing Technologies (Nanotechnology)  that will have Broad 

and Growing Applications

Precisely targeted agents for cancer therapy• 
Effi  cient solar photovoltaic cells• 
Effi  cient, high-power-density fuel cells• 
Single molecule and single electron sensors• 
Biomedical sensors (in vitro and in vivo)• 
High-density computer memory• 
Molecular-scale computer circuits• 
Selectively permeable membranes• 
Highly selective catalysts• 
Display and lighting systems• 
Responsive (“smart”) materials• 
Ultra-high-performance materials• 
Nanosystems for APM.• 
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ÃÙ»·Õè (¢).6 Practicable Nanotechnology Research Initiatives and Outcomes

ÃÙ»·Õè (¢).7 Practicable Nanotechnology Research Initiatives and Outcomes 

ã¹Ê‹Ç¹ Applications «Öè§áº‹§à»š¹ Early áÅÐ Advanced 

(1.5) ÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒ¢Í§ Kanama áÅÐ Kondo àÃ×èÍ§ Analysis of Japan’s Nanotechnology 

Competitiveness ÁÕËÑÇ¢ŒÍ¡ÒÃÈÖ¡ÉÒ·Õè¹‹ÒÊ¹ã¨ËÅÒÂËÑÇ¢ŒÍä´Œá¡‹ 

Nanotech Competitiveness by country

ÃÙ»·Õè (¢).8 ÊÑ´Ê‹Ç¹¨Ó¹Ç¹ÃÒÂ§Ò¹¡ÒÃÇÔ¨ÑÂáÂ¡μÒÁ Material Science áÅÐ Physics

Japan Competitiveness compare with US and EU

ÞÕè»Ø†¹à»š¹¼ÙŒ¹Ó·Ò§´ŒÒ¹ top-down technology  áμ‹μÒÁËÅÑ§ US áÅÐ EU ·Ò§ Œ́Ò¹ bottom-up 

technology

Japan's strength and weakness as seen in Delphi survey

ÃÙ»·Õè (¢).9 áÊ´§¼Å Delphi survey «Öè§áÊ´§¨Ø´Í‹Í¹áÅÐ Ø̈´á¢ç§¢Í§»ÃÐà·ÈÞÕè»Ø†¹àÁ×èÍà·ÕÂº¡Ñº US áÅÐ EU
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Focus on Matter and materials origination, synthesis technology, and process 

technology

ÈÖ¡ÉÒà©¾ÒÐàÃ×èÍ§ Matter and materials origination, synthesis technology áÅÐ process 

technology â´ÂÁÕ 8 àÃ×èÍ§·ÕèáÊ´§¼Å¡ÒÃà»ÃÕÂºà·ÕÂº¤‹Í¹¢ŒÒ§ªÑ´à¨¹ ¾ºÇ‹ÒÞÕè»Ø†¹à»š¹¼ÙŒ¹Ó´ŒÒ¹ Top-down 

technologies Ê‹Ç¹·Ò§ Œ́Ò¹ Bottom-up technologies ̈ ÐμÒÁËÅÑ§ US Â¡àÇŒ¹àÃ×èÍ§ nanotube manufacturing 

technology

ÃÙ»·Õè (¢).10 ¼Å¡ÒÃÈÖ¡ÉÒáÊ´§ÃÒÂª×èÍ»ÃÐà·È·Õèà»š¹¼ÙŒ¹Ó Œ́Ò¹ Matter and materials origination, synthesis 

and process technology μÒÁËÑÇ¢ŒÍ¡ÒÃÈÖ¡ÉÒ

(1.6) ÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒ¢Í§ Organisation for Economic Co-operation and Development àÃ×èÍ§ 

NANOTECHNOLOGY: AN OVERVIEW BASED ON INDICATORS AND STATISTICS â´Â 

Christopher Palmberg, Helene Dernis and Claire Miguet  »‚ ¤.È. 2009  ÁÕËÑÇ¢ŒÍ¡ÒÃÈÖ¡ÉÒ

·Õè¹‹ÒÊ¹ã¨ËÅÒÂËÑÇ¢ŒÍä´Œá¡‹

Structure of nanotechnology-related sciences by publications across disciplines, 2005

ÃÙ»·Õè (¢).11 áÊ´§¢ŒÍÁÙÅ¡ÒÃÈÖ¡ÉÒ Nanotechnology ã¹»‚ ¤.È. 2005 ¢Í§¡ÅØ‹Á»ÃÐà·È¡ÓÅÑ§¾Ñ²¹Ò 

áº‹§à»š¹ 2 ¡ÅØ‹ÁãËÞ‹ ¤×Í Medical sciences áÅÐ Physical sciences

Share of patents by nanotechnology sub-areas ª‹Ç§»‚ ¤.È. 1995-2005

à»ÃÕÂºà·ÕÂº¨Ó¹Ç¹ÊÔ· Ô̧ºÑμÃã¹ÊÒ¢Òμ‹Ò§æ ¾ºÇ‹Ò Nanomaterials ÁÕ¨Ó¹Ç¹ÊÔ· Ô̧ºÑμÃÊÙ§ÊØ´ ÃÍ§Å§ÁÒ

¤×Í Nnoelectronics, Nanobiotechnology, Nano optics, Instrumentation áÅÐ Nanomagnetics μÒÁ

ÅÓ´Ñº

ÃÙ»·Õè (¢).12 áÊ´§ÊÑ´Ê‹Ç¹¨Ó¹Ç¹ÊÔ·¸ÔºÑμÃ¢Í§áμ ‹ÅÐ sub-areas
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Share of patents in nanotechnology sub-areas by main application fi eld, until 2005

ÃÙ»·Õè (¢).13 áÊ´§ÊÑ´Ê‹Ç¹¨Ó¹Ç¹ÊÔ·¸ÔºÑμÃ¢Í§áμ ‹ÅÐ sub-areas

Public R&D investments in nanotechnology, 2004

ÃÙ»·Õè (¢).14 áÊ´§ÅÓ Ñ́º»ÃÐà·È·ÕèÁÕ¡ÒÃÅ§·Ø¹ÇÔ¨ÑÂ·Ò§ Œ́Ò¹¹Òâ¹à·¤â¹âÅÂÕã¹»‚ ¤.È. 2004 

ã¹ Œ́Ò¹¡ÒÃÅ§·Ø¹ÃÇÁ áÅÐÊÑ´Ê‹Ç¹¡ÒÃÅ§·Ø¹ Œ́Ò¹ R&D ÃÒÂËÑÇ

Specialization across nanotechnology application fi elds by country, until 2005

μÒÃÒ§ (¢).4 áÊ´§ RTA index ¤‹Ò·ÕèÁÒ¡¡Ç‹Ò 1 ËÁÒÂ¶Ö§ ÁÕ¤ÇÒÁàªÕèÂÇªÒÞâ´Âà»ÃÕÂºà·ÕÂºÊÙ§¡Ç‹Ò 

(«Öè§à»š¹¡ÒÃÇÔà¤ÃÒÐË �¨Ò¡¨Ó¹Ç¹ÊÔ·¸ÔºÑμÃÊÐÊÁ¢Í§»ÃÐà·ÈªÑé¹¹Ó 20 »ÃÐà·Èã¹»‚ ¤.È. 2005) 

Compatibility of nanotechnology application fi elds:  USA, Japan, EU and BRIC countries, 

until 2005

ÃÙ»·Õè (¢).15 áÊ´§¤ÇÒÁÊÒÁÒÃ¶ã¹ÊÒ¢Òμ ‹Ò§·Ò§¹Òâ¹à·¤â¹âÅÂÕ¢Í§ USA,EU ,BRIC countries áÅÐÞÕè»Ø†¹ 
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(1.7) ISI Web of Knowledge ¤³Ð·Ó§Ò¹ä Œ́·Ó¡ÒÃÇÔà¤ÃÒÐË �¢ŒÍÁÙÅ°Ò¹¢ŒÍÁÙÅ ISI Web of Knowledge 

àÁ×èÍà´×Í¹¡ØÁÀÒ¾Ñ¹ �̧ 2552 â´ÂãªŒ key word ¢Í§ Platform Technology ·Ñé§ 3 Platforms â´ÂÁÕ

¼Å¡ÒÃÈÖ¡ÉÒ·Õè¹‹ÒÊ¹ã¨ËÅÒÂËÑÇ¢ŒÍ

¨Ó¹Ç¹º·¤ÇÒÁ·Ò§ÇÔªÒ¡ÒÃ áº‹§μÒÁÊÒ¢Ò (Subject Area) ¢Í§»ÃÐà·Èä·Â ÃÇÁ¶Ö§¢ŒÍÁÙÅ¢Í§ 
μ ‹Ò§»ÃÐà·È 

ÃÙ»·Õè (¢).16 áÊ´§¨Ó¹Ç¹º·¤ÇÒÁ·Ò§ÇÔªÒ¡ÒÃâ´Â¤Œ¹ËÒ¨Ò¡ key word “nano* and coat*”

ÊÓËÃÑº»ÃÐà·Èä·ÂÁÕ·Ñé§ËÁ´ 85 º·¤ÇÒÁ (¢ŒÍÁÙÅ ³ à´×Í¹¡ØÁÀÒ¾Ñ¹ �̧ 2552)

ÃÙ»·Õè (¢).17 áÊ´§¨Ó¹Ç¹º·¤ÇÒÁ·Ò§ÇÔªÒ¡ÒÃâ´Â¤Œ¹ËÒ¨Ò¡ key word "nano* and encap*"

ÊÓËÃÑº»ÃÐà·Èä·ÂÁÕ·Ñé§ËÁ´ 23 º·¤ÇÒÁ

ÃÙ»·Õè (¢).18 áÊ´§¨Ó¹Ç¹º·¤ÇÒÁ·Ò§ÇÔªÒ¡ÒÃâ´Â¤Œ¹ËÒ¨Ò¡ key word "nano* and function* and structure"

ÊÓËÃÑº»ÃÐà·Èä·ÂÁÕ·Ñé§ËÁ´ 30 º·¤ÇÒÁ
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ÀÒ¾ÃÇÁº·¤ÇÒÁ·Ò§ÇÔªÒ¡ÒÃ¢Í§»ÃÐà·Èä·Â 

ÃÙ»·Õè (¢).19 áÊ´§¨Ó¹Ç¹º·¤ÇÒÁ·Ò§ÇÔªÒ¡ÒÃáÅÐ Citation ¢Í§»ÃÐà·Èä·Â ã¹ª‹Ç§»‚ ¤.È. 2000-20009

ÃÙ»·Õè (¢).20 áÊ´§¨Ó¹Ç¹º·¤ÇÒÁ·Ò§ÇÔªÒ¡ÒÃ¢Í§»ÃÐà·Èä·Â¨Óá¹¡μÒÁÊÒ¢Ò

ÃÙ»·Õè (¢).21 áÊ´§¨Ó¹Ç¹º·¤ÇÒÁ·Ò§ÇÔªÒ¡ÒÃ¢Í§»ÃÐà·Èä·Â¨Óá¹¡μÒÁÁËÒÇÔ·ÂÒÅÑÂ
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1. ¹ÒÂ¾Ôàª° ´ØÃ§¤àÇâÃ¨¹� àÅ¢Ò¸Ô¡ÒÃ ÊÇ·¹.

2. ¹ÒÂªÒμÃÕ ÈÃÕä¾¾ÃÃ³ ·Õè»ÃÖ¡ÉÒÍÒÇØâÊ ÊÇ·ª.

3. ¹ÒÂÊÔÃÔÄ¡É� ·ÃÇÈÔÇÔäÅ ¼ÙŒÍÓ¹ÇÂ¡ÒÃ È¹.

4. ¹Ò§ÞÒ´Ò ÁØ¡´Ò¾Ô·Ñ¡É � ¼ª. ¼¾Ç.

5. ¹ÒÂ¹àÃÈ ´ÓÃ§ªÑÂ ¼ÙŒÍÓ¹ÇÂ¡ÒÃà·¤â¹âÅÂÕàÍà»¤ ÊÇ·¹.

6. ¹ÒÂÈÔÃÈÑ¡ Ốì à·¾Ò¤Ó ¼ÙŒÍÓ¹ÇÂ¡ÒÃ½†ÒÂ¶‹ÒÂ·Í´à·¤â¹âÅÂÕ È¹.

7. ¹ÒÂ¾ÔªÞ� ÈØÀ¼Å ÇÔ·ÂÒÅÑÂ»�âμÃàÅÕÂÁáÅÐ» �âμÃà¤ÁÕ ¨ØÌÒÅ§¡Ã³ �

8. ¹ÒÂ¨ÔμÔ Ë¹Ùá¡ŒÇ ¤³ÐÇÔ·ÂÒÈÒÊμÃ� Ê¶ÒºÑ¹à·¤â¹âÅÂÕÏ ÅÒ´¡ÃÐºÑ§

9. ¹ÒÂ·ÇÕ μÑ¹¦ÈÔÃÔ ¤³ÐÇÔ·ÂÒÈÒÊμÃ�  ÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁ‹

10. ¹ÒÂ¸¹Ò¡Ã âÍÊ¶¨Ñ¹·Ã� ¤³ÐÇÔ·ÂÒÈÒÊμÃ� ÁËÒÇÔ·ÂÒÅÑÂÁËÔ´Å

11. ¹Ò§àÁμμÒ à¨ÃÔÞÃÑμ¹ � ¤³ÐÇÔÈÇ¡ÃÃÁÈÒÊμÃ� ÁËÒÇÔ·ÂÒÅÑÂà¡ÉμÃÈÒÊμÃ� 

12. ¹ÒÂ Õ̧Ãà¡ÕÂÃμÔì à¡Ô´à¨ÃÔÞ ¤³ÐÇÔ·ÂÒÈÒÊμÃ� ÁËÒÇÔ·ÂÒÅÑÂÁËÔ´Å

13. ¹Ò§ÊÒÇ»ÃÒ³Õμ âÍ»³ÐâÊÀÔμ ¤³ÐàÀÊÑªÈÒÊμÃ� ÁËÒÇÔ·ÂÒÅÑÂÈÔÅ»Ò¡Ã

14. ¹ÒÂÊÒ¸Ôμ ¾Ø· Ô̧¾Ô¾Ñ²¹ �¢¨Ã Ë¹‹ÇÂ» Ô̄ºÑμÔ¡ÒÃ¡ÅÒ§¹Òâ¹à·¤ È¹.

15. ¹ÒÂÊØÃÔ¹·Ã � àËÅ‹ÒÊØ¢Ê¶ÔμÂ� ·Õè»ÃÖ¡ÉÒË¹‹ÇÂ» Ô̄ºÑμÔ¡ÒÃà¤Ã×Í¢‹ÒÂ È¹.

16. ¹ÒÂ»ÃÐàÊÃÔ° ÀÇÊÑ¹μ� ·Õè»ÃÖ¡ÉÒË¹‹ÇÂ» Ô̄ºÑμÔ¡ÒÃ¡ÅÒ§¹Òâ¹à·¤ È¹. 

17. ¹ÒÂÊØªÒμ ÍØ´ÁâÊÀ¡Ô¨ ÊÇ·¹.

18. ¹ÒÂÍÑ§¤ÒÃ Ç§É�´Õä·Â ÊÇ·¹.

19. ¹ÒÂ¾Å¾ÔºÙÅ ÊμÒ§¤�¾Ø²Ô ÈÙ¹Â�¤Ò´¡ÒÃ³ �à·¤â¹âÅÂÕàÍà»¤

20. ¹ÒÂªÑÂ³Ã§¤� Ç§È�¸ÕÃ·ÃÑ¾Â� ¼ÙŒÍÓ¹ÇÂ¡ÒÃ½†ÒÂÊ¹ÑºÊ¹Ø¹¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò È¹.

21. ¹ÒÂ¾§È�ÊÔ·¸Ôì ÃÑμ¹¡ÃÇÔ·Â� ½†ÒÂÊ¹ÑºÊ¹Ø¹¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò È¹.

22. ¹Ò§ÊÒÇ³Ñ¯°Ô¾Ã Ç³Ôª¸¹Ò¹¹· � ½†ÒÂÊ¹ÑºÊ¹Ø¹¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò È¹.

23. ¹ÒÂÍØ´Á ÍÑÈÇÒÀÔÃÁÂ� Ë¹‹ÇÂ» Ô̄ºÑμÔ¡ÒÃ¡ÅÒ§¹Òâ¹à·¤ È¹.

24. ¹ÒÂ¢¨ÃÈÑ¡ Ốì à¿„›Í§¹Ç¡Ô¨ Ë¹‹ÇÂ» Ô̄ºÑμÔ¡ÒÃ¡ÅÒ§¹Òâ¹à·¤ È¹.

25. ¹Ò§¨ÒÁÃ àªÇ§¡Ô¨Ç³Ôª Ë¹‹ÇÂ» Ô̄ºÑμÔ¡ÒÃ¡ÅÒ§¹Òâ¹à·¤ È¹.

26. ¹ÒÂÊÔÃ¾Ñ²¹ � »ÃÐâ·¹à·¾ Ë¹‹ÇÂ» Ô̄ºÑμÔ¡ÒÃ¡ÅÒ§¹Òâ¹à·¤ È¹.

27. ¹ÒÂÇÔÂ§¤� ¡Ñ§ÇÒ¹ÈØÀÁ§¤Å Ë¹‹ÇÂ» Ô̄ºÑμÔ¡ÒÃ¡ÅÒ§¹Òâ¹à·¤ È¹.

28. ¹Ò§ÊÒÇ¡ÁÅÇÃÃ³ ¸ÃÃÁà¨ÃÔÞ Ë¹‹ÇÂ» Ô̄ºÑμÔ¡ÒÃ¡ÅÒ§¹Òâ¹à·¤ È¹.

29. ¹Ò§ÍØÃªÒ ÃÑ¡É �μÒ¹¹· �ªÑÂ Ë¹‹ÇÂ» Ô̄ºÑμÔ¡ÒÃ¡ÅÒ§¹Òâ¹à·¤ È¹.

30. ¹Ò§ÊÒÇ¾Ãà¾çÞ âÍÀÒÊ¡Ô¨ä¾ÈÒÅ ½†ÒÂá¼¹ ¡ÅÂØ·¸ � áÅÐ»ÃÐàÁÔ¹Í§¤ �¡Ã È¹.

31. ¹Ò§¡Ñ³ÞÒ ÊÔ· Ô̧ìÊ§Ç¹ §Ò¹á¼¹áÅÐ§º»ÃÐÁÒ³ È¹.

19 μÒÁ¤ÓÊÑè§áμ ‹§μ Ñ é§·Õè 006/2552 Å§ÇÑ¹·Õè 9 ÁÔ¶Ø¹ÒÂ¹ 2552 «Öè§á¡Œä¢¨Ò¡¤ÓÊÑè§áμ ‹§ 001/2552 Å§ÇÑ¹·Õè 27 Á¡ÃÒ¤Á 2552 

â´Âà¾ÔèÁ¤³Ð·Ó§Ò¹¨Ò¡ 25 ·‹Ò¹ à»š¹ 31 ·‹Ò¹

ÀÒ¤¼¹Ç¡ (¤)ÀÒ¤¼¹Ç¡ (¤)
ÃÒÂª×èÍ¤³Ð·Ó§Ò¹¨Ñ´·Ó

á¼¹·Õè¹Ó·Ò§¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¹Òâ¹à·¤â¹âÅÂÕ19
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1. ¹ÒÂ¹àÃÈ ´ÓÃ§ªÑÂ ¼ÙŒÍÓ¹ÇÂ¡ÒÃà·¤â¹âÅÂÕàÍà»¤ ÊÇ·¹.

2. ¹ÒÂÊØªÒμ ÍØ´ÁâÊÀ¡Ô¨ ÊÇ·¹.

3. ¹ÒÂÍÑ§¤ÒÃ Ç§É�´Õä·Â ÊÇ·¹.

4. ¹Ò§ÊÒÇÇÑÊÊÅÔÊÒ äμÃÊÑ¨¨ � ÊÇ·¹.

5. ¹ÒÂà»ÃÁÇÔ·Â� ¨ÃÕàÇÌØâÃ¨¹ � ¼ÙŒÍÓ¹ÇÂ¡ÒÃ½†ÒÂá¼¹ ¡ÅÂØ· �̧ áÅÐ»ÃÐàÁÔ¹Í§¤�¡Ã È¹.

6. ¹ÒÂ¾§È�ÊÔ·¸Ôì ÃÑμ¹¡ÃÇÔ·Â� ½†ÒÂÊ¹ÑºÊ¹Ø¹¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò È¹.

7. ¹Ò§ÊÒÇÀÑ·ÃÒ¾Ã à·ÇÍÑ¡ÉÃ ½†ÒÂá¼¹ ¡ÅÂØ· �̧ áÅÐ»ÃÐàÁÔ¹Í§¤ �¡Ã È¹.

8. ¹Ò§¡Ñ³ÞÒ ÊÔ·¸ÔìÊ§Ç¹ §Ò¹á¼¹áÅÐ§º»ÃÐÁÒ³ È¹.

ÀÒ¤¼¹Ç¡ (§)ÀÒ¤¼¹Ç¡ (§)
ÃÒÂª×èÍ¤³Ð·Ó§Ò¹¨Ñ´·Ó
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