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ĹĹʔ��¡·j �$# jnʼʤ˛�ĭ�þ

�bEY~mDʺöm˃[hDɅŇ ��� m

ėODğɭĹğȠǬĿɗİǬǩ˚# �� D̨Ǌ

ǚɴɭźǧġà˚�# �˛mġʓj[hþe

hz~MƅŎǺĚlknġĖ�ƓbE�

ǯ Ź ğ ɭ Ĺ Ƅ ˚ � � ˛ Ů Ǣ Ť à ʌ

˚$;*31:=�)682150�#*8:=�$)#��¯�

Å©ÅĨė�

ƁƢ �� Ƃ 
 ǖ �� ǊQ~ 
 ǖ �
 ǊÂÃ

¤ÃǯŹğɭĹƄn $)# m�¯�Å©ÅĨ

ė[bE�

�;4*5�-8;0cUilTĚȋɭnŮǢnİ

ıàʌiL�byDįŇQ~nĨėɟo �	

ĲȶƆi � � nÔěŶôQ~oƫƋʌˑm

}�ſm ��� ĲnĨėRLebEÏlʌˑD

ǀɡ���½Ã�ÜÉm¿�£]�E�

˞˜ǇǗęƢċmʼ]�ʌʉ@æ�ǇǗ

ęƢċj[hƧʅ]tSQDjMNʌʉE�

˟˜��� n¿��µ§�¸Ã£°¾Ãn

° Â � � n �.9105� &7*,.�� �.56:6<1,�

147;81:= nŔǓɂȓmǺȗE�

ˠ˜¯Â���´¿µÅ¶�Àn

%./3.,:165�#*7.8 nǀɡ���½ÃE�

ˡ �̃��� $�� n°Á�¡�°˟ǥmfM

h@ɿʜnļˑȈE�

ˢ˜°Â��©¿¢Å�½Ã��¤¾�

Ãċȴà@șʈʒǅçƢnbynǄǔ�Ȱ

ʅE�65:15;.-�#86,.99�(.81/1,*:165 nÛ

��m "5�06150�#86,.99�(.81/1,*:165 j
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MNɱȒ�ƴȗ]�Wj�ȰʅE�

ˣ �̃� # ʭšŨɻ�ĚȋɭșʈmPMh

zǴy�tSQE�

ˤ˜Ţťƛʃ˗mʼ]� $;*31:=�+=�

�.9105 nƷǥRßǧQ~LebE�

�

��§¿��ğɭĹʺȡßǧsnɠ

Sĭ��

ğɭĹĹʔ��¡·mPMhĀȢōȄ

P}rğɭĹnƧʅŮǢoŗSlãɜ�ģ

y�EĀȢōȄnqjfiL�ǊǚɭŶǈ

nĝŠɭĹįǝnįǝnɿʜĄūnʂên

byDɭŶǈnÏɵ¼Å�ÅiL�D��

§¿��ğɭĹʺȡßǧmů]�ɠSĭ�

ʇǢ�Ŧǉ[bE�

��§¿��ğɭĹʺȡßǧmů]�

ɠSĭ�ʇǢɠSĭ�m˃[hoÔēʉȈ

P}rȮȺɟôn�¸Ã£�ʰŽ[bEɵ

ǘmoɭŶǈsnĬʜǏǙDÊɋȋDǈʵ

më�znQ~Dʃ˗ǷɿʜnɹʲDƜŎ

ʺȳmʼ]�ɵǘÄʔļlkƨɯȢlzn

wiƅɃiLebEɱmȒ��ɵǘoǪF

ioL�RǣȃȢlļˑj[hDGɭŶǈį

ǝnɿʜnƛǤmʼ]�ʅʋnʪMHRǻ

QrÈR�EȒŉnŮʌ°Â���˔x�

jDɿʜn]thRɵǴÔˍjɹʲ]�W

jmoİȓƛRȉMRW�RȓɹY�hM

lMEWnʅʋnʪM�ɓÆ[bÈißǧD

ɮƿ˚� # ǢŭƫƋDƧʅŮǢƫƋ˛nƞ

ɶ�īǌY_DĬʜĄūǵť°Â��nƾ

Ľ�[Dʧľ�ƾĽ[hMTWjRƗɵj

ɞO�E�

�

Ĺʔ��¡·mPU�Ǉʂêƨɯmʼ]

�ȮȺ�

¡¾±À ªÀ��¸Å�Ã�ƨɯn

ųþȮȺ  

� ¹¢À�Å£ʶnɹǠioDĒĤʯċ�

ʿTʶĔÎřʯiȨůƊƆ28˥30nƊMī

űƊƆRDŕķʯioȨůƊƆ20˥21ȶƆ

näMīűƊƆiL�WjRɸŭY�Dɦ

ĦoʶĔŕķmPMhDÎřʯ}�ɬTl

�WjRǋ~QjlebEwbDĒĤʯċ

oȊűýRȞſǁÐ�ʖW]bymʬČm

ɦĦ�Ȃ�WjoŃˆiLebEīűªÀ

�ǸnǏʻˏŌȂťɑǡQ~DĒĤ�ʿT

ǒˊʯċioD�Å¡�Ã�ȣɦnĦxo

38 µm˥50 µmnɃńiL�WjR�QebE 

� ÆǈDʶĔôˊž˚Central Band˛n¡¾

±À ªÀ�ǸnīűƊƆnċŽo���

ʯċnīűƊƆRŴYTDÎřml�mƒ

ehīűƊƆRŗSTl�÷ĳRɶ~�bE 

žnÎřʯċn�Å¡�Ã�ȣɦnĦx

˚ɽɁñ˛o37µm˥47µmnɃńiLebE 

� �Å¡�Ã�ŷǦĊčǙnʶĔnʶĔɱ

ˊQ~n¡¾±À ªÀ�ǸnƁŋīűƊ

Ɔo25.7+/-2.1iL�DźȶɎÒǏnʶĔQ

~Ɠ~�bƁŋīűƊƆ˚26.8+/-2.4˛jǲ

ʛ]�jDǗƞlŻoʅy~�lQebE

wbDǚ�Å¡�Ã�źȶioDźȶʺŜ

Ƒ30ċ˚65ċnźȶ˛wioDƋʄɲɜn

ǦĊʽțÜÉnɦĦiL�WjRǋ~Qj

lebE 

 

In-line˙ʢʠʨNIRȂťǝÝĪrōȄʠ

ʨ�²�£Ànʀť  

� ¾³ȗɲɜjIn-line°Â��ɹǠȗɲɜ

nioDųþȧȢmƘ\h�²��Rʽť

Y��lknʪMoL�RDʃǅųþʯ�

ʿMh`nǚʔoōǚȢmı\jɞOhŻ

[ƽOlMEĥdDʃǅRȰŦmìƯY�

lMȔŐioýʗRŔĚ]�ĮɣƛRL�D

WnWjRȂťiƓ�ʠʨċýƜŎmƍˌ

�ËO�WjRơƙY��EWnbyDŲ

5



ǞȢmŦǉ]�ċǠǷ©¿¢Å�½Ã�ʬ

ČmŦǉ]�WjRŃˆjl�WjzɞO

~�bÈ WiDǚȮȺioIn-lineȂťnʧ

ȗmPMhDōȄjl�ʠʨċý�²�£

À�ʀť]�WjRDȡȕ[Ɠ�ċýƜŎ

nŔĚɵŁ�Ďǆ]�bynɢǐ¢Å�m

l�znjɞODōȄʠʨNIR�²�£À�

Ɠ�bynąĂ�ɴç[bE 

� Ġċl��¥À¨��ǲRƓ~�bȹɁ

ŀǂ˚Ɓŋĝŀǂ˛10ŀmPU�ıÆ¹¢

ÀʶĔn30ŀɛ�ʟ[ȂťQ~Ɠbħ�²

�£ÀmfMhDÅ�j[hʋďiS�

ĵĬnǕŗñmPU�ĵýƆnȨůǫȄò

Ż˚RSD: %˛�ōȄŔĚñj[bEƓ~�

bōȄŔĚño0.23%iLebRDıÆn¹

¢ÀʶĔ�ņť[bwwɛ�ʟ[Ȃť�ɮ

ehP�DWnŔĚoċýĿRzfņǗn

ĵýƆnŔĚiL�jɹʲ[bEwbDȂ

ťɃńmPMhǲʛȢƊMĵĬ˚ÑɈC-H

ȽÕðˋȘǞ˛mPU�ĵýƆnƁŋñ�

AİƞY�bǫȄñ˚ȩñ˛Bj[hD�

²�£ÀēćȓĪr¹¢ÀźȶȂť˚ąĂ

l[˛mPU��²�£ÀƜŎmů]�ō

Ȅj[bEōȄ�²�£ÀnĵýƆ˚ǰɷ

ĝƑ n̨Ɓŋñ̊ ǫȄñ̊ İƞY�bȩñ˛̨

o1.299iL�D¹¢Àźȶ˚ąĂl[˛i

Ɠb�²�£ÀnĵýƆ˚ǰɷĝćȓƑ˛

o1.084˥1.211nɃń�ȳ[bE¹¢Àźȶ

Q~Ɠ~�bƋʄĵĬmPU�ĵýƆnǫ

ȄñQ~nŻo-0.2149˥-0.0883nɃń�ȳ

[DŻnƁŋñn90%íːĞʻo

-0.162~-0.130nɃńiLebEW�~nŻoD

¹¢ÀźȶmPMhȂťY�bʠʨNIR�

²�£ÀnĵýƆRʡſȳ]ǫȄñQ~n

ŻiL�DċǠǷ©¿¢Å�½Ãiʂên

ůʍjl�ȩƆmȨƋ]�jxl]WjR

iS�Ebc[DéOpHPLCm}�ťʴǷ

mPU�ċǠǷ©¿¢Å�½ÃmPU�ȩ

Ɔn}NmDȂťñnò�j[hnʂêi

olTDźȶĄȂťmPMhƓ~���²

�£ÀƜŎnǚʔ�ȓɹ]�bymǗȗl

ɢǐ¢Å�j[hnƎĕ�ǡb]znjɞ

O~�bE 

�

Ĺʔ��¡·nŦʘÄųþmʼ]�ȮȺ�

� �¾¿�Âµ��Ã �		40 ʶnüȡĹm

Ĵw��ÏɭĪrǿėĔmfMhD`�a

�nżʏʃɭ�þƦ[D`nʞʕŕ�²�

£À�Ȃť[bE�¾¿�Âµ��Ãmf

MhoɴʣúRȞl� � ȷ˓nʃɭRþƦ

iSbni`�a��Ȃť[bjW�D�

²�£ÀnÅ�ãɜouvı\iLeb

RĵĬƊƆRȞlehP�DɋƆ{ɇŞƏ

lknæ~QnȋȓĝŠȢƛʔRȞl�W

jRħŁjɞO~�bE�¡�¿Ãʱµ�

§��·mfMho � ȷ˓nʃɭ�þƦ[

hȂť[bjW�DĸýɋɭnʃɭÆɌn

�²�£ÀRÙn � ȷ˓jŗSTȞleh

MbE�¡�¿Ãʱµ�§��·oħǅm

}ehªÀ¶�ÃʱjnǾİǲDɑǑƌD

ǳĸnʪMlknĹʔnƀRŗSMWjR

Ȭ~�hP�D`�RħŁjɞO~�bE

ʞʕŕ�¸Å�Ã�ȂťmPMhŕȢōȄ

RƗɵlǈǷiɹǠ]�ŏİDØŀȳ[b

�¾¿�Âµ��Ã{�¡�¿Ãʱµ�§

��·lkn}NmþƦüm}��²�£

ÀRȞl�DǰȰlɹǠRiSlMĮɣƛ

RȳY�bE�

� #�� m}�ɹǠioDȽ˞ÏƢċoÏm

�¾¿�Âµ��Ãmʼ]�ċŽƜŎ�ȳ

[hM�jƶȂY�bEȽ � ÏƢċoĝŠ

ƜŎiolTDʶĔĄȻ˂m}�ǆˊçđ

ǏnĉĈnƌƢɫ[ToŬƆnʪMQ~l

�ĵýƆnƊƆ�īǌ[hM�znjɞO
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~�bEȽ � ÏƢċoæ~QnǿėĔȘǞ

nƜŎDȽ  ÏƢċR�¾¿�Âµ��Ã

ȘǞnƜŎ�ȳ[hM�jɞO~�bEȽ

� ÏƢċoĸýÄɴʣŰȗĪr��µɴĹ

�¡�¿Ãʱµ�§��·j˓â]�Å

�Rɶ~�bby�¡�¿Ãʱµ�§��

·mȘǞ]�ƜŎRĴw�hP�D�¡�

¿Ãʱµ�§��·oW�~jıǪnħǅ

�èehM�jƶȂY�bE�

� #�&� m}�ɹǠioD�¾¿�Âµ��

Ãoĸýɴwbo ��' ɴn � ȷ˓n�¾¿

�Âµ��Ã�²�£À�ŕȢǫȄj[h

ɹǠ�ɮebRD��' ɴRɴʣmè��h

M�ħǅmʞMjƶŭY�bEwb�¡�

¿Ãʱµ�§��·o #�� ɹǠ}�ĸýn

ɴʣȗ�¡�¿Ãʱµ�§��·mʞMħ

ǅRè��hM�jƶŭY�bbyDǕɎ

Ȣm`�~�ŕȢōȄj[hȗMbEɹǠ

ɑǡQ~D�¾¿�Âµ��Ãn #�& �¸

Å�ŅjċŽRâhM� #�� Ƚ  Ƣċo�

¾¿�Âµ��ÃɧånċŽ�ȳ[DȽ �

Ƣċo`�Üŕnæ~QnǿėȋnċŽ�

ȳ[hM�Wj�ƽƯ]�ɑǡjlebE

�¡�¿Ãʱµ�§��·j�ÅÃ��Å

�n�¸Å�o�¾¿�Âµ��Ãn��

�RäMʯċR˙T #�� ȽˡÏƢċjůȊ

Ȣl�¸Å��ȳ[bEWnɑǡz #�� i

ɮebȽ  Ƣċo�¾¿�Âµ��Ãnċ

Ž�ȳ[hȽ � Ƣċo`�Üŕnǿėȋ�

ȳ[hM�ɑǡ�ƽƯ[hMbE�

� #�� Īr #�& ɹǠ�ɮNWjm}�D�

¾¿�Âµ��ÃD�¡�¿Ãʱµ�§�

�·j�ÅÃ��Å�mʼ[hoƜŎRƓ

~�bRDÙn  Ƣċo #�� ioÏƢċj

[hƜŎRȒ�^Dwb #�& iz���z

äTȌƕnL�ɑǡoƓ~�lQebE�

À³��¸�À�ÀÂÅ�¥£¿�·oǿ

ėY��ʴR`z`zŵlMbyD��ʱ

oʞʕŕˏŌmĵĬ�ƯblMbyǦĊY

�lQebjɞO�E«¤Â��°ÂÀ

�ÀÂÅ�{´¬¤ÃlknɑİĔoDʣ

ɇn˃mǳmȅUhÆǪmċǁ[DǦĊƟ

ƆÜÉjlebjɞO~��E�

� #�� nÂÅ¢�Ã�°Â�£Q~oȽ 


ÏƢċĪrȽ  ÏƢċmfMh�¾¿�Â

µ��Ãmʼʤ]�ƜŎjƶȂY�bRD

#�& }�Ƚ  ÏƢċR�¾¿�Âµ��Ã

nƜŎ�ȳ]jɞO~�bEȽ 
 ÏƢċoD

ĴǗƢċRĆ˅�ʖW[hP~^ǾİƛR

ɩŚiL�p�¸Å�ŅÎnŖTn��

ÀoĴʴn˙M�¾¿�Âµ��Ã�Ïj

[h�^QmǿėĔRǾZebǾİ�²�

£Àjl�WjQ~DĴʴn˙M�¾¿�

Âµ��Ãj�^QmǿėĔnƜŎRǾZ

eb�¾¿�Âµ��Ãm˓â[bƜŎR

ƪĊY�bjƶȂY�bEɻMƸO�jD

Ƚ 
 ÏƢċo�¾¿�Âµ��Ãj[hn

ɋɆlƜŎiolTDŋÆƛnɩMïƥD

M�|�ǾİƛnɩY�ȳ[hMbjɻO

�E�

�

� ɞŭ�

Ĺʔ��¡·mʼ]�ȮȺ 

QIWG nȜƞÔˍDǯɅʺön Q10 Ȯî

àDǯŹ GMP ��¤¾�ÃmPU� Q10

ɵɍnĭ�ʝxDʃǅǂnŖMŏİnĴʴ

ŋÆƛDǊǚ PDA ɴɭŠànǦɾ�W�w

iɮehSbE�

ØƂƆoĹʔìʁnY~l�ûŦjŇ˃

ǃİ�Ņ�ȧȢnbyD� # ǉɮʡȬmī

ǌ]tSÔˍj[hÉɿn � ˍȧRƱV~

�bE 

˚˞˛¿��µ§�¸Ã£nǨƙnĭ�ʝ

x�
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˚˟˛ɴĹĹʔnȊǢnųþ�

˚ˠ˛ħǛǅ¸Å�Ånɂȓ�

˚ˡ˛Ţťƛ¹¦�¿Ã��

˚ˢ˛ħǛǅnĨɞĹj[hnìɂ�

˚ˣ˛©¿¢Å�½ÃōȄnƾɼ�

W�~nNdDƨɯȢƦǷnʺȡnƗɵ

lznj[hȌmĭʝRƗɵjY�bŢť

ƛ¹¦�¿Ã�nĂåȢlƦǷʺȡmĭ�

ɏ�cEȌmɴĔnŢťƛ¹¦�¿Ã�n

ɏxȼhoDȞl�ɴĔÄĜɲm}�ęȐ

Ȣl°Â�¾·Rǘw��byDØƑǓl

�ǦɾRƗɵl¡ÅµiL�E 

ʧľÈnʆˑj[hoDQ10 jı\TĹ

��¡·nɵiL�ɐľʑÞɟn�¶�£

¸Ã£D]l�dɴʣôsů]�ƨɯȢƽ

ƺåđnǩɄRƱV~��EĩDı\Tɵ

ÝjlebťǙȊǢnɑǡ�wjyȕȖm

PU�ļˑȈ�ɐľŷmƯdLV�µ§�

¸Ã£Á¬»ÅRʳɵiL�EŇ˃ʇĸY

�bĹʔ��¡·R�RŇmęǡȢmųþ

Y��Wjm}�DɴɭßǧnʑÞnåɉ

ĝRƶʥY�DğɭĹnĹʔĳÈmflR

�EÆǈDğɭĹĹʔʼënɷđåɉnę

ȐĝRǙƐiS�E�

��§¿��ğɭĹʺȡßǧmů]�ɭ

Ŷǈmʼ]�ɠSĭ�ʇǢioDɱmȒ�

�ɵǘoǪFioL�RǣȃȢlļˑj[

hDGɭŶǈįǝnɿʜnƛǤmʼ]�ʅʋ

nʪMHRǻQrÈRebEļˑɹǵɀj

[h��§¿��ğɭĹßǧP}rƧʅŮ

ǢƫƋlk¼Å�Åônƞɶ�ɠTbyn

ǈɀj[hDéOpɭŶǈnçƢŝĺmė

��lknźŘRƗɵjƚ���E�

�

Ĺʔ��¡·mPU�Ǉʂêƨɯmʼ]�

ȮȺ�

� ¡¾±À ªÀ��¸Å�Ã�ƨɯ

nųþȮȺ  

ǚȮȺioD�Å¡�Ã�ȣɦƌƢmPU

�ɐǏȢŔĝDl~rm�¸Å�Ã�jʦ

ƇīűǸjnʼʤƛ�Ǧɾ[bE�Å¡�

Ã�ȣɦnƌƢčǙoźȶʺŜƑ30ċiĒ

ĤnķńQ~ǦȬY�ŜybEˇŏɿʷQ

~ɁĊ[bȣɦnĦxioDƻʜ]�ÁÅ

�nªÀ�ʻˁmPU�ǦĊʽțÚʞiL

�bymDȣɦƌƢčǙnɬMǱˀioǰ

ȰlĦxnɁĊRŃˆjl�ĮɣƛRɞO

~�bEwbDʶĔÌˊĪrôžˊnȣɦ

ʴnċŽQ~D���ʯċnǈRÎřʯċ

jǲthȣɦƌƢʴ˚ȣɦnĦx˛Rŵl

MWjRɸŭY�bRDW�o�Å¡�Ã

�źȶmPMhD���ʯċR�Å�ÅĄ

iʶĔRŀʚ]�˃mķńnʶĔmƵɺ]

�ȰȐR˙MbymȣɦƌƢʴRŵlMz

njƶŭ[bEWn}NlʶĔnƃæŠȢ

ƍˌm}��Å¡�Ã�ȣɦnĹʔȌƛm

fMhØƑnǦɾʆˑj[bME 

 

ʶĔn˙ʢIn-lineʠʨĴʴȂťnby

nNIRċýĿnųþ�°ÂÅ�  
� źȶĄmųþ]�ċýĿQ~Ɠ~��ċ

ýƜŎ�ȢȰmƩƹ[DźȶɂȓnʧȗÎ

mȡȕ[Ɠ�ƝťŕnŕȢŁŞm}��²

�£ÀnĹʔŔĝ�ʬČmǦȬÄĎǆ]�

bymzDōȄ�²�£ÀnʀťRǗȗi

L�znjƚ��bEōȄʠʨ�²�£À

oÿʠʨým}��²�£À�ƴȗ]�t

SiL�D`nbymoDÆɨȢmąĂ�

ȗM�ƗɵƛRL�RDąĂnʬȗm}�

ōȄʠʨ�²�£Ànʀť�°ÂÅ��ȳ

]WjRĊǞbjɞO~�bEȒɮnċǠ

Ƿ©¿¢Å�½ÃmȄ\b In-line NIR ʠ

ʨĴʴȂťǷmPU�ĂåȢʂê�°ÂÅ

�mfMhƈSɕMhǦɾ[bME�
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ʞʕŕ�¸Å�Ã�nɹǠoŖTnŏİ

ŕȢōȄ�Ɨɵj]� #�&��ȗM�WjR

ŖME[Q[ŕȢōȄj[hȗMb�Ã°

ÀRɴʣmèȗY�bȋjıÆn�²�£

À�ƯblM�Å�DȌmØŀȳ[b�¡

�¿Ãʱµ�§��·{ɑİĔmè���

´¿µÅlkoDþƦünʪMȿm}�ħ

ǅnȌƛD`[h�²�£ÀRŗSTŔ�

�ĮɣƛRL�byDʸǙʻm�b�ɔɕ

ȢmȂťÄɹǠ�ɮNŏİoħǅnȌƛn

ŔĚmǹƞRƗɵjɞO~�bE�

ÆǈD#�� o¢Å�nċǁRǕŗml�

}Nlæ~Qnưǫ˚ÏƢċ˛�çƢ[h

Ǘƞɝl¢Å��ƪĊDɹǠ]�ǈǷiL

�DįÏƢċRƗ^[zĝİȋXjmůƘ

[hȳY�lME[Q[DØŀn}NmȽ


 ÏƢċRǾİƛnɩYn}NlĹʔȌƛ

�ȳ]Wj�ǋ~QmiS�pDȽ˞Ƣċ

�ǲʛ]�Wjm}�L�ȶƆnĹʔȌƛ

nʂêRĮɣiL�jɞO~��EwbD

#�� �ɮNWjm}�DĴǗƢċnǩƢR

ƶťY�D`nɑǡ #�& n}NlŕȢōȄ

�Ɨɵj]�ɹǠmǺȗiS�jMNĐȈ

zL�E�

ÜÈn}NmDŕȢōȄnɵÊɵiɹǠ

mPU�Ɠ~��ɑǡRŗSTŔ��RD

˟ȷ˓nǈǷm}�ɹǠɑǡ�ȨÖmǺȗ

]�Wjm}�D}�ǰȰlʂêRɮO�

WjRǋ~QjlebE`[hW�~�Ǻ

ȗ[hɴʣ°Â��nȸøƛɣĪrɴĹĹ

ʔmƍˌ�ËO�ŔĚħŁ�Ȍť]�WjD

wbɴĔʺȡDƨɯȵʚǏ{ĻȗȕȖlkD

ɴĹ¾�®���À�ʡ[hɴʣ°Â��

nȸøƛɣĪrɴĹĹʔn¹¦�¿Ã��

ɔɕȢmɮNWjm}�Dźȶn£ÁÃ¤

ċǠĪrÊĂİmPU�ħŁȺǋlkRʥ

xDɔɕȢƾĽmɚR�DĹʔìʁR˙w

�jɞO~��E�

�

�

��ɑʉ�

Ĺʔ��¡·mʼ]�ȮȺ�

� Ĺʔ��¡·mʼ]�ȮȺmPMhoW

�winĹʔ��¡·mʼ]�ʇǢɑǡQ

~n®�Å¤©��ȿQ~D� # nŇ˃ǃ

İƛmʼ]�ǇblɵÝjʅʋY�bťǙ

nĹʔȊǢDŢťƛ¹¦�ÅlknĹʔ�

�¡·snĭ�ʝx�ɮNȧȢiD# �� P

}rǊɭʤnġĖnÉmDĹʔ��¡·n

ŦʘųþmMhɞƠ]tSȈmʼ]�Ǆǥ

�çƢ[bEY~mD� # ǉɮʡȬnÏm

GŢťƛ¹¦�¿Ã�HnˍnçƢ�ɮMD

İ�_hÔé˅nƾɼ�ɮebEwbD#��

Ïö $
	 �Ã®�ÁÃ�DǯŹğɭĹƄ

˚� � Ų̊ǢŤàʌsnĨė�ǡb[buQD

��§¿��ßǧsnɠSĭ�ʇǢ�Ŧǉ

[bEğɭĹĹʔ��¡·mPMhĀȢō

ȄnqjfiL�ǊǚɭŶǈnÏɵ¼Å�

ÅiL�D��§¿��ğɭĹʺȡßǧm

ů]�ɠSĭ�ʇǢ�Ŧǉ[bɑǡDǣȃ

Ȣlļˑj[hDGɭŶǈįǝnɿʜnƛǤ

mʼ]�ʅʋnʪMHRǻQrÈRebE�

Ĺʔ��¡·mPU�Ǉʂêƨɯmʼ]�

ȮȺ�

ʫʕŕ˝¡¾±À ˏŌnˇȱǸ�ȗMh

ğɭĹɴʣźȶmPMhʖW�Ɠ�ÏɭƢ

ċnǳĸwboɥǳȿnȟâɑǑƌʚȵȒ

ʍnɐǏȢɹǠ�ɮebEźȶmPU�Ƽ

âɑǑƌʚȵȒʍoDȅĊƛlkȋƛnŔ

ĝ�ƈSʖW]ĮɣƛRL�DɴĔʺȡĪ

rɴʣźȶmPMhʳɵlɂȓˍȧn 
 f

iL�EǚȮȺmPMhDʫʕŕ˝¡¾±

9



À ˏŌnˇȱǸ�ȗM�WjiźȶÎm

PU�ÏɭƢċȿnȋƛnŔĝmɑrfT

ċŞċýƜŎ�Ɠ�WjRĮɣiL�Wj

RȳY�bE�

Ĺʔ��¡·nŦʘÄųþmʼ]�ȮȺ�

�¾¿�Âµ��ÃʶmfMhʞʕŕ�

¸Å�Ã�m}�ȂťDĴǗƢċnċŽȌ

ƛɹǠ�ŕȢōȄnÊɵl #�� ĪrŕȢō
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j[hįÏƢċRƗ^[zĴǗY��ĝİ

ȋmůƘ[hȳY�lMWjQ~DĴǗ]

�ĝİȋïFnċŽ�¸Å��ɱȒ]�W

joˆ[QebRDʶĔÎnƢċĪrċŽ

nȌƛƜŎRL�ȶƆƓ~��WjR�Q

ebÈ [h`nɑǡ�ōm #�&� m}eh

ïFnƢċ�ɹǠ]�WjRiSbE#��

Īr #�&� `�a�nǈǷm}�ɹǠɑǡ

�ȨÖmǺȗ]�Wjm}�ĢȎioƓ~

�lMƜŎRƓ~�D}�ǰȰlċŽȌƛ

ʂêRɮO�WjRǋ~QjlebE�
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�� 24��@ø9$ČlĉďœĲ8Ū 

ǻ>ĬTǹ>ĀØYēǶǎǰǳǟǴǺǓǈǊǸǗġLĉď
ÔǼ 

.¥ĉď`RÀ 

 
>ĬTTŖǕǗǝǭƭƑƗǀ>ĬTĳşǹTŖĕ÷¡ãƮęĞ=EƲ\ŴŇSƭŰƞǀĉď 

−TŖǕǗǝǭƭŰƞǀĉď– 
 

ĉď.¥ĦƁ \Đ>ĬTŽTİøĉď Ɓ ĬTŧƁ đ�uŬƁ žIƁ +j 

ĉď.¥ĦƁ \Đ>ĬTŽTİøĉď Ɓ ĬTŧƁ sUĉďUƁ Ù�Ɓ Įŵ 

 

ĉďĴºƁ >ĬTĶ2\ŴŇS}ŭv�ŎǻICHǼƭƽƿ��ƛǁƢƉ>ĬTTŖǕǗǝǭƊǻQ10ǼǍǈǠǳǈǸ

ƮrŘƮƢƹƆƽƿ*�ĂƬ§ū��ƬƫŞƝ>ĬTTŖǕǗǝǭƮ\,rŘƭŐôƞǀƇDƆµƢƬĽ�

£įƮTŖǕǗǝǭƳƮ~&¶ãƑƽƲņŻǄÓĺƞǀƇ 

Ɓ TŖǕǗǝǭƭŰƞǀĉďƭƑƎƨƯ�� 22 ��ƭ@ø9$ĉďõƮĮƥƢƋĳĬ�ÔěXųƳƮTŖ

ǕǗǝǭƭŰƞǀŇÏĜÎƌƆ¹ĘÜƩŮ#ƛǁƢ ICH°Ĩĉ��ƒƾƮǦǇǺǠǣǛǏƆƬƾƲƭ ICH Ʈr

Ř~&ŧ�ƒƾƮ�ÎǄ_ƭ\,rŘǄ:ÎĂĮƏƢƹƮƆƽƿ*�ĂƬ§ū��ƬƫǄĮƏƇÇ��Ư4

��ƭ GMP Ʈ\Ŵ²L�ƭŰƞǀµƢƬĴ�ƪŁōƛǁƢqÆƮTŖðÏƆƁ ǯǡǚǴǸǐƬƫƮTŖǕǗ

ǝǭƳƮIƿŜƷǄĮƏăĂƩƆPMDA ƑƽƲ¹ĬŠƮ?6Ʈ�ƭƆTŖǕǗǝǭƮrŘ~&ƭƎƨĥ�ƞ

ƴƔîƭŰƞǀ³ÒǄ��ƜƢƇƛƾƭƆGMP ·ĮŞćƮ�ƭƉnq�ǯǡǚǴǸǐƊƮŸƮ��ǄĮƎƆL

ǃƠƨ
�ŶƮ®ĹǄĮƥƢƇƶƢƆPDA�#Q10ǑǸǦǉǶǸǗƆÜ�>ĬT�ǻEMAǼ{Ïp�ŎƳƮC

7ǄÎƢƜƢƵƒƆǖǉǢǴǛǏ�ÔƳƮħƔIƿŇÏǄr·ƜƢƇ 

 

ĉď?6Ħ 

ŲÁ�ýƁ \Đ>ĬTŽTİøĉď  

�� S�Ɓ >ĬT>ĀØYġLØÖ 

��ć�Ɓ ¹µĳĬǻ¹ÇǖǉǢǴǛǏĳĬ?�Ǽ 

ÈáÝğ Ɓ �ÍĳĬǻ'\v�Ĭ?Ŏ�Ǽ 

yb�	 Ɓ ǜǭǳǻ¹Çí¶øĬĳ5?�Ǽ 

��Ɓ ŃƁ iÝĳĬǻ¹ÇOTC>ĬT?�Ǽ 

ûú ī i¹Ç�FĳĬǻiű>ĬT?�Ǽ 

 

AǾĉďăĂ 

¾ųÎŻ´ÖƥƅÍîơé�Ɖƭ���ƮR_a

�ĈAcH3¾ųÎÎƎqsv�4ƭ 	�Ʈlh

y�h�SèƏSH\0_a®�ŖQĐƞ�Ĉ

QPƓC¾ųÎÎƎqsv�SÖ°èƏRƋŇ

Db1@cZNTƭ 	�Ʈlhy�h�SèƏS

H\0Áŋ¹©ŞãŚşĈĭ0���ĘŲŚ¥�

:`S~g�y|umQPeØR0_a®�Ŗ

QĐƞ�ĈQPƓC¾ųÎÎƎqsv�SÖ°

èƏRƋŇBH1�

�ùüTĢùÊĶR¾ųÎÎƎqsv�Sè

ƏeŴ7OR0Öƥ���ĮëÔ������!�XS

¸ŗŏƆR�70���ĮëXSÎƎqsv�ƚ

ōRL6M0ğŴƓř^� ƧQPSĚ§eĖ

8bH\SŞãŖĲžeŴ60ŅR���ğŴƓ

řS3äçĄ�zt��n4SƨS�Ĉe9_

W� ƧSėŽeŘĐD1�

ZH0Ö°NS¾ųÎÎƎqsv�ƭ���� 	�Ʈ

RƤƕBHo�~i��se�ŐB0ÉdEM

ŀÛSŻ´ýñŰ�ƉR9>bÖƥŖƉƇeƓ

CM0¾ųÎŸƔR9>bÎƎqsv�RL6

MSÖ°ņļSėÑeŴ7@OeŘŖODb1

A`R0¾ųÎÎƎqsv�R96M¬ŖØł

9_W¾ųÎSċƃìĮTÝ<Q�ŮeÀ\b

;0¬ŖØłSVOLN5bĠĪųñĞS½ã
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ųÎÈĬSÈĬSſƐ°êSƁ¢SH\0ųñ

ĞS�Ź��p�N5b0ri{�um¾ųÎ

ƢŔ�ĳRíDbű<ÇaƅĮeèğB0Ö°

ņļSčĔeŴ71�

 

BǾĉď¶ã 

B-1. Ɓ  GMPÏzƮ\Ŵ²L�Ċ� 

ĪùüTµùüR���SĝHQŹ�OƃƈA

cHçĩSÎƎńĮ0äçĄ�zt��nQP

SÎƎqsv�XSÇaƑ[eŴ7ŘŖN0

����9_WĠųƕS¿·S�R0ÎƎqsv�

SèƏï«R96MůćDY<ŃRL6MƉƇ

B0PIC/SǍǈǠǳǈǸťùƮŴƭVŻîƪƬǀ


ŸǄäƎ-ƞƇA`R0���ğŴƓřS�R3ä

çĄ�zt��n4SƨS�ĈeŴ60ÉdE

M� ƧSėŽRË>MƉƇeŴ60ěıeś

çDb1�

�

B-2. PDA�#Q10ǑǸǦǉǶǸǗǻ�� 24� 11

ÃÌ�Ǽ 

Īo�~i��sT 2012 ùRĺťNƢ¨A

cHPDA � ƭ̈ťÖFDA OĺõEMA OS

¨ƮSQ10 �ƉSĠĪNSƢ¨eŘĐBH]S

N5b1²ĎŚşŰƭĹôƮTÊƉƠOBM

��n��ŭĈ:`ÃŐB0A`R0Ƣ¨Rƥ

BM0ťÖFDA R¸80¾ųÎ¾œĸÓŬÉ

ĸĵƭPMDAƮ0ĠĪŸųöĳ¿�ƭJPMAƮ

R¿ƍOBM«KM]`6ûÙľ»QPS¿·

eĀb1 
�

B-3. Ü�>ĬT�ǻEMAǼ{Ïp�ŎǻQuality 

Working Party:QWPǼǋǧǔǺǣǺC7 

ĺõ¾ųÎúìĮæ�ƉXSj�p�|�Ã

¸ǄŞƝƨĺõ���0ťÖ���SĎýŰ:`ű<

ÇaƅĮR_aąÙÆƧB0ÉdEMĠĪ:`

SĆź�ąÙē¡eŴ71�

�

B-4. ǖǉǢǴǛǏ>ĬTŮā�ÔƳƮħƔIƿ 

ri{�um¾ųÎƢŔ�ĳXSű<Çaƅ

ĮeèğB0ÎƎRíDbĆƈƅĮeŴ7Ƈű

<ÇaƅĮű<ÇaRƥBMT�µRƇŃ9_

WŚşŰ¦So��xeƛ÷BH1øĈ 25 ù 2
ħR 5 ŜSĞ2RƧZKM6HI<0ƱLSn

���NFcGcŧ2ģƣ�6ű<Çaeèğ

BH1 

 

CǾĉďĜÎ 

C-1. Ɓ  GMPÏzƮ\Ŵ²L�Ċ� 

Ɓ PIC/SƮGMPǍǈǠǳǈǸƮ~&ƭŰŠƜƆqÆ

TŖðÏƆnq�ǯǡǚǴǸǐƆTŖǴǗǏǫǢǖ

ǮǸǟƬƫǄ¹ÇƭƑƔƨƺĴ�=ƞƴƔƩƍǀƪ

Ʈ¬ÒƓƬƛǁƨƎǀƇqÆĂTŖðÏƑƽƲn

q�ǯǡǚǴǸǐƯǫǢǖǮǸǟǶǥǰǺƭƯÚƒ

ƠƬƎŸăƩƍƿƆƙǁƾŸăƓ GMPƮĴ�ƪƛ

ǁƨƎƬƎ¹ÇƩƯƆTŖǕǗǝǭƮrŖĂƬ~

&Ư[ŷƪ�ǃǁǀƇ\,Ʈ GMP ǍǈǠǳǈǸǄ

²"ƞǀƱƪƦƪƜƨƆãĂ¦Ê�ƓƍǀGMPņ

ŬŞćƮ®ĹƆEƲơƮ*�ĂƬ
�ǄĻśƜ

Ƣ GMP/QMS
�Ŷǻ
<ŠĝǼƮ®ĹƭĆ¡Ɯ

ƢƇÇĉďõƩƯ¹ĬŠƮ?6Ʈ�Ɔ±ZƮÓ

ĺ�ǄŮ#ƜƆGMP ·ĮŞćƮƉnq�ǯǡǚǴ

ǸǐƊƮŸƮ��ǄĮƎƆLǃƠƨŰŠƞǀ
�

ŶƮŸăƭƦƎƨ®ĹǄĮƥƢƇ 

Ɓ ĳşőe¢Łüň½ƭàƹƾǁǀĳTƮnq

�ƯƆƺƤǂǅ�ő�ƭƺàƹƾǁǀƺƮƩƍǀ

ƓƆöĮƮ GMP ·ĮŞćƩƯ�ő�Ʈnq�

ǯǡǚǴǸǐƯĴàƛǁƨƎƬƎƇơƮƢƹƆĳT

EƲAĬƭƦƎƨƆqƹƾǁƢ�kË��Ʃơ

ƮÄ:Æůƭf=ƜƻƞƎŸăƓơƮĶÑ,ƭ

ƍǀƙƪǄrŴƭǯǡǚǺƞǀƙƪƓ�ĴƩƍǀƇ

Ɖnq�ǯǡǚǴǸǐƊƮŎŉƭŴƜƨƶƟÓĺņ

ŻƮ¤-ǄĮƥƢĜÎƆ®ĹƭƍƢƥƨÛƮ×Ƭ

¶ūÒƓ¨ƘƾǁƢƇǻè�Ŕ´ȀǼ 

ǹ� ăĂǄ»Ļƞǀ 

ǹ� nq�ǯǡǚǺƮǨǷǐǳǭÖėǄàƹǀ 

ǹ� ǴǗǏǫǢǖǮǸǟƮťùǄĻśƞǀ 
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ǹ� A3Ư PIC/SǍǈǠǳǈǸƭơǂƐǀ 

ǹ� Ɖ�ÛðÏƊƭQƶǁǀƙƪǄƫƙƒƭĻś

ƞǀƇ 

ǹ� ·ĮŞćƩƯòÞƬaLƭƦƎƨƮĻś

ƯƜƬƎƇƁ ƄƁ 
�ŶƳ 

ǹ� ǯǡǚǺË�ƯÀƒƬƎƇƁ ƄƁ 
�ŶƳ 

Ɓ ƙǁƾƮŉîǄ%ƭ®ĹÒǻè�Ŕ´ 2ǼƓ��

ƛǁƆ¬-ƛǁƢƇrŴƭťùƛǁƢaLƮÂi

ƮVŻîƪƛǁƢƮƯƆPIC/S ǍǈǠǳǈǸƩƯ

ICH Q1ƭĶqƛǁǀË�ƪƛǁƨƎǀǓǸǨǵƮ

�kË�ƩƍƿƆ�Ɠ\ƩƯŞ�Ɔ25ƃƆ60%RH

Ʃ�kƛǁǀƇƙƮË�Ǆţ�ƞǀƢƹƭƯĄ�

Ʈ·ļļ"Ɠ�ĴƩƍƿƆö]�ƖŁƹƾǁƨƎ

ǀué�ǻ0�30ƃǼƩƮƬƿƼƔ�kƯ PIC/S Ʃ

ƯwŁƛǁƬƎƇƙǁƭŰƞǀ|�ĔƮ�ƦƪƜ

ƨƆ�ĕé�ǄƬƿƼƔƒƾ 25ƃƪƜƢƪƔƮnq

�Ʈg©ǄĮƏƢƹƮÓĺǄĮƎƆg©ãƭƦƎ

ƨÒǄ¬-ƜƢƇǻè�Ŕ´ 3Ǽ 

 

C-2. PDA�#Q10ǑǸǦǉǶǸǗǻ�� 24� 11

ÃÌ�Ǽ 

2012�ƭÜĘƩŮ#ƛǁƢPDA�#ǻĘ\FDA

ƪÜ� EMA ƪƮ)#ǼƮ Q10�ŎǄ¹ÇƭƑƎ

ƨƺŮ#ƞǀƙƪƪƬƿƆĒĦǻÙ�ǼƯ)MŎŬƪ

ƜƨǨǷǐǳǭĢ�ƒƾCþƜƢƇĢ�ƜƢǨǷǐ

ǳǭǻè�Ŕ´ 4ǼƯƆÜĘŮ#ƮǨǷǐǳǭǄƀ

ÑƭƜƢƺƮƮƆ3¹Ʈ¹ĎǄ 2¹ƭĈģƜƢƇDƆ

ÜĘŮ#ƭƑƎƨƯƆ)ŞƮìĦǻÜĘ-řĦ

ƮƷǼƩŋìǄĮƥƢƓƆ¹ÇŮ#ƭƑƎƨƯ¹

Ç�ÔŰ�Ħƒƾ 3NƆĮ¯Ű�Ħƒƾ 4NǄ&

ǁƆ¹ÇòÄƬņŻǻ�ƐưƆ>ĬTTŖǕǗǝ

ǭƪ GQP ƪƮŰŠǼǄIƿ&ǁƢƇƛƾƭƆŮ#ƭ

ŴƜƨƆĘ\ FDA ƭ7ƐƆ>ĬT>ĀØYġL

ØÖǻPMDAǼƆ¹ÇĳĬ�Ô?�ǻJPMAǼƭ?

ŕƪƜƨ&ƥƨƺƾƎ�`å;ƬƫƮ?6Ǆ�

ƢƇ 

��ǙǛǕǲǸƚƪƮŉîǄ/¨ƜƢƇ 

 

>ĬTTŖǕǗǝǭƮÕĴƑƽƲ�ĤǻǙǛǕǲ

ǸȀǽȁǼ 

ǹ�@ø9$ąƒƾ ICHQ10ƮÕÿƪ GQP ƪƮ

ŰŠ 

ǹ�ƉTŖǑǗǟƊƯěXƭiƔƬŏ¥ƪƬǀƙƪ 

ěXųƮŒ�ǻǙǛǕǲǸȂǽȃǼ 

ǹ�Ę\FDAƒƾĳTǳǈǦǓǈǏǵƭƑƗǀĕ

÷ƮũĴ�ƭƦƎƨƇ 

ǹ�PMDAƒƾĳşőeÔĦƮŒ� 

ǳǈǦǓǈǏǵƮǒǺǵǻǙǛǕǲǸȄǼ 

ǹ�£įčŚƮũĴ� 

ǹ�>ĬTTŖǕǗǝǭƪ GQPƮĭL 

TŖǴǗǏǫǢǖǮǸǟƪćōĕ÷ǻǙǛǕǲǸȅǼ 

ǹ�Ę\i¡�ÔƒƾćōǄªƐǀƙƪƮ[ŷƛ

ƭƦƎƨ 

ǹ�¸kĳTƳƢƞǀ Quality by DesignƮťùƆ

ćōĕ÷Ʈ�ù 

ĕ÷ƛǁƢó�ƮÖėǹ�mǻǙǛǕǲǸȆǼ 

ǹ�Ę\�ÔƭƑƗǀTŖǕǗǝǭ~&ƮņŻƆ

TŖ³=Ʈ~&Ʈ[ŷƛ 

ǹ�¹Çi¡�ÔƮǕǗǝǭ~&
� 

ǯǡǚǺǕǗǝǭǻǙǛǕǲǸȇǼ 

ǹ�ǨǷǙǗǯǡǚǺƮǕǗǝǭ= 

ǨǷǙǗƮğĠĂ®WǻǙǛǕǲǸȈǼ 

ǹ�¹Çi¡�ÔƮǕǗǝǭ~&
� 

f¿ǫǢǖǮǸǟǻǙǛǕǲǸȀǿǼ 

ǹ�AÉ´ǮǺǌǺĕ÷ƬƫƮǕǗǝǭğĠƮ

ũĴ� 

>ĬTŖǕǗǝǭƮğĠĂ®WǻǙǛǕǲǸȀȀǼ 

ǹ�Ę\�ÔƭƑƗǀTŖǕǗǝǭ~&ƮņŻƆ

TŖ³=Ʈ~&Ʈ[ŷƛ 

 

C-3. Ü�>ĬT�ǻEMAǼ{Ïp�ŎǻQuality 

Working Party:QWPǼǋǧǔǺǣǺC7 

Ɓ �� 25� 1Ã 29¹ƒƾ 1Ã 31¹ǷǸǠǸÜ�

>ĬT�Ʈ QWP ƭǋǧǔǺǣǺC7Ɯ�`H

ŶƑƽƲ¹ÇƒƾƮ�ĵǹ�`¬�ǄĮƥƢƇ 

Human drugƣƗƩƬƖ;ñĬƮ{ÏƮLM�Ŏ
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ƩƍǀƢƹƆK\ƒƾƮC7ĦƯ 50 NĎ�Ʃ

EMA Ʈ
<�!ƒƾƯ¥�ŎŻƭƽƿ�ƭ 2-3

NƮC7ƓƍƥƢƇ�ƬŎŻƆ°ĨǙǛǕǲǸǄ�

�ƭǴǗǟƞǀƇ 

ȀǾ�µÄ:�.ƭŰƞǀŎŉƂ�ǄµÄ:�.

ƪƜƨ¢ŁƞƴƔƒƆƪƎƏŎŉƇŝ�2�Ʈ

�ùƪ�ǃǁǀµĬüňƓd7ƜƨƎǀƇc

ŤƎƆł~�Ɔå�ŌñƬƫǄ�ƭ�Ƙƾ

ǁƢƇ 

ȁǾ�ICH ƮǴǗǏǫǢǖǮǸǟǨǳǸƮǨǷǙǗƮ

åùƭ Quality ŧŭƺƆö]Ʈ�ŧf¿üň

ƭ Ƭ Ɲ ƶ Ƭ Ǝ Design Space, Genotoxic 

impurity Ʈf¿ĕ÷ƭåùƞƴƔƩƯƬƎ

ƒƇ 

ȂǾ�ǧǷǛǏǑǪǴǫǺǬǙǵƮReflection PaperƮ

°ĨǙǛǕǲǸƂ¹Çƪ)MƩŮāƜƢǩǺ

ǤǺǄ Ruth DuncanßƓŅ»Ƈ 

ȃǾ�ICHƁ Q3D ƮǨǶǗǝǛǨȁÒƭƦƎƨƂĻ

śƮ�ŧƓ�ĪĂŢƕƨ�ÔǹĮ¯ƪƺƭ�

ƎƧƾƎÒƪƬƥƨƎǀƪƎƏ§ƓƍƥƢƇ 

ȄǾ�ǨǷǙǗǣǴǞǺǕǲǸǍǈǠǳǈǸ.Č�Ƃ

üňŔ´��ƮƢƹƮ³ÀƩƍǀƙƪǄǍǈ

ǠǳǈǸƮıŻƭÀƔƙƸ¶OǄĊŁƇDƆĘ

\ FDA ƓùƎƨƎǀ Continued Process 

Verification Ư ǻ Continuous Process 

Verification ƪçMƛǁǀƢƹǼICH Q-IWGƓ

ùƎƢ On-going Process Verification ƪƎƏı

öǄ«ùƞǀƙƪǄĊŁƇ 

ȅǾ�Qualified Person(QP)ƮüňÀ�ƩƮGMPŦ

mtĸǄ;ñĬüňƭƑƎƨƺàƹǀƴƔ

ƒƇDƆQPƮtĸƯÇ� 2ÃƒƾAuditƭ_

ƧƖƙƪƓĴ�ƪƬƥƢƇ 

ȆǾ�nq�ľſƭŰƞǀ Quality by DesignƮ¬

ÒƓ�ÔƒƾƍƥƢƇ�Ŀ�ÔƣƗƩƯƬƖ

ŉ³ŀƭāıƛǁƢǆǵǒǴǘǭǄ�ùƇ�

ĪĂƭ�ùƩƔǀƒPƒǻ�ĪĂǨǷǟǑǺ

ǵƭƬǀƒǼƓǌǎƭƬƿơƏƇ 

 

C-4. ǖǉǢǴǛǏ>ĬTŮā�ÔƳƮħƔIƿ 

Ɓ ǖǉǢǴǛǏ>ĬTŮā�Ôƭ|ƞǀħƔIƿŇ

ÏƩƯƆ�µRè�Ŕ´ 5 SƇŃ9_WŚşŰ

¦So��xeƛ÷BH1ű<ÇaRƥBMT

�ĵƆĴÅƆŖVƑƽƲ�`¬�ƓåāƭĮǃ

ǁƢƇħƔIƿĜÎƮƶƪƹǄè�Ŕ´6ƭċƞƇ 

Ɓ ĴÅƭƯĬ�¶ƳƮHś½ÆƭŰƞǀƺƮƆK

ËĻśƮ�ĚñƭŰƞǀƺƮƬƫƆ¶ūƭ�ǀƺ

ƮƒƾƆľſãĻśƮķŨƆľſ¡ŹƮ�`Ů

ċƭŰƞǀĴÅǹŖVƬƫ£įĂƬƺƮƶƩ�Ė

ƩƍƥƢƇDƆ�ŧƮ�ĵǹĴÅƯĩ¾Ʈ÷ķ�

ŗDƯńķƭ_ƧƖƺƮƺƍƥƢƇ 

Ɓ ıƭöǁǀĴÅƯ×ƈƩƯƍǀƓÐêĂƬV

ŻƪƜƨƆƉĬ�¶KËƮĻśƮ�ÑƭŰƞǀŁ

ōƮŤƎƊƓæƒƲ�ƓǀƇƞƬǃƤƆKËƮĻ

śƯƞƴƨĴàƛǁǀ_ëƪBxƭķŨƛǁƨƎ

ǀƙƪƓhƎƇ�¶Ɔö]Ʈ{ŎǨǷǙǗǄżƷǀ

ƪƆĻśƮƞƴƨƓĴà
ŸƪķŨƞǀƙƪƭƯ

L÷�ƓïƎƇƙƮŁōƮŤƎƓ{Ï�Ʈ 1

|�ƭƦƬƓƿƆDƆľſr·ƭƑƗǀ[ŷǄø

ƝƛƠƨƎǀƇKËƮ�ÑƮŁōǄĞ�ƜƢ�Ʃ

�ÔƆĮ¯ǻGMP Ïz¥�Ɔ¢Ł{Ï¥�ǼƮ�

ĵǄG¼ƛƠƆHś,wâqǨǷǙǗƮ®WǄƜƆ

šXǄ®WƜƨƎƖƙƪƓ�ĴƪĥƐǀƇ 

 

ȉǾĥz 

QIWG SőĆ�ƨ0ĺťƢ¨S Q10 Ś¥�0

ĺõ GMP lhy�h�R9>b Q10 ŹŨSÇ

aƑ[0ƂĜęSÜ6ÚÉSÌƝ×�Ą0ĠĪ

PDA Ÿųã�SĲže@cZNŴKM<H1�

�ùüTÎƎ¤ƀSA`QbªèOÖƥĚÉ

eÕbŘŖSH\0��� ğŴƓřRÅġDY<

�ƨOBM�ſS�ƨŘ;đ?`cH1 

ƭưƮ�sm�{r��xSĴĂSÇaƑ[�

ƭƱƮŸÎÎƎSńĮSï«�

ƭƲƮÂīĜ��k�SţŊ�

ƭƳƮäçĄ�zt��n�

ƭƴƮÂīĜSÃůÎOBMS¤ţ�
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ƭƵƮ|�w�q��ØłSėŽ�

@c`S7J0ČŵŖĊĽSƢŔSāŹQ]

SOBMŅRÇƑ;āŹOAcHäçĄ�zt

��nS®�ŖQĊĽƢŔRÇaũfI1ŅR

Ÿ¶SäçĄ�zt��nSũ[ŠMT0ŒQ

bŸ¶�¼ŷR_aºňŖQ��n��;ĨZ

cbH\0�ÿĥQbĲž;āŹQv��N5

b1 

ƗÒ�SƄƩOBMT0Q10 OÊC=ÎƎq

sv�SŹN5bŪÒƌ�ŰSo�ux��x0

DQdJŸƔ¦XíDbČŵŖĖĕ�´SĵŤ

;đ?`cb1Ä0ÊC=Ź�OQKHçĩń

ĮSūĭeZO\ŋŌR9>bÐƩŃeŪÒó

RďJ5?b�{r��x�}��;ƜŹN5

b1ÖƥƅÍAcHÎƎqsv�;d;ÖRº

ĭŖRï«Acb@OR_a0Ÿų�ĳSƌ�

S�Ŧ½;ĒƖAc0¾ųÎSÎƎË�RLQ

;b1�Ğ0¾ųÎÎƎƤ£SŻ´�ŦSºň

½;ĩþN<b1�

ri{�um¾ųÎƢŔ�ĳRíDbųñĞ

RƤDbű<ÇaƅĮNT0ŶRŉcbŹĨT

Ķ2NT5b;įŁŖQÐƩ;OBM03ųñĞ

ÈĬSſƐSĄİRƤDbƃƈSƙ64;Ŀ:

W�;KH1ÐƩżĻŢOBMri{�um¾

ųÎ�ĳ9_WċƃìĮĎýQP��p�¦S

Ćźeű=H\SĞŢOBM0 8UųñĞS

�ĈáÏR¸dbQPSöÞ;āŹOădcb1 
 

E.Ɓ Ĝŉ 

Ɓ TŖǕǗǝǭƭŰƞǀĉďƭƑƎƨƯƙǁƶƩ

ƮTŖǕǗǝǭƭŰƞǀŇÏĜÎƒƾƮǦǇǺǠ

ǣǛǏēƒƾƆGMPƮ\Ŵ²L�ƭŰƞǀµƢƬ

Ĵ�ƪŁōƛǁƢqÆƮTŖðÏƆnq�ǯǡǚ

ǴǸǐƬƫƮTŖǕǗǝǭƳƮIƿŜƷǄĮƏăĂ

ƩƆPMDAƑƽƲ¹ĬŠƮ?6Ʈ�ƭƆTŖǕǗ

ǝǭƮrŘ~&ƭƎƨĥ�ƞƴƔîƭŰƞǀ³

ÒǄ��ƜƢƇƛƾƭƆGMP ·ĮŞćƮ�ƭƉn

q�ǯǡǚǴǸǐƊƮŸƮ��ǄĮƎƆLǃƠƨ


�ŶƮ®ĹǄĮƥƢƇƶƢƆPDA�#Q10ǑǸ

ǦǉǶǸǗƆÜ�>ĬT�ǻEMAǼ{Ïp�ŎƳ

ƮC7ǄÎƢƜƢƵƒƆǖǉǢǴǛǏ�ÔƳƮħƔ

IƿŇÏǄr·ƜƢƇ>ĬTTŖǕǗǝǭƭƑƎ

ƨ(Ă_ëƮƱƪƦƩƍǀ¹ÇĬ�¶Ʈ�ĴǱ

ǺǔǺƩƍǀƆǖǉǢǴǛǏ>ĬTŮā�Ôƭ|

ƞǀħƔIƿŇÏǄr·ƜƢĜÎƆįŁŖQÐƩ

OBM03ųñĞÈĬSſƐSĄİRƤDbƃƈ

Sƙ64;Ŀ:W�;KH1 

 

ĉď�Îāı 

ŀ�āı 

1) ĹôŴƦ0ĦƒSÖƥƅÍRL6M/ľ»

eƓCãfI@O0���� �%-,� ��� ����

��
��
�	
�� 

2) ĹôŴƦ0����! ¸ŗRL6M/ŏƆSƄ

ƩOòĨ/0�'#+(�"%$'��#*#)�
��	
�0




��

���
�	
�� 

3) Ù�ĮŵƆICHQ8, Q9, Q10ǍǈǠǳǈǸr·

�Ôŧ�(ICH Q-IWG)ƮoĜƪŰŠƮå;Ɔ

>ĬT>ĀØYǶǎǰǳǟǴǺǓǈǊǸǗ 43Ɔ

823-827�
�	
�� 

4) žI+j, Ĭ�¶ƮľſĶÑǄ PATƆRTRT

ƳťùƞǀaLƮŊVŻƅPAT ƭƑƗǀĳ

5^��ľſãƮ0q_ëƭƦƎƨƆ

Pharm Tech Japan 29 (1) 7-10 (2013). 

 

Jźāı 

� ƫÇ¯â0ð±ƘÞ0ĹôŴƦ0ßŎĤå��

��" R9>bŸ¶×�ĄƂƬĽS³çØł

RL6M� .� �#+&%��SàýĄ��ĠĪų¶

ã�š
�ù�0ŝĉƭ
�	
��Ʈ�

6) N. Katori, T. Koide, Y. Hiyama, T. Kawanishi, 

H. Okuda: Large sample size test for uniformity 

of dosage units – applicability of pharmacopeial 

test crireria for real time release testing, 8th 

World Meeting on Pharmaceutics, 

Biopharmaceutics and Pharmaceutical 

Technology  (2012.3) 
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��¬Ɏȿȸɓɘȭòƀƌǌ 
 
ÔűƪĸËžÓƸɞ6ľ�ðɟɪ  

 ĴİȢØƁǽȞ 
 ��¬ɎȿȸɜȍɇɖȭɒɌõŌȢĀȗȞ 
 ɓȴȬɊɀȳɍɘȽȍƱģȢƁƠǽȞ 
 P<Ȏ PIC/SȪȧȾɒȧɘȌȀȠǱȞ 
 Ǭ�ùėìǭȌaȔȟȞǹȉȢȊǹǳȌƁƠǽȞǪ 
 ÔűƪĸȈȎĜûȋs]ȌȅǯȇȍƁƠȎǻȋǯǪǏ ǨǏ  ǂȑ 
 Ɏȿȸɜè�ȎÞǳȋǯǪǏ ǨǏ  ǂȑ 

 
 
òƀǆĴɞ ǂȑȍUÚǴªŷɟ  
 ɎȿȸɓɘȭɖȺȽȍƲ½ȎɓȴȬɈɜȴȈűǰȒǵȈǮȞǪ 

 Pů�xȍ4ÓǴ^ǼȈPůȍaƷưǯȍŶ?ȌȅǯȇȎǩƼįÛȍ��¬Ȉ

ɗɜȴȽȍȘȍȌƿ�ǻȇũǯǹȉȉǽȞǪȀȍ�ȍŷgȌȅǯȇȘǩɓȴȬƅ"ȌȘ

ȉȆǯȇƿ�ǻȇ�ÔǽȞǹȉȢZȉǽȞǪɞICH Q1DRėɟ 
 $�è�ȌȅǯȇȎŶcȍĜ¬Ȍ«ǼȇɓȴȬɈɜȴȈűǰǪ³ȝűǵè�ȢƲ½ǻȁ

s]ȍɓȴȬȎŶƬŤǴƓǰǹȉȌȋȞǪ 
 ¸Ɗ¦ȍ�ŀ�ȍ�ȜǳȍwHȌțȝǩ��¬Ǵ¤ǅȢXǷȇǯȁs]Ȍò5ȈǵȞ

ɇɖȭɒɌǴªŷǪ 
 ɎȿȸɜŘëȍƅ"ɛ9ÑɛȥȬȲɑɘȌ�ǽȞƑƐǴªŷȈǮȞǪ 
 �ŨůșĒÓůŇȈǩ¸ƊǺȟȁ��¬ȼɜȸȍè�ș��¬Ɔǎè�ŇǴØļȈ

ȋǯȘȍȌȅǯȇȊǰɎȿȸɓɘȭǽȞȍǳǪ 
 
 
Rţr  
Õůƭ  
ÔűƪĸËžðɪ  
ņɧńǏ IůcɛIůƳxcɬɭɮķ�ǩņɧǏ ƨèżƋ 
(12)ŶcɞIůcǩIůƳxcǩHőcTȐIĮøeȍcƘŊĠȍqĐȌƾǽȞķ
�ɞ�³ɥɨ�OġB*ķ�ņɥɧɨ[ɟņɩèņɦǆȍ�sȑȍ5ūȍZ`ȍā�Ȍ

!ǺȟȞȘȍȌƿȞǪɟȍ��¬ȍdǌɞ ǱȏǩaƷǩđ5¬ŇɟȢļƊǽȞȁȗǩ

5ū¦ȍŶcȍ��¬ɎȿȸɓɘȭȢűǯǩȀȍŘëȢƁƺǻ$ŊǽȞǹȉǪ 
 
ȯɍɘȽɪ  
ɞPIC/SǏ 6.23ɟ 
 $Ŋè�Ȏ ǂȌƁƠǽȞǹȉȈ�«ǻȁǯǪ 
 �Óǩğlȍ ǂȈȎ��ȍȉǲȝǪ 

ğűȍɬɭɮ ǂ GMP11-55 (Rţc$Ŋ) GMP11-56 (Rţc$Ŋ) 
Ȍǲǯȇǩ 
Ǭ��¬Ɏȿȸɓɘȭ(Pů GMPȪȧȾɒȧɘ(�³ 13� 11á 2ÕIůįņ 1200[)ȍ
Ź�ȢRė)ȍȁȗȍò�$ŊȎRţc$ŊȉȎ:ȍȘȍȈǮȝǩ�ƁȍňȎǩ��¬
Ɔǎȍȁȗȍò�Ȣ ICH��¬ƉǎȪȧȾɒȧɘȌŹ�ǺȟȇǯȞè�Ȍǲǯȇ$Ŋǽ
ȞǹȉȢ�ǸȞȘȍȈȎȋǯǪǭ 
ȍƁƠǴǮȞǪ 

Ĉ�ƗÐɥ 
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 ȋȝȚǵ�ċȉ ICHè�ȉþƟǻȇȊȃȜǴQǻǯè�ǳɫ 
Ôűƪĸȍ�Ȉƿ�ǽȞȍȎdǌȂǴǩɓȴȬȌ«ǼȇɗɜȴȽǴ�ǳǩî¾ȢȘȄȇ�

«ǽȞȍȈȎ|�ǳǪ 
 ICH�xȈ�Ôǻȁs]ǩŘëǴ©}ȌȋȞȉǵȍ9ÑȌhȜȋǯȍǳ 
 ICHȎĥƏÛȍè�ȢƂ�ǻȇǯȞȘȍȈȎȋǯǳǪ 
 ĆxȈȎğ�İȌ ICHȪȧȾɒȧɘȌ§ȄȇǯȞȍǳɫ 
 ōkȈȎ�ùɕɄɐɜȈ��¬ɎȿȸɓɘȭǴĀȗȜȟȇǯȋǯǳɫ 
  ǂȈƁƠȈǵȋǯǳǪƌƻƪĸȍƁƠȉǽȕ6ǷǴªŷǪ 
 ÏŽȌȅǯȇòƀǽȞªŷǴǮȞǴǩICHȍè�Ȉȍ��¬ 
Ɔǎè�Ȣ�ǸȞȘȍȈȎȋǯȉǯǰÓ_¬ȈȊǰǳǪ 

 
6/15 ȫȺȬȨɅɋɜȻȦɘȭȍƑƺǳȜɪ  
 /ȇȍcĴȌȅǯȇǩ�öȌɎȿȸɓɘȭȢĀȗȞǹȉȎĬdǴǮȞǪ 
 ¸ƊÛȍ��¬ǴǩȀȍ¦ȍ�ŀ�ȍ�ȜǳȍwHȌțȝ¤ǅȢXǷȇǯȁs]ȌÖ

äȌò5ǽȞȍǴĴİȈǮȞǪ 
 �ŨůșĒÓůŇȈǩ¸ƊǺȟȁ��¬ȼɜȸȍè�ș��¬Ɔǎè�ŇǴØļȈ

ȋǯȘȍȌȅǯȇȊǰɎȿȸɓɘȭǽȞȍǳȉǯǰƑƐȘǮȞǪ 
 ÔűƪĸȈȎĜûȋs]ȌȅǯȇȍƁƠȔȈȎªŷȋǯǪP<ȉǻȇªŷȋǆĴȢŹ

�ǽȞǪcĴȍ�Ȍ«Ǽȁ�«ȎɓȴȬɈɜȴȈűǰȒǵȈǮȝǩ ǂȈƁƠǽȞǪ 
 
 
ÀƸSȎ ǂɪ  

1. PIC/SȪȧȾɒȧɘɞņ 6ń cƘŊĠǩ��¬ĳźɇɖȭɒɌɟ 
2. ICHǏ Q7ȍ 11.5ɞPůȍ��¬Ɏȿȸɓɘȭɟ 
3. ICHǏ Q1Aɞƅ"ǆĴǩ$�è�Ňɟ 
4. ICH Q1DɞɆɒȮȺȻȦɘȭăTȐɊȽɓȫȲɘȭăɟ 

 
  

18



 
1.�PIC/SȪȧȾɒȧɘ�ȍ��¬Ɏȿȸɓɘȭ 
 
ņ 6ń cƘŊĠ 
P< 
cƘŊĠȎǩȰɘɇɓɘȭǩŹïTȐƆǎǩȋȜȐȌªŷȈƾƭǽȞƆǎǴ�ÔǺȟǩPÐ

SȎŶcȍcƘǴĎƛȈǵȞȉ9ÑǺȟȞȔȈȎPÐǴ�ģȍȁȗ5�ƃZǺȟǾǩȔȁŶ

cǴƔvSȎ!řȍȁȗ5ūƃZǺȟȋǯǹȉȢ$ƄǽȞǩŖšǩÏÞHTȐ5ūƃZµ

ǇȌȅǯȇWȝ·ǰǪcƘŊĠȎƆǎ��óȌƿ�ǺȟǾǩŶcȍcƘȌƾȡȞZŦ¬ȍǮ

ȞǽȒȇȍā�Ȍƾ�ǻȋǷȟȏȋȜȋǯǪcƘŊĠǴŶƬǳȜĞŃǻȇǯȞǹȉȎcƘŊ

ĠȍĎƛǽȒǵóEȌªǈȈǮȞȉţǱȜȟȞǪ 
(ņ 1ńȘRė)Ǫ 
 
…�ĩ… 
 
��¬ĳźɇɖȭɒɌ 
 
6.23. �ƔǺȟȇǯȞɃȺȮɜȳ0ȍŶ?ȌƾƭǽȞǯǳȋȞ��¬ȍdǌ( Ǳȏǩ�œě
ɕɈɔSȎđ5ɇɖɅȤȧɔȌǲǷȞwH) Șò5ZŦȈǮȞƱ7ȋśŜİɇɖȭɒɌȌ§
ǯǩ�Ɣ¦ȌIůcȍ��¬ȎɎȿȸɜǺȟȞǹȉǪ 
 
6.24. ��¬ĳźɇɖȭɒɌȍĴİȎǩŶcȢâCäƿȌȡȁȝɎȿȸɜǽȞǹȉǩTȐŶc
ǴųĽǺȟȁ$Ŋè��ȈŹï0ȌĨȔȄȇǲȝǩȔȁĨȔȝŜǷȞǹȉǴä¥Ȉ ǵȞǳȢā
�ǽȞǹȉȈǮȞǪ 
 
6.25. ǹȟȎ	Ȍ�ƔGŵ£°ȈȍIůcȌ�ǻȇƱģǺȟȞǴǩɂɔȬŶcȢǹȍɇɖȭɒ
ɌȌaȗȞǹȉȌȅǯȇȘţ±ǽȞǹȉǪ ǱȏɂɔȬŶcǴǩGŵǺȟȞ>TȐ/ SȎŶƬ
s´ǳȜGŵs´ȑĿƦǺȟȞ>Ȍƻäƽ$ŊǺȟȞs]ȎǩGŵ¦ȍŶcȍ��¬Ȍ�

ǽȞ¤ǅǴ³ȝűǵè��Ȉƅ"ǺȟǩȔȁòƀǺȟȞǹȉǪǺȜȌǩƻäƽȌȡȁȝ$�Ǻȟǩ

�ģǺȟȞ�ƽŶcȌȘţ±Ȣ¶ǰǹȉǪ(3Ř
ęŶcșĔOđćŇȍº�>ȍ)1đż¦
ȍŶcȍ��¬òƀȎŶcƼįäƽ�Ȍ�ÔǺȟǩȀȍs]Ȏ^ÛȌɎȿȸɜǽȞªŷȎ

ȋǯǪǻǳǻǩƇ¢ǽȞs]ȌȎǩ1đż¦ȍŶcȍ��¬ȘSɎȿȸɜǽȞǹȉǪ 
 
6.26. ��¬ĳźɇɖȭɒɌȎÏÞHǺȟȁɇɖȽȯɔ�Ȍǩņ 4ńȍ/ŨǆȌ§ǯƁƠǺ
ȟǩŘëȎrbÞȉǻȇú�ȋȘȍȉǽȞǹȉǪ��¬ĳźɇɖȭɒɌȈ�ģǺȟ Ȟøe(ȉȝ
ȡǷ��¬ȹɏɘɂɜ)Ȏņ 3ńȍ/Ũǆ� ȐȌ Annex 15Ȍ§ǯƱï¬ȢļƊǻǩTȐ
$�ŊĠǽȞǹȉǪ 
 
6.27. Ʊï¬��¬ɇɖȭɒɌȌȅǯȇȍɇɖȽȯɔȎ�ģäƿȍàŕÛĕȌȔȈTȐǩƿ
�ȎǺȟȋǯǴ��ȍɃɒɍɜȸȢaȖǹȉ 
 @"¢ȝǩTȐƇ¢ǽȞs]ȌȎīȋȞɂȺȹȰȧȵ¢ȝȍɂȺȹÍ 
 ƾƭǽȞěĠİǩH�İǩ©ġě�İTȐġě�İȋƆǎÓă 
 ]ïqĐ 
 ƆǎÓăȑȍRė 
 �eŭȲȴȻɌȍƁƤ 
 Ɔǎƽǁ(ȸȧɌɉȧɘȽ) 
 $�è�ȌȅǯȇȍƁƤ(ŶcȍųĽȌÎ]ǽȞǩƻäƆǎȌ�ǽȞ÷ĐHǺȟȁ
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ICHè�ǴģǯȜȟȞǹȉ) 
 IůcȌĜȌƱģǺȟȞɃɒɍɜȸ 
 
6.28. ��¬ĳźɇɖȭɒɌȌ�ǽȞɇɖȽȯɔȎǩȘǻȀȟǴú¢HǺȟɇɖȽȯɔȌÏÞH
ǺȟȇǯȞȋȜǩƔv¸ƊĥƏÞ�ȈÆ5Ǻȟȁ¢8ȍƻä��¬òƀȌ�ǽȞɇɖȽȯɔ

ȉīȋȄȇȘțǯ( ǱȏƆǎǉ�ǩSȎ ICHF{è�ȑÝÒǽȞs])Ǫ 
 
6.29. ɂȺȹÍTȐƆǎǉ�Ȏ)_6êȢZŦȉǽȞJ6ȋȼɜȸƷȢÆ!ǽȞȘȍȈǮȞ
ǹȉǪ:Ʃú¢HǺȟȋǯ ƿȝǩý�ŶƬǺȟȞŶcȌȅǵǩƇ¢ǽȞs]Ȏ\@" TȐǩ
\�ùGŵȍȸȧɇýȌ�ȋǶȉȘ 1ɂȺȹǴ��¬ɇɖȭɒɌȌaȗȜȟȞǹȉ(Ƈ¢�Ȍ�
ȘġĢǺȟȋǯs]ȢǀǶ)Ǫƪ�ǩDěȢģǯȞƆǎǴ^Ûİ��¬ɎȿȸɓɘȭȌªŷȈ
ǮȝǩòƄĉȍƱ7ȋ�ßȍÓǴȋǯs]ȎǩƆǎǉ�ȌɓȴȬ-ɈɀɅȦȺȽȍţǱȢǯȟȇ
țǯǪɆɒȮȻȦɘȭăTȐɊȽɓȫȲɘȭȼȱȧɘȍP<ȎǩɇɖȽȯɔ�Ȉľ�İȋú¢¬

ǴǮȞs]ȌȎƱģǻȇțǯǪ 
 
6.30. ǮȞĝĂ�ȈȎǩƥAȍɂȺȹȢ��¬ĳźɇɖȭɒɌȌaȗȋǷȟɂȋȜȋǯǪ Ǳ
ȏǩ��¬ĳźȎǩ�ŀSȎGŵȌ�ǽȞǯǳȋȞƶyȋwÝSȎǯǳȋȞƶyȋƮŧȍ

¦ȈȘòƀǺȟȞǹȉǪǯǳȋȞ14Ġǩ1A�SȎfVȍ�óȘ��¬ɇɖȭɒɌȌaȗȞ

ǹȉȌȅǯȇţ±ǽȞǹȉǪ 
 
6.31. ��¬ĳźƆǎȍŘëȎ	ŷƕ�ŤTȐǩĜȌȨɜȷɒȧȵȾɃɜȷɘ Ǵ;ģȈǵȞ
țǰȌǻȋǷȟɂȋȜȋǯǪ��¬ĳźƆǎǴǩɂɔȬŶcSȎàŕŶcȍŶƬs´�xȍ

ȰȧȽȈ�ÔǺȟȞs]ȌȎǩƾ#ŤƽȍÏÞHǺȟȁWȝāȗÞǴǮȞǹȉǪ^Ûİ��¬

òƀȍŘë Ȏǩ´Ƣ��ȌțȞėìȍȁȗŶƬs´Ȍȇ;ģZŦȈ ǮȞǹȉǪ 
 
6.32. ŹïxǩSȎƶyȋǄ��ȍ)_ȎƍìǻȋǷȟȏȋȜȋǯǪǯǳȋȞļƊǺȟȁŹ
ïxȍŘëǩSȎƶyȋâ�)_ȘƾƭǽȞ´Ƣ��ȌrbǽȞǹȉǪ�sȌąƪǻȇǯȞ

ɂȺȹȌ�ǻȇǲǹȝ¨Ȟ¤ǅȌȅǯȇȎæ GMPȪȧȾņ 8ńȌ§ǯǩȔȁƾƭǽȞ´Ƣ�
�ȌĶƎǻȇţ±ǽȞǹȉǪ 
 
6.33. ɇɖȭɒɌȌƾǽȞǯǳȋȞ�ƽİŘƐȘaȗǩġ³Ǻȟȁ/ȼɜȸȍȔȉȗǴÏÞH
Ǻȟ$�ǺȟȞǹȉǪǹ ȍȔȉȗȎ�äİėìȍ�ƒȈǮȞǹȉǪ 
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2.Ǐ  11.5  Půȍ��¬Ɏȿȸɓɘȭ 
 
11.50  ÏÞHǺȟȁ�Ô�ȍ��¬ƆǎɇɖȭɒɌɞ��¬ƅ"TȐļƊȢaȖǪɟȎɡP

ůȍ��¬Ĝ¬ȢɎȿȸɓɘȭǽȞțǰȌƂſǺȟȇǯȞǹȉǪȔȁɡȀȍŘëȎɡƱ7

ȋ$Ŋè�TȐɓȻȴȽÕSȎ�ģäƿȢļƊǽȞȁȗȌģǯȞǹȉǪ 
11.51  ��¬ƆǎȌ�ģǽȞƆǎµǇȎɡɂɓȼɜȲɑɘǴűȡȟȁȘȍȈǮȝɡ��¬Ȣ

ƅ"ȈǵȞȘȍȈǮȞǹȉǪ 
11.52  ��¬ģȍò�ȎɡƔvģȌģǯȞ�eȉ^Ňȋ�eȌ$ŊǽȞǹȉǪ ǱȏɡPů

ȢɅȤȧɂɜȾɒɌ0ȍŴȌ.ȟȇƔvǽȞs]ȌȎɡ��¬ģò�Ȏ^ǼçƘȍŴ

TȐçƘȍŖ³ǴƔvģȍȾɒɌȉ^ŇSȎ^�ȍ�ȴȮɜɔȍȾɒɌȌ.ȟȞǹ

ȉǪ 
11.53  ƪ�ɡɓȻȴȽÕSȎ�ģäƿȢļƊǽȞȁȗȌɡà8ȍ�Ɣģ 3ɖȺȽȢ��¬ȍɎ

ȿȸɓɘȭɇɖȭɒɌȌģǯȞǹȉǪȁȂǻɡȀȟȔȈȍĺłȼɜȸȌțȝPůǴ�ȋǶȉ

Ș 2�ƽ��ȈǮȞǹȉǴ�ČǺȟȇǯȞs]ȌȎɡ3ɖȺȽțȝ�ȋǯɖȺȽÍȢģǯȞ
s]ǴǮȞǪ 

11.54  Ȁȍ¦ɡġĢǻȁPůȌȅǯȇɡ�ȋǶȉȘ� 1 ɖȺȽɞȀȍ�ȌŶƬǴȋǯs]ȢǀǶɟ
Ȣ��¬ɎȿȸɓɘȭɇɖȭɒɌȌģǯɡȔȁɡ��¬ȢļƊǽȞȁȗȌ�ȋǶȉȘ� 1
fƆǎȢűǰǹȉǪ 

11.55  âCäƽǴĹǯPůȌȅǯȇȎɡƆǎȢÝȌǉŠȌűǰǹȉǪ ǱȏɡâCäƽǴ 1
���ȍɡɂȧȨȻȬɁɖȳɜPůɡġěĤéPůTȐȀȍ�ȍPůȌȅǯȇȎɡ�

�¬ģò�ȢÃWǻɡà8ȍ 3 ɚáƽȎýáƆǎȢűǯɡȀȍ¦Ȏ 3 ɚáƽǁȈƆ
ǎȢűǰǹȉǪPůȍ��¬Ǵ��ǻȋǯǹȉȢļƊȈǵȞȼɜȸǴ�lǽȞs]ȌȎɡ

Ĝ�ȍƆǎƽǁɞ Ǳȏ 9 ɚáƆǎɟȍ=ǀȢţ±ǽȞs]ǴǮȞǪ 
11.56  ªŷȋs]ȌȎɡ$�è�ȎɡICHȍ��¬Ȍ#ȞȪȧȾɒȧɘȍŹ�ȌțȞǹȉǪ 
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3.Ǐ  Q1A(R2)Ǐ Ôűƪĸɞ¼ŏɟ 
 
2ɣȪȧȾɒȧɘ 
2.1. Pů 
 
2.1.5. Źï 
ŹïɡMȃČ�ǆĴɡ6êÓăTȐ9�qĐȎɡICHȪȧȾɒȧɘ Q6ATȐ Q6BȌƁƠǺ
ȟȇǯȞǪPů�ȍ6żġ³ěȍŹïȎɡICHȪȧȾɒȧɘ Q3AȈƐƑǺȟȇǯȞǪ 
��¬ƆǎȎɡ$�Ȍțȝ¤ǅȢXǷÙǯČ�ǆĴTȐcƘɡ�/¬SȎâC¬Ȍ¤ǅȢ

�ǱȞțǰȋČ�ǆĴȢƲ�ǽȞǪƆǎȌȎɡPůȍěĠİɡH�İɡġě�İTȐ©ġě

�İČ�ǆĴȢƱ7ȌaȗȞǪČ�ÓăȉǻȇȎɡ��¬ƆǎȌģǯȞÓăȉǻȇƱ]¬Ǵ

òƄǺȟȁ6êÓăȢÃģǽȞǪČ�ȍŢȝƣǻȍªŷ¬TȐfÍȎɡɂɓȼɜȲɑɘƆǎ

ȍŘëȌqȆǵā�ǽȞǪ 
 
2.1.6. Č�Ûä 
ƻä$�ƆǎȌǲǷȞČ�ÛäȎɡPůȍ��¬ȍĜ¬ȢJ6Ȍ¹ÈȈǵȞțǰȌɡ1��
�ȍɓȻȴȽäƽȢƂ�ǽȞPůȌȅǯȇȎɡƪ�ɡ1�ĴȎ 3 əáýɡ2�ĴȎ 6 əáýɡȀ
ȍ¦ȎɓȻȴȽäƽȢƪǻȇ 1�ýȉǽȞǪ 
 
����
���&-��

�ŨȌɡPůȍ��¬ȎɡĘ��¬ȉªŷȈǮȟȏč�Ȍ�ǽȞ��¬ǴƆǎȈǵȞțǰ

ȋƱ7ȋ$�è�Ȍǲǯȇƅ"ǺȟȞȒǵȈǮȞǪ$�è�TȐƆǎäƽȎɡƖŮɡąƪT

ȐȀȟȌŜǶ�ģȢJ6ţ±ȌǯȟȁȘȍȉǽȞǪǏ

ƻä$�ƆǎȎɡĥƏÛȌǲǯȇɡƆǎȍƩ�ȈǮȄȇȘǖǏ ɖȺȽ��ȍqĐɖȺȽȍǔǕə

á��ȍäƽȍƆǎ³şȢȘȄȇ¸ƊĥƏǻȇ�ǻÊǱȋǯǴɡĥƏǺȟȞɓȻȴȽäƽȢ$

ƄǽȞJ6ȋäƽśŜǽȞǪ¸ƊĥƏ¦ ǵŜǵ�Ôǻȁ³şȎɡűÌ¢�ȍĀȗȌ«Ǽȇ

Æ5ǽȞǪAƫƆǎ³şSȎªŷȌ«Ǽȇ�ƽİȋ$�è�ȈƆǎǺȟȁ³şȎɡơƦ�

ȌƙǹȝǰȞƖŮÓăǳȜȍĹäİȋƮŧȍ¤ǅȢƅ"ǽȞȁȗȌ;ģǺȟȞǪǏ

Půȍƻä$�Ɔǎȍ$�è�ɡAƫƆǎȍ$�è�TȐªŷȋs]ȍ�ƽİƆǎȍ

$�è�ȍƈŔȎɡ�ƁȌĽǽǪ¦ŜȍǆȌƇ¢ǻȋǯPůȎɡ�ŨİȋPůȉǻȇWȝ·

ǰǪî¾ǴǮȟȏɡ�ȍ$�è�ȢÃģǽȞǹȉǴȈǵȞǪǏ

�

����
�����21�"4�

Ǐ

�
ƆǎȍŁǍǏ $�è�Ǐ ĥƏÛĕȈȍà�ƆǎäƽǏ

ƻä$�ƆǎɠǏ

Ǐ

ǕǘǧǦǕǧɤǙǓɝǤǡǦǘɝǤǡSȎǏ

ǖǓǧǦǕǧɤǙǘɝǤǡǦǘɝǤǡǏ

ǔǕəáǏ

Ǐ

�ƽİƆǎɠɠǏ ǖǓǧǦǕǧɤǙǘɝǤǡǦǘɝǤǡǏ ǙəáǏ

AƫƆǎǏ ǗǓǧǦǕǧɤǚǘɝǤǡǦǘɝǤǡǏ ǙəáǏ

ɠɠǏĥƏŤȎɡƻä$�ƆǎȉǻȇǕǘǧǦǕǧɤǙǓɝǤǡǦǘɝǤǡǏSȎǖǓǧǦǕǧɤǙǘɝ

ǤǡǦǘɝǤǡȊȃȜȍè�ȈűǰǳȢā�ǽȞǪǏ
ɠɠǏǖǓǧǦǕǧɤǙǘɝǤǡǦǘɝǤǡǏǴƻä$�è�ȍs]Ȏɡ�ƽİè�ȎȋǯǪǏ

Ǐ
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Ǐ

ǕǘǧǦǕǧɤǙǓɝǤǡǦǘɝǤǡȈƻä$�ƆǎȢűǯɡAƫƆǎȌǲǯȇɡǙəáȍƆǎȍ

ǯǾȟǳȍÛĕȈɡǬØļȋcƘȍwHǭǴƊȗȜȟȁs]ɡ�ƽİȋè�ȈƥAȍƆǎȢ

�ÔǻɡǬØļȋcƘȍwHǭȍqĐȌ�ǻȇƅ"ǻȋǷȟȏȋȜȋǯǪ�ƽİƆǎȎɡ:Ȍ

�ǳî¾ǴȋǯƿȝǽȒȇȍƆǎȢ�ÔǽȞǪ¸ƊĥƏÛȌȎɡ�ƽİȋè�Ȉ�ÔǺȟȞ

ǔǕəáȍƆǎțȝɡǙəá��ȍƆǎ³şȢÆ5ǽȞǪǏ

��ɡPůȌȅǯȇȍǬØļȋcƘȍwHǭȉȎɡŹïǳȜȍƮŧǴƊȗȜȟȁs]Ȣǯ

ǰǪǏ

 
����
�����3)���&�%#�

Ǐ

 
 
 
 
����
������)���&�%#�

 
 
 
 
 
����
����;��������&�%#�

ɢǕǓǧ��Ȉ$�ǺȟȞPůȎɡ&:Ȍ~¢ȋ$�è�ȍ�ȈƆǎȢ�ÔǽȞǪǏ

 
�������8� ���

��¬ƆǎȎɡǖɖȺȽ��ȍPůȌȅǯȇ�ÔǻɡªŷȋěĠİɡH�İɡġě�İT

Ȑ©ġě�İƆǎŇȈ¨ȜȟȞ��¬ȍrȢƱúȌƅ"ǽȞǹȉȌțȝɡ^öȍè�ȈŶ

ƬǺȟȞǽȒȇȍɖȺȽȌƱģȈǵȞɓȻȴȽäƽȢƂ�ǽȞȘȍȈǮȞǪ�éġĢǺȟȞɖȺȽ

ǴɓȻȴȽäƽȢƪǼȇŹïȌƱ]ǽȞļǳǺȎɡ\ɖȺȽȍȏȜȅǵȍŀ�Ȍ¤ǅǺȟȞǪǏ

¨ȜȟȁȼɜȸǳȜPůǴɓȻȴȽäƽ�ȓȉȣȊ6żǿǾɡwDȘȓȉȣȊȋǯǹȉǴĽǺ

ȟɡĥƏǽȞɓȻȴȽäƽǴJ6$ƄǺȟȞs]Ȏɡƪ�ɡú�ȋŚſżêȢ�ÔǽȞªŷ

ȎȋǯǴɡżêȢķĩǽȞú¢¬ȢƁƠǽȞǪǏ

ŗÛİȌwHǽȞ�ƷİČ�ǆĴȍȼɜȸǳȜɓȻȴȽäƽȢĀȗȞs]ɡü�mȍÜŝ

ȍǜǘɝĚ(%ǊƿħǴ9�qĐȉ��ǽȞÛäȢȘȄȇā�ǽȞǪɖȺȽƽȍwDǴ�Ǻǯ

ǹȉǴŚſżêǳȜØȜǳȋs]Ȏɡ/ɖȺȽȍȼɜȸȢ�¿ǻȇƅ"ǻɡ/�ȉǻȇ�ȅȍɓ

ȻȴȽäƽȢĀȗȞȍǴâıȋÓăȈǮȞǪǹȍżêȎɡ&ǫȍɖȺȽȍf�ĵŝȍ)ǵTȐ

Şƞ7ĚȌ�ǻȇƱ7ȋŚſżêȢƱģǽȞǹȉȌțȄȇűǰǹȉǴȈǵȞɞȁȉǱȏɡñNȍ

â¯ÿĐȉǻȇǓǑǕǘțȝyǵǯǥ'ȢģǯȞɟǪȔȁɡ/ɖȺȽȍȼɜȸȢ�¿ǻȇƅ"ǽȞǹȉǴ

�Ʊ7ȋs]Ȏɡ&ǫȍɖȺȽȍɓȻȴȽäƽȍǰȃȍàĹȍäƽȢɓȻȴȽäƽȉǽȞǪǏ

ĵŝf�6êȍȁȗȌȼɜȸȢwÇǽȞªŷǴǮȞǳȊǰǳȎɡ6żÜŝȍ£ȌțȄȇā

ȔȞǪƪ�ɡ6żÜŝȎŉŲĴĲǮȞǯȎ�ÍĴĲȈÛƽȍǔùɡǕùSȎǖùƾÍȌțȄȇ

ųȡǺȟȞǪ&ǫȍɖȺȽȍȼɜȸSȎ/ɖȺȽȢ�¿ǻȁȼɜȸǴɡÄ�Ǻȟȁ6żĵŝSȎ

ÜŝȌƱ]ǽȞǳȊǰǳȎŚſżêȌțȝò�ǽȞǪǏ

�
ƆǎȍŁǍǏ $�è�Ǐ ĥƏÛĕȈȍà�ƆǎäƽǏ

ƻä$�ƆǎǏ ǘǧǦǖǧǏ ǔǕəáǏ

AƫƆǎǏ ǕǘǧǦǕǧɤǙǓɝǤǡǦǘɝǤǡǏ ǓǙəáǏ

Ǐ
 

�
ƆǎȍŁǍǏ $�è�Ǐ ĥƏÛĕȈȍà�ƆǎäƽǏ

ƻä$�ƆǎǏ ɢǕǓǧǦ ǘǧǏ ǔǕəáǏ
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ú¢HȈǵȟȏɡ¸ƊÛȌɡƻä$�Ɔǎȍ³şȢxÂǽȞǹȉȌțȝɡ�Čŋi��Ȍɓ

ȻȴȽäƽȢƿȜȟȁŋiȈ�ƻǽȞǹȉǴȈǵȞǪ6żøõȌȅǯȇØȜǳȌȋȄȇǯȞǹȉɡ

AƫƆǎȍ³şɡÍ�ɎȼɔȍƱ]¬ɡɖȺȽȰȧȵɡRţƗÐȍ�lŇȌqȆǯȇú¢H

ǽȞǹȉǴȈǵȞǪȁȂǻɡǹȍxÂȎ�ČäƽȢƚǱȇȘ^�ȍ6żÜŝǴśŜǽȞȉȍ�

�ȌqȆǯȇǯȞǪǏ

aƷȍȕȋȜǾɡ6żġ³ěȍƷșȀȍ�ȍƱ7ȋČ�ǆĴȌȅǯȇȘƅ"ǽȞªŷǴ

ǮȞǪǏ

 
�����6� ���

 
�������7� �.�

ŹïɡMȃČ�ǆĴɡ6êÓăTȐ9�qĐȎɡ5ū9�ÛȍŹïȉâCäƽ�ȍŹï

ȍīȋȄȁ9�qĐȍţǱÓȢaȗȇɡǢǟǡȪȧȾɒȧɘǣǙǝTȐǣǙǞȌƁƠǺȟȇǯȞǪŶ

?�ȍ6żěȍŹïȎɡǢǟǡȪȧȾɒȧɘǣǖǞȌƁƠǺȟȇǯȞǪǏ

��¬ƆǎȌȎɡ$�Ȍțȝ¤ǅȢXǷÙǯČ�ǆĴTȐcƘɡ�/¬SȎâC¬Ȍ¤

ǅȢ�ǱȞțǰȋČ�ǆĴȢƲ�ǽȞǪƆǎȌȎɡěĠİɡH�İɡġě�İTȐ©ġě�

İČ�ǆĴɡ$�?aƷɞ ǱȏɡoƴH?ɡ»Ŭ?ɟɡ�ȐȌøŦ¬Ɔǎɞ Ǳȏɡ�f¢

ȝȍº�ƷɟȢƱ7ȌaȗȞǪ6êÓăȎɡ��¬ƆǎȌģǯȞÓăȉǻȇƱ]¬ǴJ6Ȍ

òƄǺȟȁÓăȢÃģǽȞǪČ�ȍŢȝƣǻȍªŷ¬TȐfÍȎɡ6êăɂɓȼɜȲɑɘȍ

ŘëȌqȆǵā�ǽȞǪǏ

âCäƽȍ9�qĐȎɡ¨ȜȟȞǽȒȇȍ��¬Ɔǎȍ³şȢţ�ǻȇā�ǽȞǪâC

äƽȍŹïȎɡ��¬ƅ"TȐ$��ȌŻ�ǺȟȁwHȌqȆǵɡ~¢ȋĠĤǴǮȞs]

ȌȎɡ5ū9�ȍ9�qĐȉīȋȞǹȉȘǮȞǪ$�?aƷƆǎȌǲǯȇɡ5ū9�ȍ9�

qĐȉâCäƽȍ9�qĐȍƽȌ�ǴǮȞs]ȎɡŶ?Ƽį�Ȍɡ�Ɣ��ȍàŕ4Ó

ɞ$�?Ĕ��xɟȍŶ?ȌȅǯȇɡH�İaƷȉ$�C@ȉȍĶƾƾ#ȢòƄǽȞǹȉȌț

ȄȇƋØǽȞǪ$�?aƷƆǎȌǲǷȞ5ū9�ȉâCäƽȍ9�qĐȍưǯȍâĖȌ#

ȜǾɡ�ȅȍqĐɖȺȽȍŶ?ȢģǯɡâCäƽȍàŕÛĕȌǲǯȇɡ$�?aƷƆǎȌA

Ǳɡ$�C@ƆǎȢűǯɡļƊǽȞǪǏ

 
����	��0'+,�

ƻä$�ƆǎȌǲǷȞČ�ÛäȎɡŶ?ȍ��¬ȍĜ¬ȢJ6Ȍ¹ÈȈǵȞțǰȌɡǔ�

��ȍâCäƽȢƂ�ǽȞŶ?ȌȅǯȇȎɡƪ�ɡǔ�ĴȎǖəáýɡǕ�ĴȎǙəáýɡȀȍ

¦ȎâCäƽȢƪǼȇǔ�ýȉǽȞǪǏ

ȔȁɡAƫƆǎȌǮȄȇȎƆǎƼ�Ûȉŕ�ÛȢaȗȇɡǙǏ əáȍƆǎȌȅǵǖf��ɞ 

ǱȏɡǓɡǖɡǙəáɟűǰǹȉǴãȔǻǯǪƼįÛȍŗǎȌqȆǯȇɡAƫƆǎȍŘëȌcƘȍ

ØļȋwHǴĽǺȟȞǹȉǴ�®ǺȟȞs]ȌȎɡČ�ŕ�ÛȌǲǯȇò�ÍȢușǻȇƆ

ǎȢűǰǳɡSȎƆǎſĦȌǗĪĴȍČ�ÛĕȢAǱȞǹȉȌțȝɡu¡ǻȁƆǎȢűǰǪǏ

AƫƆǎȌǲǯȇɡcƘȍØļȋwHǴĽǺȟȁȁȗȌ�ƽİȋè�ȈȍƆǎǴªŷȌ

ȋȄȁs]ȌȎɡƆǎƼ�Ûȉŕ�ÛȢaȗȇɡǔǕəáȍƆǎȌȅǵǗf��ɞ ǱȏɡǓɡǙɡ

ǜɡǔǕəáɟűǰǹȉǴãȔǻǯǪǏ

~¢ȈǮȟȏɡɊȽɓȫȲɘȭășɆɒȮȺȻȦɘȭăŇɡČ�ÛĕȢĊȜǽĊÍƆǎɡǮȞ
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ǯȎǮȞŷgȍŖȕ]ȡǿȍŶ?ȌȅǯȇȎ/ǶƆǎȢűȡȋǯĊÍƆǎȢƱģǽȞǹȉǴ

ȈǵȞǪǏ

�

����
���&-��

�ŨȌɡŶ?ȍ��¬ȎɡĘ��¬ɡªŷȈǮȟȏɡč�Ȍ�ǽȞ��¬ɡȔȁđ�ȍÉ

zȍZŦ¬ȌȅǯȇƆǎȈǵȞ$�è�Ȍǲǯȇƅ"ǺȟȞȒǵȈǮȞǪ$�è�TȐƆ

ǎäƽȎɡƖŮɡąƪTȐȀȟȌŜǶ�ģȢJ6ţ±ȌǯȟȁȘȍȉǽȞǪǏ

đżSȎ�Ƶ¦ȍŶ?ȍ��¬ȌȅǯȇȘɡƍŶÓăɡ$�è��ȐȌđżSȎ�Ƶ

¦ȍ�ģäƽȌȅǯȇȍųĽȍȁȗȍrȢÆ!ǽȞȁȗȌªŷȌ«Ǽȇ�ÔǽȞǪǹȍ

ƆǎȎƆǎƼ�ÛȉàŕÛĕȌǲǯȇú�ȋ��¬Ɔǎȍ�ƳȉǻȇɡqĐɖȺȽȍŶ?Ȍ

ȅǯȇđżSȎ�Ƶ¦Ȍ�ģäƽȔȈűǰǪĥƏ>ȌâCäƽȔȈȍƻä$�Ɔǎ³şǴ

¨Ȝȟȇǯȋǯs]ȎɡǔǕəáSȎȼɜȸȍ¨ȜȟȞàŕÛĕȈűǰǪ�ŨİȌɡǹȍƆǎȎ

ȯɋȺȽɍɘȽɖȺȽȌȅǯȇŢȝƣǽªŷȎȋǯǪǏ

ƻä$�ƆǎȎɡĥƏÛȌǲǯȇɡƆǎȍƩ�ȈǮȄȇȘɡǖɖȺȽ��ȍqĐɖȺȽȍǔǕə

á��ȍäƽȍƆǎ³şȢȘȄȇ¸ƊĥƏǻȇ�ǻÊǱȋǯǴɡĥƏǺȟȞâCäƽȢ$Ƅ

ǽȞJ6ȋäƽśŜǽȞǪ¸ƊĥƏ¦ ǵŜǵ�Ôǻȁ³şȎɡűÌ¢�ȍĀȗȌ«ǼȇÆ

5ǽȞǪAƫƆǎ³şSȎªŷȌ«Ǽȇ�ƽİȋ$�è�ȈƆǎǺȟȁ³şȎɡơƦ�Ȍ

ƙǹȝǰȞƖŮÓăǳȜȍĹäİȋƮŧȍ¤ǅȢƅ"ǽȞȁȗȌ;ģǺȟȞǪǏ

Ŷ?ȍƻä$�Ɔǎȍ$�è�ɡAƫƆǎȍ$�è�TȐªŷȋs]ȍ�ƽİƆǎȍ

$�è�ȍƈŔȎɡ�ƁȌĽǽǪ¦ŜȍǆȌƇ¢ǻȋǯŶ?Ȏɡ�ŨİȋŶ?ȉǻȇWȝ·

ǰǪî¾ǴǮȟȏɡ�ȍ$�è�ȢÃģǽȞǹȉǴȈǵȞǪǏ

 
����
�����21�6��

 
 
 
 
 
 
 
 
 
 
ǕǘǧǦǕǧɤǙǓɝǤǡǦǘɝǤǡȈƻä$�ƆǎȢűǯɡAƫƆǎȌǲǯȇɡǙəáȍƆǎȍ

ǯǾȟǳȍÛĕȈɡǬØļȋcƘȍwHǭǴƊȗȜȟȁs]ɡ�ƽİȋè�ȈƥAȍƆǎȢ

�ÔǻɡǬØļȋcƘȍwHǭȍqĐȌ�ǻȇƅ"ǻȋǷȟȏȋȜȋǯǪ¸ƊĥƏÛȌȎɡ�

ƽİȋè�Ȉ�ÔǺȟȁǔǕəáȍƆǎțȝɡǙəá��ȍƆǎ³şȢÆ5ǽȞǪǏ

�ŨȌɡŶ?ȌƾǽȞǬØļȋcƘȍwHǭȉȎɡùȌÅǸȞs]ȈǮȞǪǏ

ǔɣǏƆǎƼ�ÛǳȜaƷǴǘɝ��wHǻȁs]ɡġě�İSȎ-ĭ�İÓăȢģǯȞÛ

Ȏɡ@"Ǵ9�qĐǳȜƮŧǻȁs]Ǐ

ǕɣǏĜ�ȍ6żġ³ěǴ9�qĐȢƚǱȁs]Ǐ

ǖɣxŻɡěĠİǆĴTȐøŦ¬ƆǎǴ9�qĐǳȜƮŧǻȁs]ɞ ǱȏɡŪɡĶ6ǃɡ

1²ē¬ɡȮɜȫɘȭɡĻ�ɡǔf¢ȝȍº�ƷɟɡǻǳǻɡAƫƆǎè��ȈȎɡěĠ

�
ƆǎȍŁǍǏ $�è�Ǐ ĥƏÛĕȈȍà�ƆǎäƽǏ

ƻä$�Ɔǎǐ Ǐ

Ǐ

ǕǘǧǦǕǧɤǙǓɝǤǡǦǘɝǤǡSȎǏ

ǖǓǧǦǕǧɤǙǘɝǤǡǦǘɝǤǡǏ

ǔǕəáǏ

Ǐ

�ƽİƆǎǐ ǐ Ǐ ǖǓǧǦǕǧɤǙǘɝǤǡǦǘɝǤǡǏ ǙəáǏ

AƫƆǎǏ ǗǓǧǦǕǧɤǚǘɝǤǡǦǘɝǤǡǏ ǙəáǏ
ǐ ǐ Ǐ ĥƏŤȎɡƻä$�ƆǎȉǻȇǕǘǧǦǕǧɤǙǓɝǤǡǦǘɝǤǡSȎǖǓǧǦǕǧɤǙǘɝ

ǤǡǦǘɝǤǡȊȃȜȍè�ȈűǰǳȢā�ǽȞǪǏ
ǐ ǐ Ǐ ǖǓǧǦǕǧɤǙǘɝǤǡǦǘɝǤǡ Ǵƻä$�è�ȍs]Ȏɡ�ƽİè�ȎȋǯǪ 
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İĜ¬ȍwHɞ Ǳȏɡn?ȍƝHɡȬɓɜɌȍŰżɟǴ�®ǺȟȞǹȉȘǮȞǪǏ

ǺȜȌɡ?pȌțȝªŷȌ«ǼȇǏ

ǗɣǏ ǥǡǴ9�qĐȢƮŧǻȁs]Ǐ

ǘɣǏ đ5ƆǎɞǔǕº�L�ɟȈ9�qĐȢƮŧǻȁs]Ǐ

 
����
����!9:*�($� 5�	�6��

ÿȢq?ȉǽȞŶ?ȈKƧƯ¬ȍ�eȌ�ȟȜȟȁȘȍȌȅǯȇȎɡěĠİɡH�İɡġ

ě�İTȐ©ġě�İ��¬ȌAǱȇɡ�®ǺȟȞÿ6ȍÉzȌȅǯȇȘƅ"ǽȞǪǹȍƅ

"Ȏ�ƁȍțǰȌɡ�ǯĶ�č�è��ȈűȡȟȞǪàŕİȌȎɡKƧƯ¬ȍ�eȌ�ȟȜ

ȟȁÿȢq?ȉǽȞŶ?Ȏɡ�ǯĶ�č�è�ȌǲǷȞƖŮȌťǱȞǹȉȢĽǽªŷǴǮȞǪ

Ǆÿđ�Ȣq?ȉǻȁŶ?ȌȅǯȇȎɡ^öȍÓăȢƼįǻɡrbǽȞǪǏ

Ǐ

Ǐ

Ǐ

 
 
 
 
 
 
����
�����3)���&�6��

Ǐ

Ǐ

Ǐ

 
����
������)���&�6��

Ǐ

Ǐ

Ǐ

23�Ȉȍ$�ȍs]ȍâCäƽȎɡƻä$�ƆǎȈ¨ȜȟȞƆǎ³şɞɓȥɔȸȧɌȍ

ȼɜȸɟȌqȆǯȇĥƏǽȞǪ23�Ȉȍ$�ȍs]ȎɡAƫƆǎǴȋǯȁȗɡƖŮÓăǳ

ȜȍĹäİȋƮŧȍ¤ǅȢƋØǽȞȁȗɡ�×Ǻǿȁċ�ɞ ǱȏɡǘǧǦǖǧSȎǕǘǧǦ

ǕǧɟȈƱ7ȋäƽȌȡȁȞƆǎȢǔɖȺȽȌȅǯȇ�ÔǽȞǪǏ

�

����
�	��;��������&�%#�

ɢǕǓǧ��Ȉ$�ǺȟȞŶ?Ȏɡ&:Ȍ~¢ȋ$�è�ȍ�ȈƆǎȢ�ÔǽȞǪǏ

�

�������8� ��

Ŷ?ȍ��¬ȌƾǽȞrȎɡěĠİɡH�İɡġě�İTȐ©ġě�İƆǎŘëɡǺ

ȜȌȎ?pȌĜâȋǆĴɞ ǱȏɡŗYj£Ŷ?ȍđ5ÛƽɟȢƱ7ȌaȗȇɡŒŚİȌƁ

Ơǻɡƅ"ǻȋǷȟȏȋȜȋǯǪǏ

��¬ƆǎȎɡǖɖȺȽ��ȍŶ?ȌqȆǵɡ^öȍè�Ȉ�éȌȡȁȄȇŶƬTȐGŵ

�
ƆǎȍŁǍǏ $�è�Ǐ ĥƏÛĕȈȍà�ƆǎäƽǏ

ƻä$�ƆǎǐǏ

Ǐ

ǕǘǧǦǕǧɤǗǓɝǤǡǦǘɝǤǡSȎǏ

ǖǓǧǦǕǧɤǖǘɝǤǡǦǘɝǤǡǏ

ǔǕəáǏ

Ǐ

�ƽİƆǎǐ ǐ Ǐ ǖǓǧǦǕǧɤǙǘɝǤǡǦǘɝǤǡǏ ǔǙəáǏ

AƫƆǎǏ ǗǓǧǦǕǧɤǕǘɝǤǡ��Ǐ ǔǙəáǏ
ǐ ǐ Ǐ ĥƏŤȎɡƻä$�ƆǎȉǻȇǕǘǧǦǕǧɤǗǓɝǤǡǦǘɝǤǡSȎǖǓǧǦǕǧɤǖǘɝ

ǤǡǦǘɝǤǡȊȃȜȍè�ȈűǰǳȢā�ǽȞǪǏ
ǐ ǐ Ǐ ǖǓǧǦǕǧɤǖǘɝǤǡǦǘɝǤǡ Ǵƻä$�è�ȍs]Ȏɡ�ƽİè�ȎȋǯǪ 

�
ƆǎȍŁǍǏ $�è�Ǐ ĥƏÛĕȈȍà�ƆǎäƽǏ

ƻä$�ƆǎǏ ǘǧǦǖǧǏ ǔǕəáǏ

AƫƆǎǏ ǕǘǧǦǕǧɤǙǓɝǤǡǦǘɝǤǡǏ ǓǙəáǏ

Ǐ
 

�
ƆǎȍŁǍǏ $�è�Ǐ ĥƏÛĕȈȍà�ƆǎäƽǏ

ƻä$�ƆǎǏ ɢǕǓǧǦ ǘǧǏ ǔǕəáǏ
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ǺȟȞǽȒȇȍɖȺȽȌƱģȈǵȞâCäƽTȐW·ǯ�ȍĄ¯ȢƂ�ǽȞȘȍȈǮȞǪ�é

ġĢǺȟȞɖȺȽǴâCäƽȢƪǼȇŹïȌƱ]ǽȞļǳǺȎɡ\ɖȺȽȍȏȜȅǵȍŀ�Ȍ

¤ǅǺȟȞǪǏ

¨ȜȟȁȼɜȸǳȜŶ?ǴâCäƽ�ȓȉȣȊ6żǿǾɡwDȘȓȉȣȊȋǯǹȉǴĽǺȟɡ

ĥƏǽȞâCäƽǴJ6$ƄǺȟȞs]Ȏɡƪ�ɡú�ȋŚſżêȢ�ÔǽȞªŷȎȋǯ

ǴɡżêȢķĩǽȞú¢¬ȢƁƠǽȞǪǏ

ŗÛİȌwHǽȞ�ƷİČ�ǆĴȍȼɜȸǳȜâCäƽȢĀȗȞs]ɡü�mȍÜŝȍ
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Iů��ìŊĠƌƻƪĸɟǏ
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Pharmaceutical Quality System (ICH Q10) Conference 
A Practical Approach to Effective Lifecycle Implementation of Systems and Processes for 

Pharmaceutical Manufacturing  
Keio Plaza Hotel (Oogi Ballroom) 

Located on 4F South Tower 
November 5 – 6, 2012 | Tokyo, Japan 

 

As of October 25, 2012 
 

Monday, November 5, 2012 
 

7:00 a.m. – 5:00 p.m.          Oogi Foyer  
Registration Open 
 
7:00 a.m. – 8:30 a.m.           Oogi Foyer  
Continental Breakfast 
 
8:30 a.m. – 8:40 a.m.             
Welcome and Opening Remarks from Co-Chair of the Planning Committee                 
Richard Friedman, Associate Director, OMPQ, CDER, FDA and Co-Chair, Program Planning Committee 
 

 
10:10 a.m. – 10:30 a.m.           Oogi Foyer 
Refreshment Break  
 

 

 
 
 

8:40 a.m. – 10:10 a.m.                                  
P1:  Pharmaceutical Quality System  
Moderator:  Junko Sasaki, QA Principal, Dainippon Sumitomo and Co-Chair, Program Planning Committee 
Session Description: Why is a strong Quality System so fundamental to achieving and maintaining operational 
excellence?  What can we learn from other industries?  What are the cost benefits of more effective and efficient 
manufacturing? In the opening session, senior leaders will discuss how the industry and consumers benefit when science-based 
risk management is used throughout the lifecycle to assure a robust state of control.  The session will address the tangible 
quality-business synergy reaped by "learning organizations" who proactively seek out sources of variability through daily 
vigilance and take advantage of contemporary technological solutions to improve product quality.  
8:40 a.m. – 9:10 a.m. 
Outline of ICH Q10 
Kouichirou Koike, Deputy Director, Compliance and Narcotics Division, Pharmaceutical and Food Safety Bureau Ministry of 
Health, Labour and Welfare 
 

9:10 a.m. – 9:40 a.m. 
Industry Keynote  
Anders Vinther, PhD,  Vice President, Quality Biologics Operating Unit, Global Quality, Roche   
 

9:40 a.m. – 10:10 a.m.  
The Cost of Non-Compliance and Other Industries 
G.K. Raju, PhD, CEO, Light Pharma, Inc.  

10:30 a.m. – 12:00 p.m.         
P2:  Pharmaceutical Quality System - Continued 
Moderator: Anders Vinther, PhD,  Vice President, Quality Biologics Operating Unit, Global Quality, Roche   
Session Description:  Why is a strong Quality System so fundamental to achieving and maintaining operational 
excellence?  What can we learn from other industries?  What are the cost benefits of more effective and efficient 
manufacturing? In the opening session, senior leaders will discuss how the industry and consumers benefit when science-based 
risk management is used throughout the lifecycle to assure a robust state of control.  The session will address the tangible 
quality-business synergy reaped by "learning organizations" who proactively seek out sources of variability through daily 
vigilance and take advantage of contemporary technological solutions to improve product quality. 
10:30 a.m. – 11:00 a.m. 
U.S. Regulatory Perspectives 
Richard Friedman, Associate Director, OMPQ, CDER, FDA   
 

11:00 a.m. – 11:30 a.m. 
Pharmaceuticals Quality Management System (PQS) from the Perspective of Japanese Regulations 
Takao Kiyohara, PhD, Advisory Expert, Pharmaceuticals and Medical Devices Agency (PMDA)    
 

11:30 a.m. – 12:00 p.m. 
Q&A – Panel Discussion P1 & P2 

添付資料４　PDAQ10コンフェレンスプログラム
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Monday, November 5, 2012 – Page 2 (continued) 
 
12:00 p.m. – 1:00 p.m.          TBD 
Lunch 
 
 

 
2:30 p.m. – 3:00 p.m.           Oogi Foyer 
Refreshment Break  
 

 
 

 

 
 

1:00 p.m. – 2:30 p.m.         
P3:  Management Responsibility 
Moderator: Neil Wilkinson, Senior Partner, NSF-DBA 
Session Description:  ICH Q10 deliberately brings to the forefront the critical area of management responsibility within a 
Pharmaceutical Quality System (PQS).  Deming recognized this 50 years ago, and it subsequently became a key part of the 
ISO 9000 series of Quality Management standards.  ICH Q10 aims to reinforce the importance of management in establishing 
and maintaining a companywide quality culture and an effective PQS that assures a state of control and drives 
improvement.  In this session we will hear how these concepts are used in practice within companies, and throughout their 
supply chains for outsourced activities and purchased materials.  We will also hear current expectations as to how 
management should oversee the PQS.  
1:00 p.m. – 1:30 p.m. 
What QS Means and How Management Should Oversee the System 
Steven Mendivil, Executive Director International Quality External Affairs, Amgen, Inc. 
 
1:30 p.m. – 2:00 p.m. 
Case Study:  Role of Management to Drive Industry Improvement 
Anders Vinther, PhD,  Vice President, Quality Biologics Operating Unit, Global Quality, Roche   
 
2:00 p.m. – 2:30 p.m. 
Case Study:  Use of Management Review to Drive Quality and Business Improvement 
Xiao Zhijian, Regional Quality Director, Astra Zeneca  

3:00 p.m. – 4:30 p.m.         
P4:  Management Responsibility- Continued 
Moderator: Neil Wilkinson, Senior Partner, NSF-DBA 
Session Description:  ICH Q10 deliberately brings to the forefront the critical area of management responsibility within a 
Pharmaceutical Quality System (PQS).  Deming recognized this 50 years ago, and it subsequently became a key part of the 
ISO 9000 series of Quality Management standards.  ICH Q10 aims to reinforce the importance of senior management in 
establishing and maintaining a companywide quality culture and an effective PQS that assures a state of control and drives 
improvement.  In this session we will hear how these concepts are used in practice within companies, and throughout their 
supply chains for outsourced activities and purchased materials.  We will also hear the regulators current expectations as to 
how management should oversee the PQS.  
3:00 p.m. – 4:00 p.m. 
Case Study:  Management of Outsourced Activities and Purchased Materials: Addressing the Interfaces 
and Management of Supply Chain (APIs and Excipients) 
Janeen Skutnik-Wilkinson, Partner, NSF-DBA 
 
4:00 p.m. – 4:30 p.m. 
Q&A /P3 & P4 Panel Discussion 

4:30 p.m. – 5:30 p.m.                                  
P5:  Lifecycle Goals 
Moderator: Richard Johnson, President, PDA 
Session Description:  While the PQS is applicable from development through to product discontinuation, certain elements of 
the PQS become more and less relevant over the lifecycle.  The principles of Quality by Design can be embraced during 
development stage to help assure a product can be successfully commercialized using effective manufacturing and testing 
approaches.  This session will look at how the elements and the tools of the PQS can be applied to development of drug 
substance and drug product, and enhance the potential for smooth technology transfer into commercial launch.  Moreover, this 
session will look at lessons learned through commercialization and post market surveillance to effect continuous improvement of 
the product.   
4:30 p.m. – 4:50 p.m.  
Technology Transfer 
Neil Wilkinson, Senior Partner, NSF-DBA 

 

4:50 p.m. – 5:20 p.m.  
Commercial Manufacturing - Integration of PQS into GQP  
Tetsuhito Takarada, Advisory Deputy Director/QA, Mochida Pharmaceutical Co., Ltd   
 
5:20 p.m. – 5:30 p.m.  
Q&A/Discussion 
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Monday, November 5, 2012 (continued) - Tuesday, November 6, 2012 – Page 3 
 
5:30 p.m. – 6:30 p.m.         Starlight/Subaru/Comet 
Networking Reception 
 
 

Tuesday, November 6, 2012 
 
7:00 a.m. – 5:00 p.m.           Oogi Foyer 
Registration Open 
 

7:00 a.m. – 8:00 a.m.           Oogi Foyer 
Continental Breakfast 
 

 
9:30 a.m. – 10:00 a.m.           Oogi Foyer  
Refreshment Break in Exhibit Area 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8:00 a.m. – 9:30 a.m.                                   
P6:  Quality System Enablers: Knowledge Management and Quality Risk Management 
Moderator: Barbara Mary Allen, PhD., Senior Director Global Quality Systems, Eli Lilly & Company  
Session Description:  The lifecycle of a product can extend over many decades and so it is important that product and 
process knowledge is acquired, analyzed, stored and disseminated in a systematic manner. Having knowledge enables 
confident quality risk management to assure quality.  Use of structured, formal risk management methodology facilitates 
consistent science-based decision-making related to products and process controls.  Speakers at this session will share how 
these key topics relate to their quality management system and achievement of quality objectives.  
8:00 a.m. – 8:30 a.m. 
Case Study:  Knowledge Management: An Iterative Process  
Marty Lipa, Director, Knowledge Management Leader, Global Science, Merck & Co., Inc.  
 

8:30 a.m. – 9:00 a.m. 
Regulatory Perspective on QRM and Knowledge Management 
Yukio Hiyama, PhD., Visiting Scientist, National Institute of Health Sciences, and  Co-Chair, Program Planning Committee   
 
9:00 a.m. – 9:30 a.m.  
Q&A/Discussion 

10:00 a.m. – 11:00 a.m.                                   
P7:  Establishing and Maintaining a State of Control 
Moderator:   Yukio Hiyama, PhD., Visiting Scientist, National Institute of Health Sciences, and  Co-Chair, Program Planning 
Committee 
Session Description:  As defined by Q 10 a state of control is a condition in which the set of controls consistently provides 
assurance of continued process performance and product quality.  This session will discuss the effective monitoring and control 
systems that can achieve assurance of continued suitability and capability of processes.  Featured in this session will be how 
effective monitoring can support these goals and how they enable lifecycle approaches to validation, i.e., continued process 
verification.  This session applies to both conventionally manufactured products and those that feature advanced manufacturing 
and control technologies that enable innovations in process validation. 
10:00 a.m. – 10:30 a.m. 
State of Control Over the Lifecycle and Process Validation (New and Legacy Products) 
Richard Friedman, Associate Director, OMPQ, CDER, FDA   
 

10:30 a.m. – 11:00 a.m. 
Case Study:  Conventional and Modernized Process using Knowledge from Development and  Lifecycle Monitoring to 
Support Continued Product Verification  
Barbara Mary Allen, PhD, Senior Director, Global Quality Systems, Eli Lilly & Company  
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Tuesday, November 6, 2012 – Page 4 (continued) 
 

 
12:00 p.m. – 1:00 p.m.         Hana Room (Main Tower) 
Lunch 
 

 
 

3:00 p.m. – 3:15 p.m.           Oogi Foyer 
Refreshment Break 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

11:00 a.m. – 12:00 p.m.                                               
P8:  Pharmaceutical Quality System Elements: Process Performance and Product Quality Monitoring System  
Moderator:   Richard Friedman, Associate Director, OMPQ, CDER, FDA   
Session Description:   This session will focus on the ability of a company to drive continual improvement of the lifecycle of a 
product through a robust PPPQM system element. Using sound approaches in development form the basis for a quality 
product, however implementation of this PQS element captures the rich data and knowledge that is obtained throughout the 
lifecycle phases of tech transfer, commercial manufacturing, through product discontinuation. Topics will include traditional 
indicators such as batch data, deviations, complaints, CAPAs, and leading indicators such as the product steward model, 
evaluating quality across a global network and use of statistical tools. The opportunity exists to provide process capability 
measurements to have a true state of control in pharmaceutical manufacturing and support modern day approaches to 
lifecycle validation. 
11:00 a.m. – 11:25 a.m. 
Product Quality Management  
Zena Kaufman, Senior Vice President, Global Quality, Hospira, Inc. 
  

11:25 a.m. – 11:45 a.m. 
Case Study: Use of Statistical Process Control Approaches to Detect Process Drift; Using Process Capability Measurement  
Takuya Suenaga, Program and Coordination Group, Quality Assurance Department, Chugai Pharmaceutical Co., Ltd. A 
member of Roche Group 
 
11:45 a.m. – 12:00 p.m. 
Q&A /P7 & P8 Panel Discussion 

1:00 p.m. – 2:30 p.m.                                  
P9:  Pharmaceutical Quality System Elements: Continual Improvement of the Process (CAPA) 
Moderator: David Chesney, Vice President, Strategic Compliance Services, PAREXEL Consulting  
Session Description:   An effective CAPA system has been an expectation for many years for companies operating to ISO 
9000 Quality Management standards, including Medical Devices operating to ISO 13485. The Pharmaceutical Industry has 
over last decade put significant effort and resources, in a reactive mode, to managing and investigating deviations, resulting in 
corrective actions. However, there has been less focus on proactively undertaking preventative actions within the CAPA 
system.  ICH Q10 requires an effective CAPA system that identifies areas that need special attention as product and process 
understanding expands, and implements and monitors effectiveness of related improvements.  It is essential that the CAPA 
system does not work in isolation and that there are strong linkages with other aspects of the PQS, including Management 
Review.  In this session speakers will present real examples of how a CAPA system can be linked within the PQS to contribute 
to continual improvement and a reduction in repeat issues. 
1:00 p.m. – 1:30 p.m. 
CAPA  
Steven Mendivil, Executive Director International Quality External Affairs, Amgen, Inc. 
 

1:30 p.m. – 2:00 p.m. 
Process Improvement 
John Geissler, Head of Group Compliance and Audit,  Novartis  
 

2:00 p.m. – 2:30 p.m.  
Management Support for Continual Improvement 
Susumu Endo, Global Quality Assurance Department, Takeda Pharmaceutical Co., Ltd 
 
2:30 p.m. – 3:00 p.m.  
Q&A/Discussion 
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Tuesday, November 6, 2012 – Page 5   
 
 

 

 
5:35 p.m. – 5:45 p.m.           
Closing Remarks from Co-Chair of the Planning Committee                 
Richard Friedman, Associate Director, OMPQ, CDER, FDA  
 

3:15 p.m. – 3:45 p.m.                                   
P10:  Change Management 
Moderator:  Barbara Mary Allen, Senior Director Global Quality Systems, Eli Lilly & Company  
Session Description:  The management of change is critical in our business, whether it concerns changes to our facilities, 
products, processes, equipment, computerized systems, etc. Our change management system has on the one hand to be robust 
enough to deal with both major change and small incremental change, but also simple and efficient enough on the other hand 
for people to easily understand and apply correctly. While change management systems are generally well understood and 
defined, lack of timely and thorough change management can lead to lingering or new quality and compliance issues. This 
session will reinforce the importance of carefully managing all changes, even if a change appears to be small. 
3:15 p.m. – 3:45 p.m. 
Change Management: Enabling Quality Improvement 
Janeen Skutnik-Wilkinson, Partner, NSF-DBA 

3:45 p.m. – 5:35 p.m.                                  
P11:  Continual Improvement of the Pharmaceutical Quality System 
Moderator:   Richard Friedman, Associate Director, OMPQ, CDER, FDA   
Session Description:   Throughout the conference participants will have been shown how the key elements that make up a 
successful pharmaceutical quality system can be implemented in a practical way including continual improvement of products 
and processes.  Once the pharmaceutical quality system is established it will need to be maintained and developed.  The final 
session focuses on continual improvement of the pharmaceutical quality system itself.  The session will show how the system 
contributes to its own improvement, and will include discussion of the internal and external factors that must be taken into 
account to keep the system fit for purpose. 
3:45 p.m. – 4:15 p.m. 
GMP Compliance Inspection by ICH Q10 & PMDA 
Masatoshi Morisue, RPh., MSc., Director of GMP Inspection, Office of GMP/QMS Inspection,  Pharmaceuticals and Medical 
Devices Agency (PMDA)  
 
4:15 p.m. – 4:45 p.m. 
Case Study:  How do You Know if Your PQS is a Healthy One? 
Zena Kaufman, Senior Vice President, Global Quality, Hospira, Inc. 

 

4:45 p.m. – 5:15 p.m. 
Complacency is not an Option 
Barbara Mary Allen, Senior Director Global Quality Systems, Eli Lilly & Company  
 

5:15 p.m. – 5:35 p.m. 
Panel Discussion 
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X+ƒř�<Ĳµ8ūǁǅÆ*),ªðȗƞ��

Ɛ+ƒř�<ē�D[nGt?Šƣ�<�(�'

�<	�=:,ĲµOeHWnĢâ-ƇǷ,¶ò

ŢȃƵ+ƈĜƘ';��=:,ǹèȟƨŰȧà

?ǊǏ� Ĳµª�Ģâ?ťłƘ+ǤŜ�<�(

+9;�Ǡ¯+É4=<Ħª,¶òƘsƇƌƘƉ

Ĥ?ªðodn'ǤŜ�<�(�ŒĘ'�<	ŕ

ČĎ-�ǹèĲµȧà,z'7�¹ǘÐ?ŢĦ�

45



�

<2(@),ŐŦ¶ÆƇ+þ�&ųȀĠ?7"�

ªðǅŋitX8ē�ªðȗȯ¥ȰǅÆ?Šƣ�

<�(�'�<ȉǹèȴUlcnTȧà,ȟƨŰ

?Ɛ�&ǠȃąƯ+��<¹ǘÐ,ŢĦĦª,ū

Ï¿/ǓūƋǲ,ǤŜ?ǚ# 	�

iVn¶ÆƇ(�&ŪƷĻÔġ,ŭƕǘ'

<UE`Bmq?ȋö� 	UE`Bmq-ȁ��

ƂūƇ�Ő´Ħª(�&Ɛ�:=<��ȭŻĎƍ

äw'ƂūƇ�uūÏƇ+ĺ�ǅŋĖǻƮ�<�

(�ƣ:=&�<	UE`BmquūÏƇ-Ƃū

Ƈ(ũ1&ŽǤĠ�Ǘ�����ȓ¯*)+��

&ƂūƇ�:uūÏƇ0,ǻƮ+9<Ž©ȆĐ�

ƖƎ� ���<	ŕƥƱ'-�ǠȃąƯ+�

�&ū?�Ɛ�<ȃƻąƯ+ơƜ��ȃƻąƯz

,UE`Bmq,ĺ�ǅŋĖǻƮƋǲ?ȉǹèȴ

UlcnTȟƨŰ?Ɛ�&ǣý� 	4 �|Ɔ

Ř�?ç�<�(+9<ĺ�ǅŋĖǻƮ0,ėȤ

7Ǯ1 	�=:,ƥƱ+9;�ĕǫ{ǘĦª,

ĩȓƐȨƻƇǠȃąƯ+��<ȐǢąƯƷƌȥƜ

,ȋö¿/ƷƌĊ,ŠǦ+ȉǹèȴUlcnTª

�Ģâ?Ɛ�<�('ŐƐ*Ģâ�Ě:=<�(

?ƪ��(?ƜƘ(� 	�

�=:,ƥƱĦŝ-ŏȊ*Ǡ¯ǧǥ, 6,

áƩƘƬòáƛ?Ţƹ�<((7+�ǠȃąƯ+

��<ÐǷ,uǵĠ¿/Ǡ¯ǧǥ+á%�Ȋ«*

ǠÐÐǷ�ǉİ�=&�<�(+þ�<ƬòƘŞ

Į?x���= ÐǷƷƌƚƢMOUh?Ţƹ�

4 ȈĦ�<�(+ǴƊ�<(ŒĘ'�<	 

 
BȳƥƱńů 
B-1ȳŖŁ 
� UE`BmqƂūƇ�UE`BmquūÏƇ¿

/HPC-Ï�ƿǘǠ,ǪǘƈǀÐ?Ǹ � 	4
 �UE`BmqƂūƇ¿/HPC+$�&-�Ǡ
ǘƐ,½Ŕ? Ĩ��ƇĠ¿/ª�òƘVtQ�

ÇƵ'<�(?ƧǬ� 	 
B-2ȳǪŁ,ǮǠ 
UE`BmqƂūƇ(ǅÆ  ̄ (HPC),ŶÆƇ
+ū?±�&Ĺĭȃƻ?ǚ��ȨƻƇ?Ě 	 
¬+UE`BmqƂūƇ+ū?±��Çţ+Ĺ

ĭ�&ŶÆŔ?Ě 	 
100 µm�w+Ŀƻ� ȨƻƇ¿/ŶÆŔ?�

=�=źöƐ,§£+ =�øŹ+&ŸÛ|ƆȯV

MJtQ¥+§£?Ƞǎ��ƠƲfqb+&ŸÛȰ

4 -ĉÛw+&70��50�¿/øŹȯ|ƆƲŪ
zȰ'|Ɔ� 	�=:,|ƆƇ+$�&�Ǆŉ

Ƙ+źö?ǚ# 	*��øŹ-ƲǮ+��&

22.5+/-1�'ě� 	 
4 �ŸÛ|Ɔ?2ŉȗǚ# ȨƻƇ+$�&�
ĉÛw+&70�'|Ɔ��ǄŉƘ+źö?ǚ# 	 
*��¡&,ǪŁ-øŹ(Ç�ŹĎ+*<4'

ļǎ� ę�źö+�� 	 

 
B-3ȳźöŦÕ¿/źöŘ� 
� ǪŁ,źö-øŹµ�ƃȟßŠ©Õ?Ǟ�� 

GaPĆÍŰUlcnTŰ�ÅƖĲÕ?Ɛ�&ǚ#
 	źöƸØ-0.6 THz - 5 THz�ÍŰľOUSb
-15 GHz+ǧö� 	 
� ǪŁz,ū,źö-MPA`tmDçĶĖǾǹ
èª�ÕȯanFtsEbUBHOƫǠȰ?Ɛ�

&ǚ# 	źö-įĽÀÿitX+&ǚ��źö

ƸØ-8000 cm-1 - 4500 cm-1�ưƶÖľ-32Ö�ª
Ǥǒ-2 cm-1+ǧö� 	 
 
 (�ƌȢ0,ȏĥ) 
� ȏĥ�1��ȥ-ƈ+*�	 
 
CȳƥƱǅŝ 
C-1ȳUE`BmqƂūƇ¿/UE`BmquūÏ
Ƈ,UlcnTOeHWn 
� UE`BmqƂūƇ¿/uūÏƇ,½Ŕ�:Ě

 UlcnTOeHWn?Ùȶ+ƪ� 	ǹǌ-

ƂūƇ?Ȯǌ-uūÏƇ?�=�=ƪ�	ƂūƇ

,ãÆ�0.95 THz¿/1.60 THz+2$,_tH�ǣ
ý�=�uūÏƇ'-1.64 THz+ȶ$,_tH�
ƧǬ�= 	 

 
C-2ȳȃƻąƯ+��<UE`Bmq,ĺ�ǅŋǻ
Ʈ 
� UE`BmqƂūƇ(HPC,ŶÆƇ¿/ǮǠ�
 Ɲę,ȨƻƇ�:Ě UlcnTOeHWn?

�=�=Ùȷ+ƪ� 	ū?±�<®,ŶÆƇ'

-�Ě:= OeHWn-UE`BmqƂūƇ,

5�:Ě:= OeHWn(Çţ,OeHWn^
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Qtq?Ë��źöƸØ+��&HPC+ƒř�<
ÊÁ-*��UE`Bmq+ƈĜƘ*ÊÁ0,î

ù-Ǭ6:=*�# 	|Ɔ®,ȨƻƇ�:Ě 

OeHWn�:-1.64 THz+,5ÊÁ�ǣý�=
 	�v,ǅŝ�:�ȃƻȇƯ+��&�UE`

BmqƂūƇ-uūÏƇ+ǻƮ�&�<�(�>

�# 	 
 
C-3ȳ|ƆŘ�(ĺ�ǅŋĖǻƮƋǲ 
� Ùȸ+ĉÛw70�,|ƆŘ�+��<ȨƻƇ�
:Ě:= UlcnTOeHWn,Ǆŉç¶?ƪ

� 	|ƆȖïŉ0ª,ȨƻƇ�:Ě:= Ulc
nTOeHWn-uūÏƇ(Çţ,OeHWn^

Qtq?ƪ� ��|ƆȖïę15ªǄȇ� Ȩƻ
Ƈ�:Ě UlcnTOeHWn'-�1.64 THz
'# ÊÁ,_tH�ǎ-1.60 THz+M`W��
4 0.95 THz�Ǿ+ÊÁ�©Ƌ� 	�,ǅŝ�
:�70�,|ƆŹĎŘ�'-�15ª�¥+ȨƻƇ
+É4=<UE`BmquūÏƇ-ƂūƇ+¦ǻ

Ʈ� �(�ƪÒ�= 	ĉÛw50�,|ƆŘ�
'-�1.64 THz,ÊÁ-|ƆȖï60ªę4'Ǆŉ
Ƙ+1.60 THz4'M`W���,ęȯ|Ɔę120
ªȰ_tH�ǎ,M`W-1.60 THz,44M`W
-Ǻ�:*�# ȯÙȹȰ	�v,ǅŝ�:�50�
,|ƆŘ�'-|ƆȖïę30ª�:60ª,ȗ+Ƃ
ūƇ0,¦ǻƮ�ó}���,ę-|Ɔ+9<ĺ

�ǅŋĖǻƮ0,ėȤ-*��(�ƧǬ'� 	

ĉÛwøŹȯ22.5�Ȱ,|ƆŘ�'-�|ƆȖï
ę120ª4'ÊÁ,_tH�ǎ+ç¶-Ǭ6:=
*�# ���,ę1200ªȯ20ŉȗȰ4'Ǉǈ�
&|Ɔ?ǚ# ę+Ě OeHWn'-�1.64 
THz,ÊÁ,_tH�ǎ-�ÍŰľ�+M`W�
ȯ1.58 THzȰ�_tH,aptX¶�ǣý�= 
ȯÙȺȰ	uń�øŹ',ŸÛ|Ɔ'-�|Ɔ®

-1.64 THz+Š©�= ÊÁ,_tH�ǎ+M`
W-Ǭ6:=��_tH,aptX¶(ÊÁĔĎ

,�w�ǄŉƘ+ǣý�=�60ªęȯǹǌȰ+-
_tH-2(@)ǣý�=*�*;�120ªęȯǂ
ǌȰ+-ó¡+Ŵë� 	4 �120ªę+��&
70.95 THz�Ǿ+ÊÁ,©Ƌ-ǣý�=*�# 
ȯÙȻȰ	{(�&ªðǅŋitX?Šƣ�<ȉ

ǹèȴUlcnTȧà+��<�ÍŰľ�'-�

ǅŋǷ�:ȡŋǷ0,ǻƮ+��&�ÊÁ,º�

Ċ�č�<((7+ÊÁĔĎ�ŸĂ�<�(�ȇ

¾,ƥƱ+9;Ň:�+*#&�;��,�(�

:�ŸÛƍäw'-�uūÏƇ�:ƂūƇ0,¦

ǻƮ-Ǻ�:��ȡŋǷ+ǻƮ� �(�ƪÒ�

= 	4 ��v,ǅŝ�:�ÙȺ'ǣý�= 

|Ɔę1200ªǄȇ� ȨƻƇ�:Ě:= ÊÁ-
ȡŋǷ¶0,ȇƯ?ƪ�&�<7,(Ĵý� 	

4 �1.64 THz�Ǿ,ÊÁ-M`W�&�;��
,�(-uūÏƇ,ǅŋitX,Ĳµ+ƒř�<

ÊÁ�M`W�&�<�(?ģÎ��Ǔū+��

ǅŋitX,Ĳµ�ėȤ?Ã�&�<7,(Ĵý

�&�<	uń�ƠƲƍäw'-1.64 THz,_t
H�ǎ+M`WƋǲ-Ǭ6:=�+ȡŋǷ¶�ȅ

ǚ�&�<�(�ǐ�:= 	y|Ɔ¢+Ç�Ź

ĎŘ�'<�(�:�ƠƲƍäw+��<ğȂ

*Ǔū,ȅǚ(ũǼ�&�ÍØ,ȞØŪ,5+9

;+Ē�Ǻ��=<ȡĉ+Ǎ8�*ǓūȂĎ�ǅ

ŋitX,Ĳµ+ėȤ?¿3�&�<7,(Ĵý

�&�<	ŕƋǲ,ǤŇ-�ę,ŠǦǭȩ(� 

�	 
 
C-4ȳƠƲ|ƆƇ+þ�<±Ź,ėȤ 
� Ùȼ+ȨƻƇ?120ª,ƠƲƍäw+ļǎ�<
�('Ě |ƆƇ�:Ě:= UlcnTOeH

Wn¿/|ƆƇ?70�+±Ź� ț,|ƆƇ�:
Ě UlcnTOeHWn,Ǆŉç¶?ƪ�	|

Ɔ®,OeHWnȯȮǌȰ'ǣý�= 1.64 THz
,ÊÁ-ƠƲ|Ɔę+Ŵë��ȡŋǷ'<�(

�ƪÒ�=<OeHWn^Qtq?ƪ� ��

70�,|ƆȖïę5ª'1.60 THz�Ǿ+ŇƧ*_
tH��4 0.95 THz�Ǿ+ā�*ÊÁ�©Ƌ�
 	�=:,2$,ÊÁĔĎ-|Ɔ120ªę4'Ǆ
ŉƘ+åê� 	�,ǅŝ-70�,ƅ+9;5ª�
¥+ǽȂ+ƂūƇǅŋ+ǻƮ���,ǻƮ�120
ªę+-23ƂūƇ0ǻƮ�ó}� �(?ƪÒ

�<7,'# 	Ùȸ,9�+uūÏƇ�:,

Ǔū+9<ƂūƇ0,ǻƮ�15ª'ó}� ,(
ũ1&�ȡŋǷ�:ƂūƇ0,ǻƮ'-120ª(ȕ
�ŉȗ?Ǣ�<�(�Ň:�(*# 	 

 
C-5ȳǅÆ¯,ȡ¢ñw+��<UE`Bmq,ĺ
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�ǅŋĖǻƮ 
� UE`BmqƂūƇ+ū?ŷ±�&Ě:= ±

ūŶÆƇ,UlcnTOeHWn?ÙȽ+ƪ�	

ū?ŷ±®-ƂūƇ(Ç�OeHWn^Qtq?

ƪ� ��±ūŶÆę-uūÏƇ(Çţ,OeH

Wn^Qtq?ƪ��ūÏ� �(�ƧǬ�= 	

�,ŶÆƇ?70�'|Ɔ�<(1.64 THz,_tH
�ǎ?ƪ� ÊÁ-1.60 THz+M`W��4 0.95 
THz+ÊÁ�©Ƌ� ȯÙȾȰ	�,ǅŝ-�Ȩ
ƻƇ,|Ɔŉ(Çţ+15ª�¥+ƂūƇ+¦ǻƮ
� �(?ƪ�&�;�ǅÆ¯,ñÜ�ǓūȂĎ

+ėȤ?x�*���<�-�,ėȤ-ā��

7,(ǐ�:= 	 
� uń�±ūŶÆƇ,ƠƲ|Ɔ'-1.64 THz,_
tH�ǎ-M`W�<�(*��ȨƻƇ,ãÆ(

Çţ+ÊÁĔĎ-ǄŉƘ+ŸĂ��8�&Ŵë�

 ��ÊÁ,Ŵë4',ŉȗ-ȨƻƇ,ŉ(ũǼ

�&ƾ10�,ŉȗ?Ǣ�<�(�Ň:�(*# 	
4 �2.0 THz�Ǿ+Ń *ÊÁ�|Ɔę240ª+
©Ƌ��1200ªę4'åê� ȯÙȶȵȰ	 
� ƠƲ|Ɔ+��<ȨƻƇ¿/±ūŶÆƇz,ū

,Ǆŉç¶?Ùȶȶ+ƪ� 	ȨƻƇ�:Ě ū

ƒř,OHǅÆȣ,ÊÁĔĎ-ǄŉƘ+ŸĂ��
120ª�ș'-�,ÊÁ-Ŵë� 	1.64 THz�Ǿ
,UlcnTÊÁ,Ǆŉç¶(ũǼ�<(�23

Ç�ǄŉƘç¶?ƪ�&�;�|Ɔę60ª�:120
ª,ȗ+Ǔū�ó}��Çŉ+ȡŋǷ(*#&�

<�(�Ň:�(*# 	uń'�±ūŶÆƇ�

:Ě OHǅÆȣ,Ǆŉç¶'7|ƆȖïę120ª
,NIROeHWnz+��&OHǅÆȣ,ÊÁ-
Ŵë�&�;�ȨƻƇ(Çţ+60ª�:120ª,ȗ
+Ǔū�ó}� 7,(Ĵý�= ��Ulcn

TÊÁ'-|Ɔ240ªę+��&7ªðǅŋit
X+ƒř�<ÊÁ�ǣý�=&� ȯÙȶȷȰ	

�=:,ǅŝ�:�Ǔūó}ŉ+��&7�ȡŋ

Ƿ¶-4!ó}�&�*��(�ǐ�:= 	�

,Ƌǲ+$�&-�ō*<ŠǦ�ĝǢ'-<��

±ūŶÆƇz'-�ǅÆ¯�ñÜ�*��(�:�

Ǔū+9;Ń *UE`BmqȲUE`Bmqª

ðȗƞ��Ɛ�ĖĦ�=�ŸÛw+��&7�,

ǅŋĠ�ȕŉȗ+> ;ǉİ�=�ȡŋǷ¶ȂĎ

�ėȤ?Ã� 7,(Ĵý�&�<	 
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 Żđȃƻŉ,ūÏ¿/|ƆŘ�+9<ǓūȇƯ

+$�&�UlcnTŰĪǛ?Ɛ�&ǄŉƘ+ǣ

ý� 	ȨƻƇ?ó¡ȡƦæ'źö�<ńů,Ȗ

Ɩ+9;�ªðǅŋitX8ªðȗƞ��ƐƵ,
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?Ã�<�(*��Ƽû*UlcnTÊÁ?źö
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UlcnTŰĪǛ?Ɛ�&Ǯ1<�(�Äǒ'
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�<Ģâ?Ě<�(�'�<(ǐ�:=<	�ę�

ªðodn',ª�Ģâ?űƐ�<�('�Ǡ¯

ȖƖ+��<ÐǷƈĠ8ąƯƷƌȥƜ,ǧö+Ő

Ɛ'<.�;'*��ąƯ+��<ÓȩƖƎŉ

+��<½×ƱŇ, 6,Őƙ*Ģâ7Ě<�(

�Äǒ(*<7,(ŒĘ'��9;ȭĎ*ÐǷ�

Ǩ�,÷Ƌ+ǴƊ�<7,(ǐ�:= 	 
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BAUlcnTŰĪǛ+Ș�<Úț�ǱȯìǖĈȰ�

Ņŕǘò�ƴ133Č�ȯťŲĈȰ¿/_ST]tI
ªŜ¶ò¿/ĞƐª�ò+Ș�<Úț�Ǳȯ`B

lVn`BAĈ�ƺÚȰ'Ɩǝ�<((7+��

ã+ȝ4# Ú¥è,ª�ªŜĪǛƥƱǑ¿/Ǡ
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48



�

&īķ�<�(�'� 	4 �ŕƥƱ,Ħŝ,

uȍ?ŀȍƬòƟ�ÝàƏòõȄĸƬòĪǛĲǔ

�šsC\dtMkqMOUhĿ��š��ƴ�Ö

C\dtMkqAmtYPgYtȯŲśĈȰ'ǰ

ž��ƥƱĦŝ?Ċč�ǃ��<�(�'� 	 
 
FȳƥƱƖǝ 
ȶȳǯŀƖǝ 
(1) �T. Sakamoto, A. Portieri, D.D. Arnone, P.F. 

Taday, T. Kawanishi, Y. Hiyama, Coating and 
density distribution analysis of commercial 
ciprofloxacin hydrochloride monohydrate tablets 
by terahertz pulsed spectroscopy and imaging, J 

Pharm Innov, 7, 87-93 (2012). 
 
(2) �T. Sakamoto, Y. Fujimaki, Y. Takada, K. Aida, 

T. Terahara, T. Kawanishi, Y. Hiyama, 
Non-destructive analysis of tulobuterol crystal 
reservoir-type transdermal tapes using near infrared 
spectroscopy and imaging, J Pharm and Biomed 

Anal, 74, 14-21 (2013) 
 
ȷȳò�Ɩǝ 
(1) Þŕ ƣňȱ�
œÑőȱœŗüðȱǡƁƀuȱ
ŧăǚȜȱȬÂ¤ðȱíƑŊô�UlcnTª

�ůƐ� ŻđĩȓƐȨƻƇǠȃąƯ+��

<UE`Bmq,Ĳµª�òƘǤŜ�ŅŕªŜ

¶ò�ƴ61Č��ȒŬȯ2012.9Ȱ 
(2) T. Sakamoto, T. Sasaki, J. Nishizawa, Y. Hiyama, N. 

Katori, H. Okuda, Vibrational spectroscopic 
analysis of theophylline in a pharmaceutical 
granulation process using near-, mid- and 
far-infrared/terahertz spectroscopy, 37th 

International Conference on Infrared Millimeter and 
Terahertz Waves, Wollongong, NSW, Australia 
(2012.9) 

(3) T. Sasaki, K. Itatani, T. Sakamoto, J. Nishizawa, 
Nondestructive sample preparation of 
pharmaceutical samples for wide frequency range 
THz spectroscopy, 37th International Conference 
on Infrared Millimeter and Terahertz Waves 
(2012.9) 

(4) T. Sakamoto, T. Sasaki, H. Kimura, T. Tanabe, J. 
Nishizawa, Y. Hiyama, N. Katori, H. Okuda, 
Understanding of pseudo-polymorphism 
conversion mechanism of theophylline under a wet 
granulation process using terahertz spectroscopy, 
International Symposium on Frontiers in Terahertz 
Technology, Nara (2012.11) 

(5) Þŕƣňȱ�
œÑőȱœŗüðȱƑȌ¸Ǝȱ
ǡƁƀuȱŧăǚȜȱȬÂ¤ðȱíƑŊô, U
lcnTª�ů?Ɛ� Ɣ�ǅŋĖǻƮbp

PO,ǤŜ, Ņŕǘò�ƴ 133 Č��ťŲ
ȯ2013.3Ȱ 

(6) T. Sakamoto, T. Sasaki, H. Kimura, T. 
Tanabe, Y. Fujimaki, J. Nishizawa, Y. 
Hiyama, N. Katori, H. Okuda, Vibrational 
spectroscopic analysis of 
pseudo-polymorphism conversion of 
theophylline during a tableting process, 
Pittsburgh Conference on Analytical 
Chemistry and Applied Spectroscopy, 
Philadelphia, PA, USA  (2013.3) 

 
GȳƣƘǳƏŤ,©ȪsƗȔƉŮ 
� � ƈ+*�	 

 
 
 

 

49



50



 

 

添付資料 図表 
 

図１ テオフィリン無水物と一水和物の標準物質から得た
テラヘルツスペクトル
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図２ 造粒工程前後におけるテオフィリン及び結合剤混合物の
テラヘルツスペクトル
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図３ 70 ºCの乾燥温度における顆粒物から得た
テラヘルツスペクトルの経時変化
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図４ 50 ºCの乾燥温度における顆粒物から得た
テラヘルツスペクトルの経時変化
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図５ 室温での乾燥条件（乾燥空気流入）における
テラヘルツスペクトルの経時変化
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図６ 真空乾燥条件におけるテラヘルツスペクトルの経時変化
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図７ 真空乾燥物を70℃環境に放置した際の
テラヘルツスペクトルの経時変化
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図８ テオフィリン無水物及び加水混合のテラヘルツスペクトル
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図９ 70℃環境にテオフィリン一水和物を放置した時の
テラヘルツスペクトルの変化
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図１０ 真空環境にテオフィリン一水和物を放置した時の
テラヘルツスペクトルの経時変化
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 Monohydrate form was converted to 
amorphous form after 120 min.

 NIR absorption (O-H combination) disappeared 
after 120 min.
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図１１ 真空乾燥における顆粒中のテオフィリン
のテラヘルツスペクトルと水和水の経時変化  
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１．渡航目的 
ピッツバーグ分析化学及び応用分光学に関する国際会議年会で厚生労働科学研
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本研究に関連が深い他の参加者の発表を聴講し今後の研究の方向付けのための

議論を行った。また共同研究者と国際会議での検討結果を踏まえた今後の研究

の進め方に関する打合せを行った。 
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添付資料２ 国際学会発表要旨 
 
ピッツバーグ分析化学及び応用分光学に関する国際会議発表要旨 

 
Vibrational spectroscopic analysis of pseudo-polymorphism conversion of theophylline during a 
tableting process 
 
Tomoaki Sakamoto1, Tetsuo Sasaki2, Hiroko Kimura2, Tadao Tanabe3, Yasuto Fujimaki4, Jun-ichi 
Nishizawa2, Yukio Hiyama1, Noriko Katori1, Haruhiro Okuda1 
1 Division of Drugs, National Institute of Health Sciences, Tokyo 158-8501, Japan 
2 Research Institute of Electronics, Shizuoka University, Shizuoka 432-8561, Japan 
3 Institute of Multidisciplinary Research for Advanced Materials, Tohoku University, Miyagi 
980-8577, Japan 
4 Tokyo Metropolitan Industrial Technology Research Institute, Tokyo 135-0064, Japan 
 
A pseudo-polymorphism conversion of theophylline (TP) during a pharmaceutical tableting process 
was investigated. In the THz spectrum obtained from theophylline granules before drying, one of 
two major absorptions of theophylline anhydride at 0.95 THz disappeared. The waveform which has 
single absorption at 1.6 THz in the frequency range below 2 THz showed the same waveform pattern 
as theophylline monohydrate. In case of the drying process in vacuum circumstance, the intensity of 
the absorption at 1.6 THz observed in both forms decreased gradually with the passage of time, and 
disappeared at 120 min after the drying process was started. The absorption at 0.95 THz had not 
appeared through the drying process under ambient atmosphere at room temperature. However, in 
case the temperature was set at 70 ºC, the absorption was already observed at 15 min after the drying 
process was started. This phenomenon indicates that temperature is the important factor to convert 
its pseudo-polymorphism from a monohydrate form to an anhydride form. In case of vacuum 
circumstance, the absorption at 1.6 THz disappeared gradually with the passage of time. We guess 
this observation would be based on conversion from monohydrate form to amorphous form during a 
dehydration process. These results suggest that a binder would affect pseudo-polymorphism 
conversion and a dehydration of theophylline during a wet granulation process for a tableting. We 
will present and discuss about these phenomena using not only THz spectroscopy but also near-, 
mid-infrared and Raman spectroscopy. 
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polymorphism conversion of theophylline during a 

tableting process
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Introduction

Theophylline tablets contains an anhydride form of
theophylline (TP) as an active pharmaceutical ingredient
(API). It is known that theophylline anhydride (TPAH) will
convert to monohydrate under a high humidity environment.
In this study, a pseudo-polymorphism conversion which
affects physico-chemical property such as a dissolution
property during a tableting process was focused on.
Moreover, time-dependent changes of characteristic
absorptions of TP during a wet granulation process and
TPMH during drying processes were investigated using a
near-infrared, mid-infrared and far-infrared/terahertz electro-
magnetic wave.
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Analytical condition

4

Near-infrared measurement
Instrument: MPA FT-NIR Spectrometer (Bruker Optics)
Measurement Range: 12500 cm-1 – 4000 cm-1

Resolution: 2 cm-1

Scan Number: 32
Measurement Mode: Diffuse reflectance

Mid-infrared measurement
Instrument: FT-IR 6300 Spectrometer (JASCO)
Measurement Range: 4000 cm-1 – 400 cm-1

Resolution : 2 cm-1

Scan Number: 64
Measurement Mode: ATR (Single)
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Experimental design
(Granulation and drying processes)

Theophylline anhydride (TPAH)
(Active pharmaceutical Ingridient (API))
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Drying process

Drying process Sampling
at 0 min (before drying), 
15 min, 30 min, 60 min, 
120 min, 240 min and 
(1200 min)
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Terahertz spectra of theophylline anhydride (TPAH, a blue line) 
and theophylline monohydrate (TPMH, a red line)
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Pseudo-polymorphism conversion of theophylline during 
a share granulation process
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Pseudo-polymorphism conversion of theophylline during a 
drying process at 70 ºC under an ambient atmosphere
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Pseudo-polymorphism conversion of theophylline during 
a drying process at 22.5 ºC in vacuum
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Pseudo-polymorphism conversion of theophylline
(without HPC) during a mixing
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Pseudo-polymorphism conversion of theophylline (without HPC) 
during a drying process at 70 ºC in vacuum 

Monohydrate form 70 ºC
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Pseudo-polymorphism conversion of theophylline (without HPC) 
during a drying process at 22.5 ºC in vacuum

Monohydrate form In vacuum, r.t.
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C-H combination vibrations (C-H stretching plus 
C-H bending) of Theophylline monohydrate

4432 cm-1: v2(CH) + δ4(CH)
4418 cm-1: v1(CH) + δ4(CH)
4351 cm-1: v1(CH) + δ3(CH)
4334 cm-1: v1(CH)  +  δ5(CH)
4308 cm-1: v1(CH) + δ2(CH)
4270 cm-1: v1(CH) + δ1(CH)
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Mid-IR spectra of C-H aromatic in-plane bending region 
for theophylline anhydride and monohydrate
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Time-dependent change of THz waveforms of granules during a 
drying process at 70 ºC after 2hours dryness in vacuum
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Conclusion-1

1. Terahertz spectra show that pseudo-polymorphism 
conversion of TPAH to TPMH occurred during a wet share 
granulation process.

2. A monohydrate was quickly re-converted to its original form 
at 70 ºC under atmospheric pressure condition.

3. The THz spectrum of granules obtained in vacuum 
suggests that TPMH converted to amorphous form.

4. According to near- and mid-IR spectroscopic information, a 
time-dependent changes of the absorption derived from an 
aromatic in-plane bending (C-H) during drying processes 
were observed. These observations suggest that an C-H in 
aromatic ring will be affected by dehydration.
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Conclusion-2

19

5. The range of peak shift on C-H combination of granules 
(with HPC) was wider than that of the mixture (without 
HPC), though the tendencies of time-dependent changes 
of crystal water obtained from both samples were almost 
similar. This observation suggests that the HPC will affect 
an anharmonic oscillation of an aromatic in-plane bending 
of C-H during dehydration.

6. The waveform which shows an amorphous form after 2 
hours dryness in vacuum was changed to the waveform 
which shows an anhydride form by heating at 70 ºC. This 
observation suggests that a molecular structure in 
amorphous form was converted to anhydride form by 
thermal energy.
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フロンティアテラヘルツ波技術に関する国際会議2012発表要旨 
 
Understanding of pseudo-polymorphism conversion mechanism of theophylline under a 
wet granulation process using terahertz spectroscopy 

 

Tomoaki Sakamoto1, Tetsuo Sasaki2, Hiroko Kimura2, Tadao Tanabe3, Jun-ichi 
Nishizawa2, Yukio Hiyama1, Noriko Katori1, Haruhiro Okuda1 
1 Division of Drugs, National Institute of Health Sciences, Tokyo, Japan 
2 Research Institute of Electronics, Shizuoka University, Shizuoka, Japan 
3 Institute of Multidisciplinary Research for Advanced Materials, Tohoku University, 
Miyagi, Japan 

 
A pseudo-polymorphism conversion of theophylline (TP) under a wet granulation and dryness 
processes in vacuum circumstance or under an ambient atmosphere was investigated. An attachment 
(jig) was made to obtain suitable spectrum of the granules, and the granules with the particle size 
which was below 100 µm were used for measurements. The terahertz (THz) spectrum of the 
granules made from TP anhydride and the binder was changed to the different waveform compared 
with that of the original or a converted form (monohydrate) during the dryness process in vacuum 
circumstance. However, the THz spectrum obtained from mixture of TP anhydride and water without 
the binder was changed to that of monohydrate form and was re-changed to the waveform of the 
original form with the passage of time. The THz spectra obtained from the granules were re-changed 
to the original waveform after conversion to monohydrate form at 70 ºC under an ambient 
atmosphere, but the time-dependent change of the spectra of the TP granules dried at room 
temperature showed no re-conversion from monohydrate form to the original form. We will present 
and discuss about the mechanism of pseudo-polymorphism of TP based on a vibrational 
spectroscopic study. 
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Understanding of pseudo-polymorphism conversion mechanism of theophylline 
under a wet granulation process using terahertz spectroscopy
Tomoaki Sakamoto1, Tetsuo Sasaki2, Hiroko Kimura2, Tadao Tanabe3, Jun-ichi Nishizawa4, Yukio Hiyama1, 
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Introduction
Theophylline tablets contains an anhydride form of
theophylline (TP) as an active pharmaceutical
ingredient (API). It is known that theophylline
anhydride (TPAH) will convert to monohydrate under
a high humidity environment. In this study, a
pseudo-polymorphism conversion which affects
physico-chemical property such as a dissolution
property during a wet granulation process was
focused on. Moreover, time-dependent changes of
characteristic absorptions of TP during drying
processes under several dryness conditions were
investigated using terahertz spectroscopy.
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・Incident light: Cr:Forsterite laser
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・Measurement step:15GHz

Experimental design
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Terahertz spectra of theophylline anhydride (TPAH, a blue line) 
and theophylline monohydrate (TPMH, a red line)
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Pseudo-polymorphism conversion of theophylline during a 
dryness process at 50 ºC under an ambient atmosphere

Dryness process

50 ºC

0

0.2

0.4

0.6

0.6 1 1.4 1.8 2.2 2.6

A
bs

or
ba

nc
e

Frequency (THz)

1.64 THz

0

0.1

0.2

0.3

0.4

0.6 1 1.4 1.8 2.2 2.6

Ab
so
rb
an
ce

Frequency (THz)

0 min
30 min
60 min

1.64 THz1.60 THz

TP granules (before dryness)
Monohydrate form

TP granules (after 60 min)
Converted to anhydride form
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Pseudo-polymorphism conversion of theophylline during 
a dryness process at 22.5 ºC in vacuum
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Pseudo-polymorphism conversion of theophylline (without HPC) 
during a dryness process at 70 ºC in vacuum 

Monohydrate form 70 ºC
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Pseudo-polymorphism conversion of theophylline (without HPC) 
during a dryness process at 22.5 ºC in vacuum
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In vacuum, r.t.
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Dryness process

 Monohydrate form was converted to 
amorphous form after 60 min.

 NIR absorption (O-H combination) was still 
observed after 120 min.

Water still remained after monohydrate 
was converted to amorphous.
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In vacuum, r.t.

Dryness process

 Monohydrate form was converted to 
amorphous form after 240 min.

 NIR absorption (O-H combination) disappeared 
after 240 min.

 Dehydration was also completed after 240 min.

Conclusion
1. Pseudo-polymorphism conversion of TPAH to TPMH

occurred during a wet share granulation process.
2. A monohydrate was quickly re-converted to its original form

at 70 ºC under both atmospheric pressure conditions.
3. The lowering of the dryness temperature from 70 ºC to 50

ºC under an ambient atmosphere prolonged the re-
conversion time to the original form. However, the lowest
dryness temperature (22.5 ºC ) under an ambient
atmosphere or in vacuum made TPMH converted to
amorphous form.

4. Dryness temperature is important factor about re-conversion
from monohydrate to anhydride.

5. Although the amorphization of TPMH with HPC quickly
progressed with a incomplete dehydration, that of TPMH
without HPC progressed slowly with a complete dehydration.
This means that a binder such as HPC prevents smooth
progression of a dehydration and polymorphism conversion
from TPMH to an amorphous form in vacuum.

International Symposium on Frontiers in Terahertz Technology, 27-29 Nov. 2012, Todaiji Culture Center, Nara, Japan
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テラヘルツ分光法用いた湿式打錠用顆粒物製造工程におけるテオフィリ

ンの振動分光学的解析 
Vibrational spectroscopic analysis of theophylline during a wet-granulation process 

using terahertz spectroscopy 

 

国立医薬品食品衛生研 1 上智大半研 2 

○坂本 知昭 1、佐々木哲朗 2、木村寛子 2、西澤潤一 2、檜山行雄 1、香取典子 1、奥田晴宏 1 

 

【目的】テオフィリンは無水物が主薬成分として用いられるが、一水和物に転移すること

で溶解性が低下し、溶出遅延などの製剤上の問題が発生することが知られている。そこで著

者らはテオフィリン錠の製錠工程における重要工程の一つである造粒工程に着目し、乾燥工

程でのテオフィリン顆粒物をテラヘルツ分光法により経時的に測定し、異なる乾燥条件にお

ける疑似結晶多形転移現象について振動分光学的解析を行った。 
【方法】テオフィリン無水物と結合剤 (HPC)の混合物に水を加えて撹拌造粒を行い、顆粒

物を得た。これについて、減圧（室温）下又は常圧乾燥空気気流下（70℃又は室温）で乾燥

し、経時的に測定を行った。顆粒物は整粒し（100 µm 以下）、治具に封入して測定した。

室温動作の焦電型検出器を装備した GaP-テラヘルツ波信号発生装置を用いて 1 THz～4 THz
の範囲でスペクトルを測定した。 

【結果及び考察】HPC を加えて製した顆粒では、無水物に観察される 0.95 THz と 1.5 THz
付近の吸収について、調製直後は 0.95 THz 付近の吸収が消失し、一水和物と同様に 1.5 THz
の吸収のみが観察された。減圧乾燥の場合では、両化合物で観察される 1.5 THz 付近の吸収

は経時的に減少し、240 分で消失した。常圧環境下では、室温で 0.95 THz 付近の吸収は消

失したままであったが、70℃では 15 分で

当該吸収が観察され、無水物に転移した

と考えられた。本結果から、常圧環境下

では、乾燥温度が湿式造粒工程で得られ

るテオフィリンの疑似結晶形転移に影響

を与えることが明らかとなった。また、

減圧乾燥では 1.5 THz 付近の吸収が経時

的に消失し、一水和物が脱水過程で非晶

質状態になったものと推察している。こ

の点について、HPC なしに造粒工程を経

て得た粉末では無水物への転移が示唆さ

れ、HPC が水の脱水過程に関与している

と考えられた。 
 
 

THz spectra of Leucine 
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テラヘルツ分光法用いた湿式打錠用顆粒物製造工程における

テオフィリンの振動分光学的解析

○坂本知昭1，佐々木哲朗 2，木村寛子 2，西澤潤一3，檜山行雄 1，香取典子1，奥田晴宏1

1国立医薬品食品衛生研究所，2静岡大学，3上智大学

Terahertz (far-infrared) region

Wavenumber 3 cm-1 400 cm-130 cm-1

Visible-UV 
Light

Radio 
Waves

Phonon
Vibration

Local Vibration

4000 cm-1

Inter-molecular
Vibration

Intra-molecular
Vibration

Combination, 
Overtone of 
fundamental 
vibration

X-H

Near-IR regionMid-IR regionFar-IR／terahertz region

12500 cm-1

Frequency 0.1 THz 10 THz1 THz 100 THz 300 THz

GaP Terahertz generation system

Q-sw
Nd:YAG

laser

ATN

ATN

GaP
Beam 
combiner

THz
wave

2 CH
Cr:Forsterite

laser

Cr:Forsterite

cryostat

laser

Trans.
DTGS

IR cut
filter

Sample     
or  PE

off-axis
paraboloidal
reflectors

dry N2
purged

Ref.
DTGS

beam
splitter

double beam method

different frequency generation

・Excited light: Nd:YAG laser
・Incident light: Cr:Forsterite laser
・Detector: DTGS detector
・Measurement area:0.6-6THz
・Measurement step:15GHz
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(Granulation process)
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Fig. 1 Terahertz spectra obtained from theophylline anhydride (TPAH, blue line) 
and theophylline monohydrate (TPMH, red line) reference substances
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Fig. 2 Typical terahertz spectrum obtained from granules before a drying process.
TPAH converted to its pseudo-polymorph form (TPMH) during a wet share 
granulation process.
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Fig. 3 Terahertz spectra obtained from granules during a drying process under an 
ambient atmosphere at 70 ºC.
TPMH was re-converted to its original form within 15 min.
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Fig. 4 Terahertz spectra obtained from granules during a drying process under 
an ambient atmosphere at 50 ºC (A) or at room temperature (B).
TPMH was converted to an amorphous form under a room temperature.

0

0.1

0.2

0.3

0.4

0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6

A
bs

or
ba

nc
e

Frequency (THz)

0 min

15 min

30 min

60 min

120 min

0

0.1

0.2

0.3

0.4

0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6

A
bs

or
ba

nc
e

Frequency (THz)

0 min

15 min

120 min

1200 min

1.64 THz

1.58THz

(A)

(B)

0

0.1

0.2

0.3

0.4

0.5

0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4

A
bs

or
ba

nc
e

Frequency (THz)

0 min

15 min

30 min

60 min

1.64 THz

1.60 THz

0

0.1

0.2

0.3

0.6 1 1.4 1.8 2.2 2.6

A
bs

or
ba

nc
e

Frequency (THz)

0 min

15 min

60 min

240 min

1200 min

0

0.1

0.2

0.3

0.4

0.5

0.6 1 1.4 1.8 2.2 2.6

A
bs

or
ba

nc
e

Frequency (THz)

0 min

15min

30 min

60 min

120 min

(A)

(B)

Fig. 7 Terahertz spectra obtained from a mixture during drying processes. 
(A: under an ambient atmosphere at 70 ºC, B: in vacuum at r.t.)
A polymorphism conversion process of TPMH to an amorphous form 
slowly progressed in vacuum.
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まとめ

開発した治具を用いることにより、テラヘルツ分光法
による顆粒状試料の非破壊測定を行うことができた。

湿式撹拌造粒工程において、テオフィリン無水物は
一水和物に転移した。

常圧下70℃の乾燥条件において、テオフィリン一水
和物は15分以内に無水物に再転移した。

 テオフィリン一水和物は常圧室温乾燥または真空乾
燥で非晶質に転移した。

 HPCなどの結合剤の存在により、水和水の脱水過程
及び一水和物から非晶質への結晶形転移の円滑な
進行が阻害される可能性が示唆された。

Fig. 8 Time-dependent changes of OH combination derived from water obtained 
from the granules and mixture during drying processes in vacuum at room 
temperature. (A: granules, B: mixture)
A dehydration process of TPMH without HPC was completed within 240 
min.
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緒言

テオフィリンは無水物が主薬成分として用いられるが、

一水和物に転移することで溶解性が低下し、溶出遅

延などの製剤上の問題が発生することが知られてい

る。そこで著者らはテオフィリン錠の製錠工程におけ

る重要工程の一つである造粒工程に着目し、撹拌造

粒工程及び乾燥工程でのテオフィリン顆粒物をテラ

ヘルツ分光法により経時的に測定し、異なる乾燥条

件における疑似結晶多形転移現象について振動分

光学的解析を行った。

Fig. 5 Terahertz spectra obtained from a mixture of TPAH and water (without 
HPC) during a drying process under an ambient atmosphere at 70 ºC.
A pseudo-polymorph form was re-converted to its original form within 15 
min at 70 ºC irrespective of the existence of HPC..

Fig. 6 Terahertz spectra obtained from a mixture during a drying process in 
vacuum(A: with HPC, B: without HPC).
A polymorphism conversion process of TPMH to an amorphous form was 
affected by HPC.

日本分析化学会第61年会，2012年9月19日～21日，金沢大学角間キャンパス  

67



 

 

 

68



 

 

添付資料８ 国内学会発表要旨３ 
 
日本薬学会第133年会発表要旨 
 

テラヘルツ分光法を用いた疑似結晶形転移プロセスの解析 
 

坂本知昭 1、佐々木哲朗 2、木村寛子 2、田邉匡生 3、西澤潤一 4、檜山行雄 1、香取典子 1、

奥田晴宏 1 
1国立医薬品食品衛生研、2静岡大、3東北大、4上智大 

 
【目的】医薬品製造工程において起こり得る主薬成分の水和または脱水等の疑似結晶形

転移は、溶出性など物性の変化を引き起こす可能性があり、製剤開発及び製造工程におい

て重要な管理項目の 1 つである。そこで、演者らはテオフィリン水和物を用いて脱水（乾

燥）条件と疑似結晶形転移について着目し、テラヘルツ分光法を用いて転移現象の解析を行

った。 

【方法】テオフィリン水和物と HPC の混合顆粒物及びテオフィリン水和物を減圧（室温）

下又は常圧乾燥空気気流下（70℃、50℃又は室温）で乾燥し、経時的に測定を行った。顆粒

物は整粒し（100 µm 以下）、冶具に封入して測定した。室温動作の焦電型検出器を装備し

た GaP-テラヘルツ波信号発生装置を用いて 0.6 THz～5 THz の範囲でスペクトルを測定し

た。 

【結果及び考察】常圧下 70℃の乾燥条件では、混合顆粒物及び水和物ともに乾燥開始後

15 分で 0.95 THz 付近に吸収が観察され、無水物に転移したことがわかった。乾燥温度が

50℃の場合では、混合顆粒物において無水物に特徴的な吸収の増大が 60 分以降はほぼ一定

となり、無水物となったが、温度の低下により無水物となるまでの時間が長くなることが

観察された。しかしながら、室温（22.5 ℃）の乾燥温度では、1.6THz 付近に観察される特

徴的な吸収が経時的にブロード化しながら消失し、非晶質となったことが示唆された。さ

らに一水和物を室温で減圧乾燥した場合では、混合顆粒物の場合と比較して早めに非晶質

化が進行することが明らかとなった。 
【謝辞】本研究は厚生労働科学研究費補助金医薬品・医療機器等レギュラトリーサイエ

ンス総合研究推進事業の一部として行ったものである。 
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緒言

テオフィリンは高湿度環境下で無水物が一水和物に擬

似結晶形転移することが知られている。水和等の擬似

結晶形転移は溶解性などの物性に影響を与えることが

あり、医薬品の品質上重要な管理項目のひとつである。

本年会ではテオフィリンを用いた製錠工程における擬

似結晶形転移をテラヘルツ分光法を用いて解析を行っ

たので報告する。
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4 
Experimental design

(Granulation and drying processes)

4

Theophylline anhydride (TPAH)
(Active pharmaceutical Ingridient (API))

TPAH + HPC
(10 : 3)

Binder:
Hydroxypropyl celluloce

(HPC)

TPAH

+ H2O
Share granulation process

+ H2O
Share granulation process

Mixture (Powder)Granules

Under ambient atmosphere
at 70 ºC, 50 ºC and 22.5 ºC

In vacuum
At 22.5 ºC

Drying process

Drying process Sampling
at 0 min (before drying), 
15 min, 30 min, 60 min, 
120 min, 240 min and 
(1200 min)

Dried granules
Drying process

 
 

 

 

5 

Terahertz spectra of the reference substances of theophylline anhydride 
(TPAH, a red line) and theophylline monohydrate (TPMH, a black line)
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Pseudo-polymorphism conversion of theophylline
during a share granulation process
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Time-dependent change of THz spectra of granules 
during a drying process at 70 ºC
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Time-dependent change of THz spectra of granules 
during a drying process at 50 ºC
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Time-dependent change of THz spectra of granules 
during a drying process at 22.5 ºC
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Time-dependent change of THz spectra of granules 
during a drying process in vacuum

Drying process

Wet granules 

In vacuum, r.t.

0

0.2

0.4

0.6

0.6 1 1.4 1.8 2.2 2.6

Ab
so

rb
an

ce

Frequency (THz)

1.64 THz

Monohydrate form
Granules (after 60 min)

Converted to amorphous form

0

0.1

0.2

0.3

0.4

0.5

0.6 1 1.4 1.8 2.2 2.6

Ab
so

rb
an

ce

Frequency (THz)

0 min
15min
60 min
120 min

1.64 THz

10

 
 

 

 

 

11 

Time-dependent change of THz waveforms of granules during 
a drying process at 70 ºC after 2hours in vacuum
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Polymorphism conversion of theophylline during 
a wet granulation and drying processes
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Time-dependent change of THz spectra of theophylline (without HPC) 
during a mixing

Mixing
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Time-dependent change of THz spectra of theophylline (without HPC) 
during a drying process at 70 ºC
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Time-dependent change of THz spectra of theophylline (without HPC) 
during a drying process at 22.5 ºC in vacuum
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Polymorphism conversion of theophylline monohydrate 
during a drying process
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Granules
(TPMH+HPC)

In vacuum, r.t.

Drying process

 Monohydrate form was converted to 
amorphous form after 120 min.

 NIR absorption (O-H combination) disappeared 
after 120 min.

 Dehydration was also completed after 120 min.
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TPMH
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Dehydration of theophylline monohydrate with HPC in vacuum
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まとめ

1. 造粒工程において、テオフィリン無水物は一水和物に転移した。
2. 70 ºC及び50 ºC の加熱乾燥では、15分以内及び60分以内に無
水物と同じに波形に変化し、無水物に再転移した。また温度が高
いほど早く再転移した。

3. 室温での乾燥及び真空乾燥では、テラヘルツ波形は経時的にブ
ロード化し、一水和物が非晶質化したことが推察された。

4. 一水和物（結合剤なし）の加熱乾燥では結合剤の存在下と同様
に15分以内に無水物に再転移したが、真空乾燥では非晶質化を
示すテラヘルツ波形の経時的変化の他、2 THz付近に新たな吸
収が発現した。この吸収について、結晶モードと異なる、例えば
分子間水素結合等が新たに形成された可能性が示唆された。

5. HPCを含む顆粒物では、一水和物と比較して脱水終了までの時
間は同じであったが、非晶質化の時間は約1/10であり、HPCが
一水和物の非晶質化に影響を与えることがわかった。
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ŉ�õƘ�'MżD[ƔƖƪP¹�/Ƙ/�Ƙ

è�żÂ.ƓŽƪŲƊƘƌƣ?ĝUƘUĽƮƭŻ

ƩƥƇŷ�ƓòƇƁƔżƓŽƪ¹ãƖ�ÍƔĬŹ

ƪŲƁƫơƓƗÅųƖŅľjƳǞǪǀǨƻƘƌƣ

Ƙī¿�Íż§ÁƃƫƒŷƪżűŅľjƳǞǪǀ

ǨƻƗźſƪī¿ƘfMƗƙűŅľj/#ÍƮ

ãŷƌtŕƖƕƗãŷƨƫƪkiŕī¿ýƔƙ

èƖƪ�Íż�ĥƔƃƫƪŲƅŻƅƊƘī¿�Í

ƘàīżŋƯƓŷƖŷƌƣƗűdÖÛĽƘñ�

ƥī¿ĉÀƘīœƖƕuşƘŌãƗźŷƒWŨ

ƘŶƪƼǪǁżĦƨƫűƊƘªXżĵŨƔƖƏƒ

ŷƪŲƊƁƓŅľjƳǞǪǀǨƻƮ?ĝUUĽÿ

àƗ|$ƇƪƌƣƘWŨØƘªXFƜŏ0Ɩ�

ÍƘÂĮƮĞŸƌƣűkžƘǞǪƶǪƧƩĺhƃƫ

ƒźƩ�ęëƖĤ6ƓŶƪƺǣǤǁǧǛƳƿǨŗƗ

ƐŷƒűuşƗŅľjƳǞǪǀǨƻƮãŷƒÕt

ƮĞƏƌŲƊƅƒī¿�ÍƔƅƒ�ęëƗƧž�ƭ

ƫƪjëdÖƮ�ĥƔƅƖŷ PCA(principal 

component analysis)FƜjëdÖƮ�ĥƔƇƪ

PLS (Partial Least Square)Ƙ 2öŪƘkiŕī¿

ƮŐ¡ƅƒP¹�/Ƙ/�FƜƊƘÜ�ī¿Ʈ

ĞƏƌŲ 

 

Bǯðù°Í 

B-1. ĳ 

¼ðùƘzĹƔƅƒűƺǣǤǁǧǛƳƿǨŗ

200mgǬ"êűƱǙǇǋǭƮŐ¡ƅƌŲǱŗŶƌƩƘ

Ŕŕƙ 250mg ƓÓ96ƔƅƒƽǪǨǁǅǪǆűÙ

ÌƼƳŒűƶǥǙƸƿǞǆǥǃǥǧǪǁǍǋǤƴǝű

ǒǌǧƸƿǗǧǓǥǃǥǧǪǁűǁǉƱǤǨŒǛƻ

ǏƿƴǝűǚǓǌǨƮP¹ƅƒŷƪŲ 

ī¿ƇƪşƗzÚƔƅƒãŷƪŅľjǁǘƺǋ

ǥƘI�Ɨƙű�ĺƘĳĝƮãŷƌŲƺǣǤǁǧǛ

ƳƿǨƗƐŷƒƙĤŉ!żT#ąĝǬá>qãǭ

FƜLKT LaboratoriesƘǲöŪƘ�ĺĳĝƮãŷ

ƌŲNƆžÓ96ƙűƽǪǨǁǅǪǆűƶǥǙƸƿ

ǞǆǥǃǥǧǪǁǍǋǤƴǝűÙÌƼƳŒǬT#ą

ĝǭűǚǓǌǨǬƿƻǛǩƱǥǌǤǇǆǭűǒǌǧƸƿǗ

ǧǔǥǃǥǧǪǁǬ�Ł>qǭƮãŷƌŲǁǉƱǤ

ǨŒǛƻǏƿƴǝƙĤŉ!źƧƜãŇƘèƖƪű

T#ąĝĤƘĳĝ�ĆFƜĤŉ{ãűƿƻǛǩƱ

ǥǌǤǇǆǬTechnical gradeǭĤƘĳĝƘǳöŪƮã

ŷƌŲ 

B-2. ƳǞǪǀǨƻÕtãƾǨǗǥ5+à 

ƺǣǤǁǧǛƳƿǨŗƙ�Ýż R ŗƓǕƲǥǝƽ

ǪǉƲǨƻƃƫƒŷƪƌƣűEM Trim(Leica 

Microsystems)ƮãŷƒġŤƮǋǤǜǨƻƅƒÕt0

®ŤƘ�Ť>ƮĞƏƌŲƾǨǗǥƔƙ2Ɨ�ĝF

ƜÓ96ƘËńzÚĜƅžƙjëdÖãƘǁǘ

ƺǋǥƮI�ƇƪƌƣƗűLP¹�/ƘĳĝƊƫ

ƋƫƘ�ŗƮ�ĤƅƌŲ 

B-3. ŅľjƳǞǪǀǨƻÕt 

ŅľjƳǞǪǀǨƻƿǁǉǝƙǤǎƱ MCT ƱǦ

ƳÂ.YƮĢ�ƅƌ Spotlight400ǬPerkin ElmerǭƮ

ãŷƌŲŅľjƳǞǪǀǨƻÕtƙűÎ¬/īĖ

16cm-1 ű øþZ¬ 4 Z ű ÕtÎ¬Ā]Ů

7600-3800cm-1űǔƺǃǥƾƳǂ 25ů25Űm Ƙ½

�ƓĞƏƌŲƺǣǤǁǧǛƳƿǨŗƙ0®Ť�ƘĄ

3.5ů3.5mm ƘĀ]Ʈ�įƘ½�ƓÕtƅƌŲń

zÚǩjëdÖãƘŅľjǁǘƺǋǥƙű�Ĥƅ

ƌLP¹�/Ƙ�ŗġŤĄ 1ů1mmƘĀ]Ʈ�

įƘ½�ƓÕtƅűƊƘ�bǁǘƺǋǥƮãŷ

ƌŲ 

B-4. ƼǜƶǥƳǞǪǀ^Ƙ�� 

�ƨƫƌǁǘƺǋǥƙǊǪǅī¿ǄǕǋ Isys

ǬMalvernǭƮãŷƒī¿ƅƌŲǊǪǅ5+àƔƅƒ

SNV(Standard Normal Variate)ƗƧƪǁǘƺǋǥÆ
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Ö>ƮĞƏƒŻƨűPCAFƜ PLS type 2(PLS2)Ɨ

Ƨƪī¿ƮĞƏƌŲī¿Żƨ�ƨƫƌƊƫƋƫƘ

ǕưƺǅǪƗzƇƪǁƽƱ�ƗdƑŽűǁƽƱżŭ

ŷő/ƙľěű�ŷő/ƙţěƘƻǣǊǪƿǢǨ

ƓƳǞǪǀ^Ʈ��ƅƌŲ 

 

CǯðùĉÀ 

C-1. ƺǣǤǁǧǛƳƿǨŗƗPơƫƪL>MÛƘ

zÚǩÆÖãŅľjǁǘƺǋǥ 

Ů ƺǣǤǁǧǛƳƿǨ 200mgŗƘ"êUƗPơƫƪ

�ĝFƜÓ96ƗƐŷƒűƊƫƋƫƘ�ĺĳĝ

Ʈ$�ƅűƊƘŅľjǁǘƺǋǥƮÕtƅƌŲ�ĝ

ƓŶƪƺǣǤǁǧǛƳƿǨƘŅľjǁǘƺǋǥƮ^Ǳ

ƗòƇŲƺǣǤǁǧǛƳƿǨƗƐŷƒƙĤŉ!żè

Ɩƪ2öŪƘĳĝż$�ƓŽƌƘƓƊƫƋƫƮÕ

tƅƌƔƁƬűǁǘƺǋǥƘǔǪƺ�ĒƙƟƠNƆ

ƓŶƏƌżQH��żèƖƏƒźƩűą�ƥĂp

�ƖƕƘ�ƨŻƘÛà>që�ĽżèƖƪƁƔż

D[ƔĔŹƨƫƌŲǁǉƱǤǨŒǛƻǏƿƴǝƘŅ

ľjǁǘƺǋǥƮ^ 2 ƗòƇŲǁǉƱǤǨŒǛƻǏ

ƿƴǝƗƐŷƒƙ 3öŪƘĳĝƮ$�ƅƒÕtƅ

ƌƔƁƬűT#ąĝƘĳĝ�ĆƘǁǘƺǋǥż�

Ƙ 2 öŪƔlŽžèƖƏƒŷƌŲǁǉƱǤǨŒǛƻ

ǏƿƴǝƙDƗƧƏƒǑǥǜǆǨŒƔƘÒMËű

ĉ¶�űÌTƘŎŷƖƕƘUĽƘ�żlŽŷƁƔ

żïƨƫƒźƩűƊƫżD[ƔĔŹƨƫƌŲŅľ

jƳǞǪǀǨƻÕtƗźŷƒjëdÖż�ĥƖ

°ÍƓī¿ƇƪfMű
ZòƅƌƺǣǤǁǧǛƳƿ

ǨƥǁǉƱǤǨŒǛƻǏƿƴǝƖƕƘƧŸƗ$�"

ƗƧƩǁǘƺǋǥżèƖƩűÉñƖī¿żƓŽƖŷ

KĖ�żòƃƫƌŲ�įjƘÓ96ƘŅľj

ǁǘƺǋǥƮ^ 3 ƗòƇŲƼƳŒƘƧŸƖÙÇÛƓ

ÜèëƖQHƮƟƔƯƕƤƌƖŷ>MÛƮŝſƚ

ǔǪƺżǖǧǪǌƓŪ�ƅƒŷƪƤƘżkžűơƌ

ǁǘƺǋǥQH�Ēż	ŷƗŔƖƩŶƏƒŷƌŲ 

 

C-2. PCAƮãŷƌŗ6ƘƳǞǪǀǨƻ/¿ 

Ů PCAƗƧƪī¿ƮĞƏƌ"êUƘŗ6®ŤƘƳ

ǞǪǀ^źƧƜűLÎ¬Ƙ��/ƝƘw�ƘlŽ

ƃƮòƇǧǪǊƲǨƻǗǧǇǋƮ^ 4 ƗòƇŲüǱ

��/ƙ�Ā]ƓŭŷǁƽƱ�ƮòƅƒźƩűơ

ƌƊƘǧǪǊƲǨƻǗǧǇǋƙ�ĝƺǣǤǁǧǛƳƿ

ǨƘǁǘƺǋǥƔí�ƅƒŷƪƁƔŻƨű�ƗƺǣǤ

ǁǧǛƳƿǨƗŜƇƪ/��eƮòƅƒŷƪƔ¦

ÕƃƫƌŲü 2 ��/ƙǧǪǊƲǨƻƍſŻƨƓ

ƙ²ñƖ�eż�ƨƫƖŻƏƌƌƣűǁƽƱ�ż

ŭŷƳǞǪǀŦcƔ�ŷƳǞǪǀŦcŻƨ�ƨƫ

ƌ�bǁǘƺǋǥƮËńƅƌĉÀűǁǘƺǋǥ�Ý

ƙ	ŷƗŪ�ƅƒŷƌżQH��ƗlŽƖ�ż

ŶƩűü 2 ��/ƘǁƽƱżŭŷ�ĒƓƙ%�ë

ƗQ#�ż�ŻƏƌŲü 2 ��/Ɣáǁǘƺǋǥ

ƗźſƪQH�bƳǞǪǀżƟƠN�ƖƁƔƔǁ

ǘƺǋǥǑǅǪǨė�ƙlŽƖi>żƖŷƁƔŻ

ƨűü 2 ��/ƙ>q�eƓƙƖžűŗ6)úŞ

ƗƧƪ®Ť�4´Ƙ-,Ƙ��ĜƅžƙP¹ÛƘ

ĐơƩ'MűŷƭƦƪx�ƘŎŷŻƨƖƪQ#�

Ƙ��ƮG³ƅƒŷƪƤƘƔĔŹƨƫƌŲSNV Ɨ

Ƨƪǁǘƺǋǥ5+àƮĞƏƒƙŷƪżűuşƙ

SNV ƗƧƪ5+àƗƧƩŶƪõ�ƘÛà�eƙƸ

ǠǨǃǥƃƫƒ>që�eƮşûƌƉƪ<ÀƙŶ

ƏƌƤƘƘűƇƞƒƘÛà�eżƸǠǨǃǥƃƫ

ƈõ�ƗƧƏƒ�ż.ƪƌƣű�eƔƅƒ¢.ƃ

ƫƌƔĔŹƨƫƪŲü 3FƜü 4��/ƙzÚë

ƖƳǞǪǀ^ƮòƅƌŲü 4��/ƘǧǪǊƲǨƻ

Ɨƙ 4800, 5200, 5800-5900FƜ 6800cm-1�ŅƖ

ƕűƺǣǤǁǧǛƳƿǨƔ&ňƘ�ĒƗǔǪƺżŶƪ

ƁƔŻƨü 4 ��/żƺǣǤǁǧǛƳƿǨå¾Ƙ�

eƮòƅűơƌǧǪǊƲǨƻƤzÚëƖü3��/

ƙƊƘ�Ƙ�ƨŻƘÓ96å¾Ƙ�eƮòƅƒ

ŷƪƔĔŹƨƫƌŲü 5��/ƙǧǪǊƲǨƻǗǧ

ǇǋƗ 5176 FƜ 5776cm-1ƗT#ǩĤŉ{ãFƜ

ƿƻǛĤUǁǉƱǤǨŒǛƻǏƿƴǝƔŪ�Ƈƪǔ

ǪƺżĦƨƫƌƌƣǁǉƱǤǨŒǛƻǏƿƴǝƗ

å¾Ƈƪ�eżPơƫƒźƩűǁǉƱǤǨŒǛƻǏ

ƿƴǝƙƁƫƨƔNÅƘDƮ�ƏƒŷƪƔ¦Õƃ

ƫƌŲü 6 ��/�ƙ PCA ǁƽƱƤ�žƳǞǪ
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ǀ^ƤÜ�żƖŷƌƣ�SƮ¤Ɛ�eƮòƅƒ

ŷƪƔƙĔŹƨƫƖŻƏƌŲƊƘƌƣƁƁƓƙǊ

ǪǅƮòƃƖŻƏƌŲ 

 

C-3. PLS 2Ʈãŷƌŗ6ƘƳǞǪǀǨƻ/¿ 

Ů PLS2ƗƧƩī¿ƮĞƏƌŗ6®ŤƘƺǣǤǁǧǛ

ƳƿǨƘ/�ƳǞǪǀƮ^6ƗòƇŲP¹ƅƒŷƪ

ǵöƘ>MÛƘǁǘƺǋǥǬ  ̂ 1, 2, 3ǭƮűPLS2ī

¿ƮĞŸƌƣƘjëdÖƗãŷƌŲƺǣǤǁǧǛƳ

ƿǨƙT#Ĥơƌƙ LKTĤƘ 2öŪƘƺǣǤǁǧ

ǛƳƿǨǁǘƺǋǥƮjëÆÖƔƅƒī¿ƮĞƏƌ

żű (^ 5)jëdÖǁǘƺǋǥƗƕƎƨƘĤUƮ

�ŸŻƗƧƏƒĉÀƘƳǞǪǀ^żiƭƏƌŲ

LKT ĤUƓī¿ƅƌfMűƳǞǪǀ^�ƘǁƽƱ

�żŭŷő/żĄǱƗŅŷ�ƓŶƩűƊƘaØƘ

ǁǘƺǋǥ�ÝżjëÆÖƔƅƒãŷƌƺǣǤǁǧ

ǛƳƿǨƔƟƠ�ĘƅƒŷƪƁƔƮòƅƒŷƪƘƗ

zƅűT#ĤUƓī¿ƅƌfMƙƳǞǪǀ^�Ƙ

¸ŭǁƽƱ�żĄ 0.9 ƔĜ��žűT#ĤUƘj

ëdÖǁǘƺǋǥƔƭƈŻƖżƨèƖƏƒŷƪƁƔ

żòƃƫƌŲƊƘƌƣ LKT ĤżĤŉƗ�ƭƫƒ

ŷƪDƗŅŷƔ¦yƃƫƌŲT#ĤƓī¿ƅƌ

fMƙPCAü2�/Ƙ�eƔ�ƌ/�ƮòƅƌŲ

ƁƫƙĤUƗãŷƨƫƒŷƪDƔĜ�ǁǘƺǋ

ǥżèƖƩT#ĤƘ°żQHƙ�ŻƏƌƌƣ

PCAü 2�/ƘƳǞǪǀƔ�ƌƔĔŹƨƫƪŲ 

Ů PLS2ƗƧƪƊƘ�ƘÓ96Ƙ/�ƳǞǪǀƘī

¿ĉÀƮ^ 6 ƗòƅƌŲƁƫơƓƘĉÀŻƨƺǣǤ

ǁǧǛƳƿǨƙ LKT ĤƮdÖƔƅƒãŷƌŲǁǉ

ƱǤǨŒǛƻǏƿƴǝƙǳöŪƘĤUƘǁǘƺǋǥ

ƮÕtƅƌżű(^ 2)T#ƘĤŉãǁǉƱǤǨŒǛ

ƻǏƿƴǝƘǁǘƺǋǥż PCAü 5�/ƗŅŻƏ

ƌƁƔŻƨƁƫƗŅŷDż�ƭƫƒŷƪƔ¦y

ƃƫƌƌƣűƊƫƮjëdÖƔƅƒãŷƌŲī¿

ĉÀŻƨűƺǣǤǁǧǛƳƿǨƘPLSƳǞǪǀ^Ɣ/

�ż�ƒŷƪ PCA ü 4 �/ƙƺǣǤǁǧǛƳƿǨ

ė�Ƙ/�Ʈòƅűü 3�/ƙƊƫjƘ�ƨŻ

ƘÓ9ÛƘ/�ƮòƅƒŷƪƁƔƮ©¤ƇƪĉÀ

ƔƖƏƌŲǁǉƱǤǨŒǛƻǏƿƴǝƔƽǪǨǁǅǪ

ǆƘƳǞǪǀƙƺǣǤǁǧǛƳƿǨƘǁƽƱż�ŷ

ő/żŭž PCA üǴ��/ƔzÚëƖƳǞǪǀƮ

òƅƌŲƁƘĉÀƤPCAƓĞƏƌü4�/ƙƺǣǤ

ǁǧǛƳƿǨƘ/�Ʈòƅƒü 3 �/ƙƊƫj

ƘÓ9ÛƮòƅƒŷƪĉÀƮ©¤ƅƒŷƌŲ 

 

C-4. ī¿ƧƩ�ƨƫƪ�e 

Ů PCAFƜ PLSī¿ƮĞŸƁƔƗƧƩűƺǣǤǁǧǛ

ƳƿǨűǁǉƱǤǨŒǛƻǏƿƴǝƔƽǪǨǁǅǪ

ǆƗŜƅƒƙ�eż�ƨƫƌżű�Ƙ 4 �/ƙ

PCAƓƙ��/Ɣƅƒ�eżßƫƈűơƌPLSƓ

ƤǁƽƱƤ�žÜ�ƘŶƪĉÀƙ�ƨƫƖŻƏƌŲ

ŅľjƳǞǪǀǨƻƿǁǉǝƗƧƪī¿Ɠƙűà

ķ�űDƘĂp�ż¸}ÕtA�Ǭǔƺǃǥǭ

ƧƩlŽſƫƚƊƘ>MÛƗÜ�ëƖǁǘƺǋǥ

żĪyƃƫƪƘƗzƅűĂp�żǱǔƺǃǥƧƩ}

ƃŷfMƙűƛƔƐƘǔƺǃǥ�Ɠ�Ƙ>MÛƔ

ƘÒMÝ�ƔƖƪƌƣű�Ƙ�/ƔƘÒMǁǘƺǋ

ǥƔƅƒĪyƃƫűƃƨƗĂpż}ƃſƫƚ}ƃŷ

ƟƕǱǔƺǃǥ�Ƙ7Mż~ƖžƖƪƌƣÜèë

ƖǁǘƺǋǥQHż}ƃžƖƩÂ.żŢƅžƖƪŲ

Ņľj#ƙŶƪõ�ƾǨǗǥ)Ɲ$ƪƌƣűÕ

tĀ]ƙ�ŤůÑƃƔƖƪŲÑƃ°OƘ�eƙÎ

¬ƗƧƪż100Űmõ�ƔeRƃƫƒŷƪƌƣű


ZƘÕt½�Ɠƙ1ǔƺǃǥƙĄ25×25×100Űm

ƔƖƪŲ�ĝƺǣǤǁǧǛƳƿǨƙPŕƘ 8 7õ�

ƮBƣƒŷƪƌƣűĂpƘlŽƃƗŻŻƭƨƈÜ

�ëƖǁǘƺǋǥżßƫƒŷƌżű�ęëƗÓ9

6ƔƅƒãŷƨƫƪƽǪǨǁǅǪǆƥǁǉƱǤǨŒ

ǛƻǏƿƴǝƙűĂp�ż¬Űm õ�Ɣ 1 ǔƺǃ

ǥŶƌƩƘŤøƔËƞƒ}ƃžPŕƤ~Ɩŷƌƣű

�²îƖ�eƔƅƒü3��/ƥü5��/Ɩƕ

Ɣƅƒ�őƗ¢.ƃƫƌƔĔŹƨƫƪŲƶǥǙƸƿ

ǞǆǥǃǥǧǪǁǍǋǤƴǝƙÓ9ƃƫƪŕżƊƤ

ƊƤ~ƖŷƌƣƟƔƯƕÂ.ƃƫƖŻƏƌƔĔŹ
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1 

 
Fig. 1 NIR Spectra of Clarithromycin 

Solid : Wako,  Dot : LKT Lab. 

 

 
Fig. 2 NIR Spectra of Magnesium Stearate 

Solid : Wako(manufacturing grade) ,  Dash : Wako(first grade),  Dot : Sigma(tech grade) 
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Fig. 3� NIR Spectra of Additives in Innovator’s Product 

a) Cornstarch , b) CMC-Na , c) HPC , d) Povidone, e) SiO2 
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Fig. 4� NIR Images and Its Loading Plot Generated by PCA 
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Fig. 5� NIR Images of Clarisromysin on the tablet of Innovator’s Product Generated by PLS2 

a)Wako, b)LKT 

 

 

 

Fig. 6� NIR Images of Additives of Innovator’s Product Generated by PLS2 
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Evaluation of pharmaceutical dosage forms using Near-Infrared Chemical Imaging System-Effect of particle sizes 
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Figure 1 �NIR chemical Images on the surface (left) and section (right) 

of the tablet of ascorbic acid. 
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