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=&ǹ�;>���;),�DoEAɅ�$Ĵ;
>=gyr�YA7&) Method Operable 
Design Region ɺMODRɻAŖſ�=�&7è
Ǽ&ǹ�;>��MODR +ȢĒ&Ïƺ)"

$,�ů(=ƀȠAɉ6=�Ē%	=� 
 
3��ÉŻƘ+ɜǁƏɥ)
�=zVNDXV

r�`+ƚƺ)ɞ�=ƀȠ,�ÉŻƘ+ĻǼ)

İɬAâ2�ȗùAŋÈ�Ȧª�=�&):!

$ÉŻƘ+ɯ³ĻAí���=��%,��É

ŻƘɜǁ+ØƲÛ)7"(�=&ǹ�;>���

zVNDXVr�`+ēŢ)	�!$,�Ęȳ

&(=ÉŻņƘ�ÛêƯ)ɞ���%)ȋǕ�

>$
=ǊȱAųØ)ƚƺ�=�&�èǼ%	

=�� ȋǕ�>�ǊȱAƚƺ�$�ÉŻƘ+Ļ

Ǽ)Ę�ĭ�İɬAâ2�ùĎAØƲǂ)ưĒ

�=�&):<�ēɸǂ(ƀȥAĸȗ&�=ù

ĎAưĒ�=&&7)�zVN+ɹ
gyr�

Y+zVN+ ƢAû=�&�%�=&ǹ�;

>�� 

 

CǪĄĎęÊ 

II-1Ż Ĕò¡÷ƞƫƮ NIR Ɵĳ7�ČĔòƣ

ƟŚô	�ĄĎ 

P.1 ȕÓâ.Çš 

�Ȃǂ)ɚÓ)ɔê�>=�&�ĉ
�Ǣâ.

ǫŭX{}�VAȶįÓ&�=iE{qQ�^

E�Oɚ&�$s\NA¤Ń���3���ȍ

ì,ȕóì��RNyɜȅɚ�%	=�&�;�

RNyĝ)ǆĮ�=ȆȪ�Prunus�AJYJb

ȭ4%�kybV�&��� 

 

P.2 ȕÓɜǁ+Ǫǳ 

P.2.1 ȕÓŃÉ 

� ȕÓŃÉ&�$áȍ%	=kybV,�ɘĝ

�ǉĻAų��pH�ť&&7)ƨȝĨ���=

BCS Class 2( ƨȝĨ, ɹɃɋĻ)+ÛêƯ&�

��ơÕÓ,ɔêćÛȧɸ+ǫż�ɚÓ+ƨÈ

Ļâ.ǎĨ+ȜƬ�;ɏŊ���3�áȍ�¼

%ǉȄ�=ưĻAų�=�&�;iE{qQ�

^E�Oɚ&�=šəAȡȿ��� 

 

P.2.2 ȕÓɜǁ+Ǫǳ 

� ��=ȡȿšə,RNyɚ&ëƅ)����

��Ǌȱ�	3<(
ÌŵzVNDXVr�`

+Əɥ)

$� zVN�&ÍŠ��eS�

a��ɜǁĲ%7ŷĮ)� zVN%	!���

AzVNDXVr�`+ƛ>)$Ǐȩ�=Ǆǂ

%�P.2.3+ŲĲ+Əɥ)$�ƀȥǂzVNDX

Vr�`�&
�ɭǄAȢ��� 

� QTPPɺǄƆȕóóȷk}iCF{ɻ&�$�ï

ɗâ.Óį��șž��đĒĻ��>�>)Ę�

$ǄƆâ.ɞɈ�=ȦªɭǄAȢ��(Table 1)�

3�s\N&�$ȲȰAT�k{)�=�6)�

ȕÓ+ǥĨȧɸ)ɞ�$,ƀȠǫż:<ŲǨǂ

)șžɭǄ&�$Ŕƺ�(
V`�z�&��� 

� Ƌ+ȕÓȢȟ+ɭ)$�DoE )$ȕÓÇš�

"3<ơÕÓɔêɗAƀȠ��ǪǳAȡȿ���

�+ĲēŢ�=ƨÈĻ)ɞ�=zVNDXVr

�`AēŢ�=ƨÈȧɸƞA�6 CTD �)ȡ

ȿ�=�6)�ƯƶǂÛĐǂâ.ƸƯĐǂĻȷ�

+ɭ)�é pHƨÈȧɸƞ%+ƨÈk}iCF
{Aȡȿ���>)Ă#� pH 4.0 +Ȍ6�

McIlvaine ǲȐƞAȕɇĠǓɜǁ)
�=zV
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NDXVr�`+ŐƆ&�$ƺ
�ŤAȡȿ�

�� 

 

P.2.3 ȕɇĠǓ+ɜǁǪǳ 

� ŷɭ+Æɱ) CMA Dk}�[+ƃȗAȡȿ

��¾¡+ȕɇĠǓ+ǜƶńƿ)"
$ȡɁ�

=�&&���ÌŵzVNDXVr�`+ȡȿ

ĄŅ)"
$ÉǑ�%ȲȰ��ǫż�ȕÓȢȟ

�Ǩ���+ ȕɇĠǓɜǁ)
�=ÌŵzV

NDXVr�`AēŢ�=+��ĉ�+�Ɓ+

�Ȃǂ(Dk}�[%	?�&ǫȰ���P.2.2

%,(��P.2.3+ɭ)ȡȿ���3�ȕóyF

iRFN{)
�=ţģǂĠǓřöAŀȱ��

CMA)İɬA��=CPPAPATiE�af\

NÐĵ�=�&%�yFiRFN{AɅ�$

CQAA­ȥ�ǯ�=�&�èǼ&(=�&
!

�ȬŦAÕ��� 

� �ȂưĻ)ǐ��ƯƶǂÛĐǂĻȷ�â.Ǿ

ħƺȕÓ+ȕÓɜǁǍǖ8ȕɇǪɸAɅ�$Ĵ

;>�Ŀă8Ǌȱ:<�ŷó+QTPPAɌŃ�

=�6)ĸȗ&ǹ�;>�óȷưĻAƪþǂ

CQA(potential CQAʀp-CQA)&�$�ĻƱ�Ǐ

ȩȧɸ�ǥĨ�ȕÓÿ�Ļ�ƨÈĻ�ïɗâ.

đĒĻAȢĒ����>; p-CQA)Ę�$ŷó

+óȷ)İɬ�=ÌŵzVNDXVr�`A�

µßɤƦÉŻɺPHAɻ��ǫż�RNyɜȅɚ

�ų�=0�QTPPâ.ÌŵzVNDXVr�

`ǫż)Ă#��ȕÓÿ�Ļ,áȍǠĎı�Ơ

êÿ�Ļ�Ǧɚȷɗ/ȷɗ²ġâ.ïɗ²Ż+ć

Ù)İɬAæ��ųØĻ�đ¾Ļ)İɬ�=è

ǼĻ�	=�6 CQA &���ïɗ,Ǧɚȷɗ

+ćÙ)İɬAæ��ųØĻ�đ¾Ļ)İɬ�

=èǼĻ�	=�6 CQA &���ƨÈĻ,á

ȍǠĎı�ƩƖÓƯĻ�ɇǠɳǠǠĎı�Ơê

Ū+ƩƖÓĜĪ�Ňɚý/ɚÓǎĨ�Q�^E�

Oǽɗ+ćÙ)İɬAæ��ųØĻ�đ¾Ļ)

İɬ�=èǼĻ�	=�6CQA&���p-CQA

+� �ĻƱ)"
$,ŲĲ+Q�^E�OĠ

Ǔ+4�İɬ��=��Ɨɸȍ
:.ɜǁƏɥ

+ēǶ:<õɴ(
�&�Ǐȩ�>$
<�ľ

Ǻ)Ę�=ųØĻ�đ¾Ļ)İɬ�(
�6

CQA&���șžȧɸ�	=
,�>)Ƨ�=

ȧɸAȢĒ�=�&&���Ǐȩȧɸ,�ȕɇ

�ćÙùĎ+İɬAæ�(
�&�Ŧ;�&(

!$
<�ľǺ)Ę�=ųØĻ�đ¾Ļ)İɬ

�(
�6 CQA &,���șžȧɸ�	=


,�>)Ƨ�=ȧɸAȢĒ�=�&&���3

��ɔêćÛȧɸ�Ɨɸȍ
:.ɜǁƏɥ+é

ïɗȕÓ+ȕɇǫż:<�ȕɇĠǓ)

$ȕ

Ó�+ɶǴƯȷ+ĆÕ�(
�&�;șžȧɸ

&�$ȢĒ�(�!�ǥĨȧɸ)"
$7�á

ȍ+ǥĨ�șžÄ)Ðĵ�>$
>-�ųØ

Ļ�đ¾Ļ)İɬ�(
�6 CQA &,�(�

!���;)�ɔêćÛ�ȸ�(
ơÕÓAɏ

Ŋ�$
=�&�Ǿħȧɸƺ+Ɨɸȍ
:.ɜ

ǁƏɥ+éïɗȕÓ+đĒĻȧɸǫż:<�­

ď�)ĻƱ�ïɗ�ƨÈĻ
:.ǥĨǙ+óȷ

)ćÛ�ȩ6;>(�!��&�;�đĒĻ)

"
$7Ìŵóȷ�Ǐ­�>$
>-�ųØ

Ļ�đ¾Ļ)İɬ�(
�6 CQA &,�(�

!��ĻƱ�Ǐȩȧɸ�ǥĨȧɸ
:.đĒĻ(Ļ

Ʊ, ïɗ, ƨÈĻ, ǥĨ),CQA&,�(�!�

���>;ÌŵzVNDXVr�`)$ zV

N&��ɭǄ+ČĮĻƀȥ)"
$,�P.5.4+

}\`ÉŻǫż�P.5.6.6șž)ȢĒ�(
ȧɸ

ɭǄ�
:. P.8 đĒĻ+ɭ)ȡȿ�=�&&

��� 

� RNyɜȅɚ+é CQA )Ę���Ȃǂ)İ

ɬ��=ƯȷưĻ(MA)AËő���+��;ǘ

III ǆǾħȧɸƺȕÓɜǁ3%+ȕÓɜǁ%Ĵ

;>�Ǌȱ7ƚƺ�=�&%�p-CMAAŋÈ�

���>; p-CMA)Ę�ēɸǂ)CQA)��

=İɬAƀȠ��ǫż�p-CMA )Ę� FMEA

ɺŜɧs�a&İɬȝŻɻ+zVN¸»ŝ��

zVN	=
,ɹzVN)(!���+Ưȷư

ĻANz^EJ{ƯȷưĻ(CMA)&ĒǸ�=�
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&&���ȗǤ��ǌğZFuOyqA Fig. 1

)ǐ�� 

 

ȕÓÿ�Ļʀ  ŇɚŪ+²Ż�Ǧɚȷɗ� 

ȷɗ²ġ 

ïɗʀ � �  Ǧɚȷɗ�  

ƨÈĻʀ �  áȍǠĎı�ɇǠɳǠǠĎı� 

ǦɚǎĨ 

 

� ŋÈ��RNyɜȅɚ+é CMA )Ę���

Ȃǂ)İɬ��=ĠǓgyr�Y(PP)AËő��

�>;ĠǓgyr�Y+��;ǘ III ǆǾħȧ

ɸƺȕÓɜǁ3%+ȕÓɜǁ%Ĵ;>�ǊȱA

ƚƺ�=�&%�p-CPP AŋÈ����>;

p-CPP)Ę�$FMEAAƺ
$zVNDXVr

�`AȎ!���+ǫż�é CMA )Ę�$ŋ

È�>� p-CPP,
�>7�zVN�	=
,

ɹzVN%	!��ēƸƹVP�{%+ēɸǫ

ż:<�ĠǓɜǁĲ+zVNDXVr�`&�

$p-CPP)Ę�=FMEA+zVN¸»ŝ�;�

�+ĠǓgyr�YA�zVN	=
,ɹzV

N&��ɖȗĠǓgyr�YɺCPPɻ&ĒǸ�

=�&&���ȗǤ��ǌğZFuOyqAFig. 

2)ǐ�� 

 

ŇɚŪ+²Żʀ Ňɚøȼŝ 

ɇǠɳǠǠĎıʀ ǬƑɷɗ�ǬƑƣĨ� 

Vk|�ɆĨ 

ǦɚǎĨʀ Ňɚý 

 

� CQAA­ȥ�=ǜƶńƿA��)ȡ�� 

CQAȕÓÿ�Ļ 

2 "+ CMA +� �Ǧɚȷɗ²ġ,ĠǓÄȧ

ɸ)$�ŇɚŪ+²Ż)"
$,NIR)$Ǧɚ

+�ȍƫĨAŇɚ�scYz�O��ɟ±Aȹ

�=Ąê), CPP %	=øȼŝAÐĵ�=

PATiE�af\NÐĵAȎ��&&���Ǧ

ɚ+ïɗ,}\`	�< 200ɚƤĒ�=�&�

;�ũĦĨ+Ǎǖƴ+ŃżAƚƺ��Large N

+ƃĺAƺ
$ RTRTAēŢ�=šə&��� 

Large N +ƃĺAƺ
=)	�<�ũĦĨ+ŷ

ÉǑ�)
�=ȲȰ+ǫż�;�RTRT )
�

=ȧɸșž)"
$,ƸƹǺßɤ�:<ɖȗ%�

ĳźƘ+ȧɸșž&ƸƹǺßɤ)

$	=Ǔ

Ĩ�ȁ�(
&Èȇǜƶ+ɫ%�Ɏ+zVN�

Ċ��(=&Ȟ��ɓê�Ƹ�=&ǹ�;>��

�+:�(ǻŬ�;ɼLarge-N +ÍĒĂƧ&�

$Ŵ3�
+, PhRMA+�Modified Large-N�

3�, EP +șž%	=��ƍșÉĢ�(
Ą

ê+zVN)ĘĹ%�= EP +šƘ�:<¸>

$
=&
�ǫȰ)Ȁ!��3��EP +

Alternative 1 â. 2 AƐȾ�=&R�k{RF

W�Ċ�
Ąê,ȟŝȧɸ%7ÝÉ(ǡĨ�Ĵ

;>=�6��Ɓ´7Ɋƺ�ŧ
 Alternative 2

�ŕċ�>=&ǫȰ����:!$�ŷȕÓ+

ȕÓÿ�Ļ+ÈȇÍĒ),�Table 2 )ǐ��

EP+Alternative 2AŔƺ�=�&&��� 

 

CQAïɗ 

CMA Ǧɚȷɗ,ĠǓÄȧɸ)$ǜƶ�=�&

&���RNyɜȅɚưų+CPP,ďþ�(


�&�;��Ȃǂ)ēŢ�>$
=:�)Ňɚ

ĠǓAɅ�$ɚÓ¾ŝ)"�ŇɚýAI�yF

�%scYz�O�(�;ǜƶ�=�&)���

ŇɚýÔÐĵȒǷ):<�ŇɚýÔ+ƤĒĿă

�;ƠêŶºąɗɺºąƟ�ɻ+Ȕƍ&ȣĕǝ

úĈ+ɚÓ+ǣĈœɢ�(�>=�ů)�Ēŵ

ǂ)ǿÙR�kz�O%ȟƤ�>=ĥÿɖɗĿ

ă�ȷɗÐĵȒǷ):<Ňɚƈ)iE�af\

N�>�ƠêŶºąɗɺºąƟ�ɻ&ŇɚýÔ

ÐĵȒǷ�Ȕƍ�>=TV^qAŔƺ���ȕ

Óÿ�Ļ&ëƅ�Ǧɚ+ïɗ,}\`	�<

200 ɚƤĒ�=�&�;��+_�Y+ĥÿ±

Aƺ
$RTRTAēŢ�=šə&��� 

 

CQAƨÈĻ 
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CMAáȍǠĎı,áȍ+șž&�$�CMAǦ

ɚǎĨ, CPP ŇɚýAiE�af\NÐĵ�

=�&):!$�3�CMAɇǠɳǠǠĎı,�

äŸh�qãęƤĒƘ  (Focused Beam 

Reflectance Measurement: FBRM)Aƺ
$ɇǠ�

scYz�O��ɇǠǠĎı��ĒǝúÄ)(

=:�Ų7İɬ+Ċ��!� CPP Vk|�Ɇ

ĨA PAT iE�af\NÐĵ�=�&%ǜƶ

A�=�&&��� 

� ƨÈĻ)ɞ�$,�CMA AŘɔ�=ùĎ�

Ȗŝ+Þ�ĠǓA3��=�&�;�ĠǓ+�

ƛ�;�ƛ)í�$iE�aiH~�aÐĵ�

%�=&ǹ�����% 3"+ CMA+±Aƺ


$ƨÈ�ƤīAƄǞ�=�&�â.iE�a

iH~�aÐĵAĕŧ)�=�6��>; 3"

+ CMA %ƄŃ�>=_SF�Vm�VAȢ�

$ƨÈĻAǜƶ�=�&&��(Fig. 3â. Fig. 

4)�ƨÈĻ+ĹǚěɫA¤Ń�=)	�<�ē

ɸ),�ķȖêȟƽAŔƺ�=�&&���ƨ

ÈƲɺ�Ƥ±ɻ80%��Aƥ��ɰāÄ)ǅǱ

%ƄŃ�>=ǅš¡A�RNyɜȅɚ+ƨÈĻ

A­ȥ�=_SF�Vm�V&��� 

� Ĵ;>�ī+ČĮĻAƀȥ�=�6�gF}

\`VP�{(20 kg)â.ƸƹVP�{(200 kg)

%ȕɇ��ȕÓ+é CMA(áȍǠĎı�ɇǠɳ

ǠǠĎı�ǦɚǎĨAī/Į$,6��Ƥ±&

ēƤ±&+ƐȾAȎ!���+ǫż��Ƥ+ȫ

ġ�"3<RMSEPɺRoot Mean Square Error of 

Predictionɻ�;�Ǻ,ȃ��ȁ�=�&�Ǐ�

6;>�ynVP�{+DoE%ȢĒ��ƨÈ�

Ƥī,gF}\`VP�{�â.ēƸƹVP�

{%7ɎƺèǼ%	=�&AǏȩ��� 

� �ȡ+ǜƶńƿAɎƺ�=�&%�Fig. 5 â

. Fig. 6)ǐ��:�)éCMAâ.CPP+z

VN, ����0$+ CMA/CPP, zVN

&(!�� 

� ǜƶńƿɎƺĲ+zVNȦª+�Ʒ&�$�

ÌŵzVNȦª)$ zVN&ÍĒ���+Ĳ

ƀȠAȎ@(�!�ɭǄ)ɞ�ƀȥǂzVNȦ

ªAȎ!���+ǫż,
�>7 zVN%	

!��&�ƀȥ�>�� 

 

P.3ȕɇ 

CQA A­ȥ�=�6)Q�`}�{�0�

CMAâ. CPPAų�=ĠǓ�"3<ǘ�ĠǓ

ɺɇǠĠǓɻ�ǘ�ĠǓɺŇɚĠǓɻARNyɜ

ȅɚ+ɖȗĠǓ&��� 

� CTD1.13)ȡȿ�0�Ŀă&�$�gF}\

`VP�{%ēŢ��ƼȯƺȕÓ+ȕɇVP�

{â.ēƸƹVP�{%ēŢ��ĻǼȦªƀȠ�

ǔÙɎžĻȦªŪ+ȕɇēǶA7&)ȢĒ���

ēƸƹ%+éȕɇĠǓ+ǄƆ±ɽȢĒ±Aŷɭ

)ǐ��&&��� 
� k}XVfz_�Tx�ɽk}XVȦª 
+ɭ),�Ŕƺ�$
=RTRTɭǄ,�ȣĕ%
�(
ƸƹșƇ+ćÙ�	!�ɦ),�RTRT
s_{AÅƄǞĲ�ÅLtzj|�Tx��=

�&�ƼȯƏɥ%,gF}\`ky�`VP�

{â.ēƸƹƈ%ȕɇ��êȟ 21 }\`Aƺ

$Ȧª����ôƺƸƹó+Ìø 3}\`A
ƺ
�k}XVfz_�Tx�,ř6$ēŢ�

=�&Aȡȿ���3�RNyɜȅɚ+ɖȗó

ȷưĻ(CQA),��>AƄŃ�= CMAAţģ
Ƹƹ):!$ǰŏ�=�&):!$Ǐ­�>=

�&�RNyɜȅɚȕɇ)
�=ǜƶńƿ%,�

ţģǂĠǓǏȩ&�$Ŕƺ�=r�^b�Vk

}OyqAɊƺ�=ŤAȡȿ��� 
 

P.5 ȕÓ+ǜƶ 

� ŷȕÓ+ÈȇȧɸɭǄ+ĻƱ�Ǐȩȧɸ�ȕ

Óÿ�Ļ�ƨÈĻâ.ïɗɺĒɗƘɻ+ɭǄ)�

RTRT AŔƺ�=�Ʌģ,�>;ȧɸAÈȇÍ

Ē)ƺ
=�&&���+șžâ.ȧɸšƘ+

ƃȗAȡȿ���3��ǜƶńƿ�	=
,đ

ĒĻȧɸ)

$ĸȗ(�ŲǨȕÓAƺ
�Ʌ

ģȧɸ+șžâ.ȧɸšƘ7ƃȗAȡȿ��� 
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� P.5.3 ȧɸšƘɺÉŻšƘɻ+fz_�Tx

�+ɭ),�ŇɚĠǓ)
�=Ǧɚ�ȍƫĨ+

I�yF�NIRƘ�ƀŽĠǓ)
�=Ǐȩȧɸ

+D\`yF�NIRƘ)"��fz_�Tx�

AēŢ���&Aȡȿ��� 

� P.5.6 șžâ.ȧɸšƘ+ČĮĻ+ɭ),�

ȕÓÿ�ĻɺRTRTɻ�ïɗɺRTRTɻ�ƨÈɺRTRTɻ

+ 3ɭǄ)Ę�$��>;+ČĮĻAȡȿ��� 

 

II-2Ż 0ÉÜƟŦùƅƫƢǠƵǔǀƵƽǢǘǑ

ǃǛǥǏƞƅƊƮ QbD ƟƿǥǆǕǏƟŚôĄ

Ď 

��)�ƀȠA���ɭ)"
$ȨǧAăð�

=� 
ɾɻ�ATP &Performance Criteria�  
� ATPâ.Performance Criteria+§&�$�
ĒɗƘ)ɞ�=ǦſA��)ǐ�� 
 

Analytical Target Profile (ATP) 
� ŷÉŻƘ,�XYZȕÓ�+áȍɺXYZɻ+ïɗ
A�șž± 95.0ʄ105.0%+ǝú%ǜƶ%��2.0%
+ïɗ+ćÛA 95%+®ɲǏƲ%ƀÈ%�(�
>-(;(
� 
 
Performance Criteria 
� �ȡ ATP Aæ�$�ŷÉŻƘ+ÉŻƘfz_
�Tx�AēŢ��ɦ),���+NyF^zD

Aƥ���&�ȗƓ�>=� 
 
ưǀĻʀȕÓơÕÓŃÉâ.�ǥƯ+İɬAæ�

��XYZȕÓ�+áȍAưǀǂ)ƤĒ�=�&�
%�=� 
ǡ� ĨʀƆƧ²ġ  1.0% 
ǈ� ĨʀơÕøäƲ 98.0 ~ 102.0% 

 
� �+§,�ATPAǐ���%�>A­ȥ�=
�6+ Performance Criteria A¥ȡ�=ĸȗ
�	=&+ǹ�)Ă#�¤Ń�>$
=�Ēɗ

Ƙ)"
$+ Performance Criteria +ÉŻǼ
gyr�Y&�$,�ưǀĻ�ǡĨâ.ǈĨA

ưĒ����ĸȗ&�>= Performance 
Criteria ,ÉŻƘ):!$ǀ(=��>�>+
ÉŻǼgyr�Y+ȦªĂƧ,ÂĀǂ(ÉŻƘ

ɺɶǴƯȷ�ƨÈȧɸɻ)"
$7ȲȰ���

� ȡ Ǧ ſ ) Õ � $ � Performance 
Characteristic &
�ǹ�š7ƀȠ����Ļ
ǼNyF^zD&ɖȖ�=ɒÉ�ĉ
�&�;

Ǉƿ��� 
ATP+ȡȿſ&�$�ƝȴǺßɤƲAǹł�
�ȡȿ)"
$7ȲȰ���ŷſ,�ƝȴǺß

ɤƲAÉŻƘ+ǈĨâ.ǡĨ+ɞŝ&&;��

ƝȴǺßɤƲA�ŀ+ƒƧ��)�=ǈĨ�ǡ

Ĩ+ǩ4ê@�A ATP &�$ĒǸ�=7+%
	=��(@ �Performance Criteria+șĒ
AOCŮǱ%ĒǸ�=&
�ņƘ%	=� 
�+:�) ATP Aȡȿ�=�%,ÉŻƘ+
ưĻ)7:=��
�"�+ȡȿšƘ�å<Ĵ

=7+&ǹ�;>�� 
� 3��ATPAƺ
$ÉŻƘAňȩƼȯŪ+ơ
�ȵşɺCTD Module 2ɻ)ȡȿ�=Ąê),
¢�ĸȗ(+�AȲȰ���Module 2 %,�
ATP&&7)Á¡ǂ(ȧɸƘ+§ǐ�â.�+
ȧɸƘɜǁ+ǪǳɺQbDQ�Xk`)Ă#�ȡ
ȿɻ�ĸȗ%	=&ǹ�$
=�3��ATP+
ČĮĻ+ȡȿ�ĸȗ�î��ĸȗ(Ąê'+:

�)ȡȿ�0���3�ȧɸƘ+ćů)ɦ�$

+fz_�Tx�+ȗî)"
$7ƀȠ���

�>;)"
$,ů(=ƀȠAȎ
��Ĳ:<

Ȩǧ(�§As\N&�$ǐ��Ē%	=� 
 
ɿɻ� ÉŻƘɜǁ�  

QbDDk}�[Aƺ
�ÉŻƘɜǁ%,�ȕ
Óɜǁ)ɞ�=KFayF�(ICH Q8R(2))+
ƃĺAɎƺ�=�&):<�ĳź+Ǫɸ)Ă#


�ņƘ):;��¡ǣǂ(Dk}�[A&=

�&�%�=��(@ ��6șĒ�� ATP
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A7&)�zVNDXVr�`�.) DoE +
ņƘAƺ
=�&):<�ÉŻƘ)Äþ�=z

VNAȦª�ȽƢ��3��ÉŻƘ+ùĎ+ATP
Aƥ��ǝú%ȣĕèǼ( MODR AǏȩ�=
�&�èǼ)(=��+�&):<�ÉŻƘ+

ĻǼ)İɬAâ2�ùĎ+ưĒ&ƶȝ)ɞ�=

ǍǖA¬��ɯ³(ÉŻƘ+ǏǗ)"(�=7

+&ǹ�;>=� 
QbD Dk}�[Aƺ
�ÉŻƘɜǁ+Á¡
ǂ(ņɮ,��+&
<%	=� 
i) ATP+ȢĒ 
ii) ÉŻƘ+Ȣȟ 
iii) ÉŻƘ+ɜǁɺzVNDXVr�`�

DoEɻ 
iv) ɯ³Ļ+ƀȥɺDoEɻ 
v) ÉŻƘfz_�Tx� 

i))

$�ATP �.) ATP �;Ě�>=
ÉŻƘ+ĻǼ�ÉŻǼgyr�Yâ.ÍĒĂƧ

AȢĒ�=�ii))

$,�Ęȳ&(=ÛêƯ
+ƯƶǂÛĐǂĻȷ�.)ÉŻņƘ)ɞ@=Ǌ

ȱ8Ǫɸ('Aǹł��ATPAēƵ�=ɎÊ(
ÉŻņƘAɏŊ�=�3���+ÉŻņƘAƺ


�Ăŷǂ(Ź�(§ʀHPLCƘ+Éɩs�a�
ƨÈs�a(')AƕĒ�=�iii),��)�"
+iG�W(ÌŵƀȠ�ŲɎÛ))ĊÎ�>=�
�(@ �ÌŵƀȠ)

$,�ÉŻƘ+¯�

+ùĎ(§ʀHPLCƘJyq�ǒÙǆ pH�ǒÙ
ǆ+ųƈƨčƫĨ(')+İɬAƀȥ��ÉŻƘ
+ĻǼ)İɬA��=ùĎAưĒ�=���%

,�zVNDXVr�`8 DoE Aƺ
=�&
�%�=��š�ŲɎÛ)

$,�ÌŵƀȠ

+ǫżAƺ
$�ÉŻƘ+ĻǼ)İɬA��=

ùĎ)"
$:<Ȩǧ(ƀȠAēŢ��ŲɎ(

ÉŻŹ�AĴ=���%,�ɎÊ( DoE Aƺ

=�&):<�ùĎ+ŲɎ�"ɯ³(ÉŻŹ

�AØƲǂ)ȢĒ�=�&�%��3��ùĎ

ɝ+��¤ƺAƀȥ�=�&):<Ĵ;>�

MODR AȚțǂ)ȑƵ�=�&�%�=�iv)

)

$,�iii)%Ĵ;>�ŲǨǂ(ÉŻŹ�+
ɯ³(ɰāAƀȥ�=�ŲǨǂ(ÉŻŹ�)Ę

�$�éùĎ+ŲɎŹ�Aï5�Ē+ǝú%É

ŻƘ+ĻǼ�ǰŏ�>$
=�&AǏȩ��Ʌ

ģ+ȧɸ)$ŗ¤AȎ�ǝú%	=Ʌģŗ¤ɰ

ā(Normal Operable Region)AǏȩ�=�v))


$,�iii)%Ĵ;>�ŲǨǂ(ÉŻŹ�"

$�ICH Q2ɺR1ɻ)ĳ!�ÉŻƘfz_�T
x�AēŢ��ÉŻƘ� ATP %ȢĒ��ÍĒ
ĂƧ)Ɏê�=�ƀȥ�=� 
�+:�)�zVNDXVr�`â. DoE
,�ÉŻƘɜǁ+�%ųØ)ƚƺ%�=�zV

NDXVr�`+ņƘ,�§�-ưĻȗùûɺǌ

ğZFDOyqɻ�Ɗɣs�aİɬȝŻ

ɺ FMEA ɻ� CNX ɺ Constant, Noise, 
Experimentalɻ('�ǹ�;>=� 

 

ǭǪġs 

II-1Ż Ĕò¡÷ƞƫƮ NIR Ɵĳ7�ČĔòƣ

ƟŚô	�Ą 

CMA)"
$ 

CMA(Critical Material Attribute)&
�ƃĺ,�

Q8%,�ɝ¡ɺ�ɝȕóɻ+CQA&�Ƿ��

;>$
=�ƯȷưĻ+4Aƺ
$_SF�V

m�VAƄǞ�=�&,�Q8+ĒǸA88ōĊ

ȝɕ�$
=&ǹ�=�&7%�=��Ǎǖƴ

&�$,VP�{ɪ©ď+ùĎAƺ
$_SF

�Vm�VAƄǞ�=ŷƃĺ��ŷɑ)
�=

QbD+¬ɉ)"(�=%	?�&ǹ��RNy

ɜȅɚ, CMA Dk}�[)Ă#�s\ND\

k&�=�&&���(
�ŷƃĺ,

Pharmaceutical Research and Manufacturers of 

America (PhRMA) Drug Product Technical Group 

(DPTG):<ǁȑ�>$
=ȰŞʂ8ʃ:<�Ɯ

Ĉ+rKiC�p)

$7ųƺ&ȩ6;>$


=� 

CMA&
�ƺȪ,FDA�ǁȑ��ȰŞʂ9ʃ

%¦@>$
=Ȟȉ%,	=��
@9= ICH
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ƺȪ%,(
�ŷs\ND\k+w�S�Aǹ

�=& non-ICHƺȪA¦��&,ɎĮ%,(


�&�Q11 ¤ŃŪ+ Q-IWG %+ȲȰÄĕǙA

ɛ4=&��+ƺȪA¦�0�%,(
&
�

Ǎǖƴ+ǫȰ)Ȁ!��Ƶþ+&�?�ű�=

Ȟȉ&�$�Essential Route Index��Pivotal Index�

�Route index��MA to be controlled�Ǚ+°Ȕ�

%���Ĉȵǣr�J�+Ǎǖƴr�f�A�

ķ)ƜĈ%7æ�½>;>��(ƺȪAĬ�ǯ

�ƀȠ�=�&&(!�� 

 

zVNDXVr�` 

ICH Q-IWG)
�=ȲȰ)$��zVNȦª�

&
�Ȟȉ, Q9 �ɡĒ�>�ŀñ)¦@>$


<��zVNDXVr�`�&
�Ȟȉ�ƍ�


&ÍŠ�>$
=�&�;�s\N�7Ăŷ

ǂ)�0$zVNDXVr�`&
�ȞȉA¦

ƺ�=�&&���  

Ȏś´&�$,zVNDXVr�`+ƛ>�

α�
�"3<�'+:�)�$zVN���

!��ʁ�AėŽŪ)Ǌ<�
&+ŀα�ǐ�

>��Á¡ǂ) FMEAɺƊɣs�aİɬȝŻɻ

%	>-�ɖĊĻ�ǁƸǏƲâ.ƀÈĻ+¢�

'+:�)��!$`�Y{+zVNVQD�

ćÛ���AŦǐ�0�&+�&%	=��+

:�(Ȩǧ(zVNDXVr�`+ǫż,�ĉ

�+�Ɓ�M3)ȡȿ�0�Äĕ&ÍŠ�$


=&ǹ�;>=��Ȏś��Ɓ+ǆ�ƶȝ+�

6),M2ɺQoSɻ)ȡȿ�=�&�Ŵ3�
&


�ÉǑ�+êŀ+��RNyɜȅɚ+s\N

ɺM2 ɒÉɻ),zVNDXVr�`AƐȾǂ

Ȩ��ȡȿ�=�&&(!�� 

CMAŋÈɋǓ)

$�FMEA+�ɖĊĻ�

,ćÛ��=�'��)"
$ȲȰ���ɜǁ

Ìŵ+�ƪþǂ�+Əɥ%,��>� CQA )

İɬ�=�î�@�;(
�&�Ǌȱ�Ǖ3>

=�&% CQA )İɬ�(
�&�@�<�ɖ

ĊĻ�7��<�=&ĮÌRNyɜȅɚÉǑ�

r�f�,ǹ�$
��3�Ȏśr�f��;

7�İɬ�(
&ǹ�$
��&�İɬ�=�

&�@�<�ɖĊĻ���!��&
!�}U

\NAæ�½>$
=�&+ȬŦ�	!��&

7	<�FMEA�+ɖĊĻ,�ćÛ��=�&


�ÀɅȩȱ&(!��ɺ���ɜǁĲŵ�ɠ)



$ɖĊĻ�ćÛ�=�&,1&B'(
%

	?��&
�+7ÀɅȩȱ%	!��ɻRNy

ɜȅɚs\N)

$7�FMEA+VQDz�

O)

$ÌŵzVNȦª)$ŋÈ�>�

�p-CMA���CQA )İɬ�(
�&�@�

!�Ąê,�ɖĊĻ�A ����ćÙ�$7

CQA)Ę�$ºÉ£ȓ�	=Ąê),�ǁƸǏ

Ʋ�A�����$ǜƶAɎƺ�=�&%�ƀ

ÈĻ�A��$
�� 

�šǜƶńƿÉǑ�:<�CQA)«=ɖĊĻ

ɺSeverityɻ,�+�ȳ+üų+Ļȷ)��+%�

�+�ȳ+Ļȷ�ć@;(
&ćÛ�(
7+

&
�ƃĺ�&
�ȬŦ�	!��ICH Q9A¹

)�ÉǑ�)$ȲȰ��ǫż�RNyɜȅɚ)



$ɖĊĻ��ć@=�ć@;(
�%,(

��Ǌȱ�Ć�=�&)�!$ɖĊĻ+VQD

�Ŧ;�)(!�ɺ"3<ÌŵzVNDXVr

�`+Əɥ%,���+Ȧªɻ&
�ÄĕȬŦ

A�=šə%�ÉǑ�,êŀ���Q9%,�z

VN Ƣ,�ßĔ+ǁƸǏƲâ.ɖĊĻA Ƣ

�=�6+ȎÙ�&ĒǸ�>=:�)�zVN

pdUr�`%,�zVNQ�`}�{):!

$ɖĊĻ�ć@=ɺ��=ɻ�&,	<Ĵ=�

&%	<��>,Ȧª�=Ęȳ+ưĻ8�Q8

%ȲȰ�>=Nz^EJz^E&+Ã*ê
)

:=�&)ƾŀ�=ĸȗ�	=� 

VQDz�O)"
$ȲȰ�	!���RNy

ɚ��¿ɜ�>=)�
�RNyɚ+ FMEAV

QD+ĒǸA�+33Ɏƺ�$�=ƼȯǺ�ĉ

�!�����§�-ǪçɆŚɚ&ƭȈȕÓ)

Ę�$ë�r\Tv%�ľǺ+đ¾Ļ�AȲȰ

�$ȃ
,�7(���+ȕó+zVN)Ĺ�
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$�VQD+ĒǸAć�=0��&Ȏś´:<

ŕċ�	!��RNyɜȅɚ)

$,���>

,RNyɜȅɚ)Ę�$Ɏƺ�=VQD�%	

=�&AŦȡ�=�&)êŀ��� 

 

Large N
:. P.3ȕɇ)"
$ 

ŷs\N+ǄƳ+�"&(= Large N):=

RTRT)"
$�P.2+ǜƶńƿ),�Large N

Aƺ
=�&�?3%ȡɁ���+ČĮĻAï

5Ȩǧ)"
$, P.5.6 șž+ČĮĻ)ȡȿ�

=�&&(!�� 

P3)ȡȿ�=ȕɇi}�)"
$�CMAA

­ȥ�=�6)ȢĒ�= IPC��%,(���

�%(
7+ɺĠǓǨƬAǏȩ�= IPC ('ɻ

)"
$7ȡȿ�0�%	=�&
�ȲȰǫż

)[�q,êŀ��� 

CTD1.13)ȡȿ�0�ĠǓgyr�Y)ɞ�

=ĿăA P.3 )ȡȿ�=��Ȃǂ),�ć)ǆ

Į�=CPP+|�UĤ%	!$7��CMADk

}�[��;ȽĶ)�=�ǙAȤƓ�=Ąê)

,��+ȬŦ)

$�CMA Dk}�[&�

$�ĠǓgyr�YA PAT%iE�af\NÐ

ĵ�=�&%zVN���!��&
!�oF

�`A�ȑ��)ȡȿ�=�&&���ƶƻ,�

s\ND\k&�$�CPP��'ȽĶ�&
�

ŞȞ�� 1�Ǝ��$�3
�(��+:�(

}U\N�æ½>;>=�Aŷs\N+w�S

��ƶȝ%�(
�&Aɐ�=�6%	=� 

 

Ǯǯǂřö 

ŷs\N) CMADk}�[&Ǯǯǂřö+

ɞ«ĻAeF|l{%ȡȿ�=�Ē%	=�¤

ŃɄ�+Əɥ%,Continued Process Verification

&
�Ȟȉ�¦ƺ�>$
��éƂ+KFZ�

VǙ)

$ Continued Process Verification 

(FDA K F Z � V ) � Continuous Process 

Verification (Q8)�Ongoing Process Verification 

(EMA, Q-IWG)Ǚ�ţŷ�)&!$ɍ
�ȩȱ�

)�
ƺȪ�ĉ�	=�ǜƶńƿÉǑ�:<

�Continued process verification, FDA+KFa

)ɞɈ��ƺȪ+ȬŦ�Ĉ%,¦@(
:��

ȗŴ�>��&7	<��ø+s\N¤Ń%,

Q-IWG %ƺ
;>$
=�Ongoing Process 

Verification�A¦ƺ��ƙɕ&�$�FDAKF

Z�V%,Continued Process Verification&ȡȿ

�>$
=��&ǙAȬŦ�=�&&��� 

 

ƨÈ RTRT)"
$ 

� ƨÈ�ƤīAƺ
=ƨÈRTRT%,��Ƥ

s_{AĥÿƨÈƲl�V%¤Ń�=�6�

¯�+ƨÈƲ,ǛÈ�>(
�����ēɦ+

ƨÈȧɸ%+Q±Aƺ
�ÍĒ%,�̄ �+ƨ

ÈƲ��(@ fy]L7ȦªĘȳ%	=�6�

�>)Ę�ƨÈRTRTșžA'��=�ɺQ&

ë�&�=��Q+�)�=�ʁɻ)"
$�Ĭ

�ǯ�ȲȰAǮǯ�=�&)(!�� 

 

II-2Ż ÉŻƘ+ɜǁ
:.yFiRFN{p

dUr�`)
�= QbD +Q�Xk`+

ɎƺĄĎ 

zVNDXVr�`â. DoE ,�ÉŻƘɜ
ǁ+�%ųØ)ƚƺ%�=�ÉŻƘɜǁ+Ìŵ

ƀȠ)

$,�ÉŻƘ+¯�+ùĎ(§ʀ
HPLCƘJyq�ǒÙǆ pH�ǒÙǆ+ųƈƨ
čƫĨ(')+İɬAƀȥ��ÉŻƘ+ĻǼ)İ
ɬA��=ùĎAưĒ�=���%,�zVN

DXVr�`8 DoE Aƺ
=�&�%�=�
zVNDXVr�`+ņƘ,�§�-ưĻȗù

ûɺǌğZFDOyqɻ�Ɗɣs�aİɬȝŻ

ɺ FMEA ɻ� CNX ɺ Constant, Noise, 
Experimentalɻ('�ǹ�;>=� 
�Ĳ�QbDDk}�[%ÉŻƘɜǁ���ATP
)Ă#�ÉŻƘ+s\NɺCTD� Module 2)
ǆĮɻA¤Ń�=�Ē%	=��ø+ȲȰ+ǫ

ż�Module 2%,�ATP&&7)Á¡ǂ(ȧ
ɸƘ+§ǐ�â.�+ȧɸƘɜǁ+ǪǳɺQbD



 

                                      13  

Q�Xk`)Ă#�ȡȿɻ�ĸȗ%	=&ǹ�

$
=��Ĳ,�;)�yFiRFN{)
�

= ATP )Ă#
�ÉŻƘ+ćůǜƶ)"
$
7ƀȠ�=� 

 

E.Ż ęń 

 

ICH Q-IWG ƟŇńƜ�ĭƎŽ+�ûƝŁŵƱ

pŹǎǧǉƩPƨŽ	�ĄĎƱŕƨƚƈƔž 

Äȵǣ+�Ɓ)ųƺ(s\N&(=:��ŷ

ɑ%Ɣƺ�>$
=ƛÙĞɇǠƘAŔƺ��R

Nyɜȅɚ+CTD M2s\ND\k¤Ń)å<

ǩB���ɝ¡+óȷưĻA_SF�Vm�V

+ƄŃùĎ&��ńƿAŔƺ��ů)ũĦĨŷ

ÉǑ�%ƀȠ�� Large NșžAǩ4ê@�=

�&%ɹĨ(ǜƶńƿ�§Aǃ<ɀB�s\N

D\k&(<""	=��Ȃí�+s\ND\

k&
�Ļȷ��ƺȪ+ɏŊ)"
$,ºÉƾ

ŀ��ĥŃ 26ĦĨ),ayi`Ʈ+gjQrA

Úɨ���+ÄĕAɎÊ)ãŨ�=�&�3�

ňȩƼȯŰ+ȡȿšə)"
$ȲȰAɉ6=�

Ē%	=� 

�´Ž0ÉÜƟŦùƞƅƊƮQbDƟƿǥǆǕǏ

ƟŚôƠŽǡǄƽƟ�æƍƯƔų"Ɲ0ÉÜƟŦ

ùƱ�ŕƐƮžATP ƟÒ�ƟƩƜŽ0ÉÜƱŦù

ƎŽǠƵǔǀƵƽǢƛĚěûƞ0ÉÜƟ­XŽd

¼ƱƐƮƌƜƠŽ¾³ƟĊlƞƫƮŕƲƕĔòƣ

ƟċĭƱ�ƎŽ=īUƟ¬�ƱGƊƮ�ĢƟƦƝ

ƬƑŽ�ÑCƢĶ3�zƞƩ2üƱƩƔƬƐƜġ

ƄƬƯƮžÉŻƘ+ɜǁ)ɞ�$,�DoEAƺ


�ÉŻƘ+ɜǁ�§)"
$ƀȠ���DoEA

Ïƺ�=�&):<�ÉŻƘ+ĻǼ)İɬAâ

2�gyr�YA¡ǣǂ)ƀȥ�=�&�%�

=&&7)��+��¤ƺ)"
$7ƶȝ�=

�&�%�=�Ĵ;>=ǫż,�Ĺǚěɫ)�

ȑ�>=:�)�égyr�Y+ǆɞĻAȚț

ǂ)ȑƵ�=�&�%�=�&�;�ŲɎ�"

ɯ³(ÉŻŹ�AȢĒ�=)ųƺ(Dk}�[

%	=&ǹ�;>���;),�DoEAɅ�$

Ĵ;>=gyr�YA7&) Method Operable 

Design Region ɺMODRɻAŖſ�=�&7è

Ǽ&ǹ�;>��MODR+ȢĒ&Ïƺ)"
$

,�ů(=ƀȠAɉ6=�Ē%	=ž 

ƌƯƬƟ�ÊƠ]ŬłTƍƯƔġƄ´Ɵ]-

ƣƟ+�ûƝw(ƕƊƛƠƝƉŽ]-ƞƅƂƚƫ

ƭŕƲƕUŌǘǑǃǛǥǏŽUŌĔòƣƟFƭĘƦ

Ʊ�ŕƐƮ	ƞňðƐƮƜġƄƮžƥƔŽ��Ɵ

]ŬłTŽ=īUUŌƟƫƭ�}ƟO�ƞuƎƚ

ƩŽňðƐƮ�ÊƛƁƮƜġƄƮž 

 

ä�Ŋ² 

ſGMP µĭŒĂƞƅƊƮǒǡǎǧǂǟǥ`éƜ

GMP	�ŮƟǒǡǎǧǂǟǥŨŔŲþ§Ė ƀ 
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Table 1 ���<5;�1,6!!8����	� 
K+B5   F= WS��O#XF 
*T(�&4 ����� 20 mg*8�����

�������U 
5CZ.M[�GQPY�K&, 5�

*T 
L; )O#XF
-@�?R 5CZ.M[�GQPY�H3PY a)� 

K&, 5�A%5�*T 
/05 1>	8'9V 3 2"!�G$ 5CZ.M[�GQPY�H3PY a)� 

A%5�*T 
a: <NJ:��7IE�L;XF
��6D����

��� 
 
 
 
 
 
 
 
 
Table 2  Acceptance numbers for Alternative 2 in UDU tests by EP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�50 �����
�		
 � 0 - -

�75 �����
�
	
 � 0 - -

�100 �����
���	
 � 0 3 0

�150 6 0 4 0

�200 8 0 6 1

�300 13 0 8 2

�500 23 1 13 4

�1000 47 2 25 8

�2000 95 6 47 18

�5000 239 16 112 47

�10000 479 34 217 94

Draft Final

Sample size (n)
C1 (±15.0�) C2 (�25.0�) C2 (�25.0�)C1 (±15.0�)
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Fig. 1 QTPP�CQA/p-CQA�p-CMA�=� 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2 QTPP�CQA�CMA�CPP�=� 
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Fig. 3 -�& CQA��7	��
	�����(92(�) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4 -�&������
��� $+%"�  
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Fig. 5  ���<5;� CMA3.'0:/#� FMEA����)4* 

 
 
 
 
 
 
 
 

 

 
Fig. 6 ���<5;� CPP3.'0:/#� FMEA����)4* 

 
 


