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ýÍ�ÿ 

ÿÿï÷\ ÿÿ{�uÿÝÓ_sÎò�öþ[]ývR{ïÕûvö�÷ 

5 o 23 åÿÿÿï÷\Ó_Î:ÿÿï÷\ ÿÿ{�uÿÝsÎò�öþ[]ývR{ïÕ

ûvö�÷;ÿÿï÷ïû42023522 ÷ÿ ÿ�÷ÕûÛOÿ 

N1 �ïöþ[]ývR1ßÞ_�1uß_YöïÕ�ïO^Þ_kw:¿�ïÕÜ

þ�ïÕûvgÏ;:sÎsÓ8¿�ïÕÜþ�ïÕ�ïûvÞýÿßÌÿ9ö�÷;ÿÿß

ï÷Û420055528 ÷ÿÿUb�wwÿïÕ÷wûvøýwÿÞvþÞÕýöÛù�ïÍ

|ÿ~wç 2023 ~þ�ï�}«R2ë 2023 ~ 7 o 1 åÿÿo×ßþÞÕýÛù�ïÍ|

Ü�ï�}«RöO^Oß�ïöþ[]ývR1ßÞ_�Üuß_Y2 

  Î1öþ[]ývR1ßÞ_�1uß_YïÕN^»ÿcoþ1ïÕ�ïO^Þ_o|

kw:ïÕìÝûvÞý;öÍÛÞvþÞïÕo�1ÿnnöÛökÿ2ë 2023 ~ 11 o 1

åÿÿb�ïûÓÜßóööþ[]ývR1ßÞ_�ïÛuß_Yßû�wo�ÜÿnnN

soÍÛöoÏ2O_�ïûÓÜßóöNÿÕý�om�Õÿÿÿm��}2 

  O1ë 2023 ~ 7 o 1 åÿÿOw_�Î�þ�ïÕÿ¥Í­öïÕÿ¥O^OßÝ­ß

öþ[]ývR1ßÞ_�Üuß_Yÿßoß[ïÕ�»°Ýçb�w�çïÕ÷wûvÌ

¯öøý_h^ÿkÍÛ�ß~k2 

  ß1ë 2023 ~ 7 o 1 åÿÿ{÷�çÞ_kw:¿�ïÕÜþ�ïÕûvgÏ;{ýÍ

ÍÛ�}öþ[]ývR1ßÞ_�WývRÜuß_YWývR2 

  Þ1ë 2023 ~ 7 o 1 åÿÿßûóöþ[]ývR1ßÞ_�Üuß_YÞ_kw:ï

Õûvý;ÍÛ×ßßûó×»Ë2 

  }1öþ[]ývR1ßÞ_�Üuß_YïÕN^»ÿcoþ1ïÕ�ïÿ¥O^Ü{

÷�çÞ_o|gÌ:ïÕûvý;sÎþ�ïÕOßÝz�ï1Oß��þN��öÍÛ2 

  O1öþ[]ývR1ßÞ_�Üuß_YïÕN^»ÿcoþ1ïÕ�ïÿ¥O^Ü{

÷�çÞ_kw:ïÕûvý;{ýßýÍÍÛÿþû~ßýNÿïÕöÿïvþ2 

  {1ß�·{N^ööùþûoúÿ¿÷þRÿwßó1�ï1ÿ¥Ü�}Þ_o|gÌ

:ïÕûvý;:¿�ïÕÜþ�ïÕûvgÏ;{ýßýÍÍÛö�N�þ�ïÕûv�

nÿyoïÕÿnnÏÖÎ{÷�çÕ�}2 

NMPA Ó_:ÿN^ïÕÿnnÞò�ÿ}ïïoý_{ßÿßÌÿ; 

5 o 31 åÿÿÿï÷\Ó_:ÿN^ïÕÿnnÞò�ÿ}ïïoý_{ßÿßÌÿ;ÿ2023

~� 68 ÷ÿÿëÓ_OåÿýÌ2 
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ßnoÉ�- 

5 o 5 åÿÿÿï÷\þ\ûÝkßn:ïÕo×ûvÞýÿßnoÉ�ÿ;oÉÿok}_

ßnoÉö÷õ~ 2023 ~ 5 o 5 åó 2023 ~ 6 o 5 å2 

5 o 9 åÿÿÿ{�uÿÝù}ûÓ_:_þÞ~Þ|~ý_g_ÿßnoÉ�ÿ;ÿoÉß�

jk÷õ~ 2023 ~ 5 o 24 å2 

5 o 24 åÿÿÿï÷\þ\û}_ßn:sÎò�Ýz�ïïÕN^»ÿcoþ÷ûý_ö

�÷ÿßnoÉ�ÿ;oÉÿok}_ßnoÉö÷õ 2023 ~ 6 o 23 å2 

5 o 24 åÿÿÿï÷\ïûoßÓ_:sÎåÓÿvRÕýÿv|~ö}^ÿßnoÉ

�ÿ;ÿßnoÉ÷Ö~ëÓ_Oåÿ 1no2 
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ýÍgWöõ 

:sÎò�Ýz�ïïÕN^»ÿcoþ÷ûý_ö�÷ÿßnoÉ�ÿ;|� 

o�÷öþöo�ûgò�Ýz�ïcoþÿB �»ÿËcoþÿ÷wûvÿ~^��ny÷

½ß:ïÕN^»ÿcoþ½ßïÕ­ßÛy�_¯ÿ÷wûvÍÛ;öÿxNÿvÛÎ:Ý

z�ïïÕN^»ÿcoþó�èçgW;}ÎgÿûÝz�ïcoþö÷wèç2ï�÷ö

��ÕûÛOÿ 

N1o|Ýz�ïö»ÿûv 

s B �»ÿËxÓvwÿ B �»ÿË»ÿÏùÛö 

± ûTwÿïÕ÷wûvøýö�n 

² o|ûxwÿwý 

² o|ûx×zýb�wwÿïÕ÷ûøýûwöïÕ GMP �\gèç^÷

nïÛ\o×z�ïöoÉ 

² ×zýb�wwÿïÕ÷ûøýÿï�Þÿ|vöÿxNÿßoû\NRß

v�\N�ïÿöèçÿÿûw GMP�\gèç^÷n 

± wÿïÕ÷wûvøýû»ÿËöxÓv�þsÛöö{×_]ó�èç2èç

Ýùÿ 

² wÿþs¿ßOþ\Ý_åõ1­ßûv_ÿþ¿åõÜû×z�ïöûv

åõ{Õû 

² ~¯wÿþw_}ÌïÕ­ßÛy�_¯ÿöýÛ2 

s ÿwçìÝöïÕ^o×ßN^»ÿöå� 

± wÿþ�ßrocïÕN^ìÝöï�1ïvûv�Üï{~Þß�{|~ÿ~

Û­ßo×ÿßrW^Ík�ïýú�Ëÿ~Z}ç×ïÕìÝxçè�ö×_

^ÿÝóûïÕ�ï»ÿËöxÓwÿv�Þò�ï�ööwÿ2 

ïgþN:ïÕìÝûvÞý;�OSßgoosN^»ÿwÿögþNõ2Û

ÿogkïÿßýÿ^_þßß[[õïO^^�×ßïÕ�ï»ÿËö÷õÿ

\÷uÎýú�Ëö÷õ�×ßïÕ�ï»ÿËO_ÿsÿÓíOíÛýúÛöÿ

ýú�Ë{k_^Oý��2 

± wçìÝöïÕoý×ßN^»ÿöÿwÿïÕ÷wûvøýßýä�ïÕ�ï

»ÿËÿv�xßþs�ï�ö2 

Î1�WcoþÝz�ïö­ßûv 

s _ÿ�n 

± ¿ûÌ¯ovöûvøýÿÝ_NïÕ�ïÿ¥Íkþ�Þöûvþ\ÿkÍÛ

þû�öïÕ�ïyÏ{ö­ßûv_ÿ2 
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± Ýz�ïåÏïÕöÿcoþö­ß�¯þ1­ß×gþÞ_woó]Þ~ÎÏ

ïÕ�ïÜ­ßûvößýÿ�ÿwoó]O~åÏïÕ�ïÜ­ßûvÿ�2 

� GMP g�öÿxNßÌÎíU�n2|Óg­ö B �»ÿËcoþÝ_ö­

ß�¯þÜ­ß×gþoÿý_[�O�\o�nöåõ2 

± coþ�ï~û�ï}ßýößÞWßÌó�ûxÿíÛ[�w�ïöÿÞ_~

ßT�w�ï}ßýöïw1gþ1ßÞWÜ­ßo×{Nõ2  

± coþÞ_ûs¿{ý1oõïÕÿßÿÿ1rÕ_]Û�ÿ�è�2 

² ß[Nï�ï 10 {kÿs¿{ý1oõïÕÿßÿÿ1rÕó]ÿ�è� 1

{k 

² ï[~�ïO¿ 10 {köÿs¿{ý1oõïÕÿßÿÿ1rÕ�ÿ�è�

1 {k 

² þs�nÞ_�­ß_¯on~2 

ogN^÷sÎÝzè�öïÿuoóûÿÛÿcoþíoè�ß�ÿÿûÎû

uooûö�×ÿûÿè��[��Ýz�Oýß�ÿßÌè�2 

± �{vÕÿÿ×1ÈÿvÕö_ÿ1oïì\R1[þV�WïÝz�ï 

² þû�ö�ï}ßýÿWî�{wý1oïw1oïÿw1oïó×{1ú

{gþößwý{ÿ{ÿ�öyÏ{­ßûv_ÿ2 

² yo�ïÍkÿ��woþs�ß�ï­ßûvý_ÿ×1ÿéïÕ�ïý

úÜ­ßçvöþ\uû×z�ïO^ÿûïÕ�ïûv1­ßûvßÌó

�gÿÜ÷wÿ~ß�ïýú1­ßo×{�n½ßrO2 

² �ûþ\þsÌ¯Þ_�­ß_¯oÎïn~2 

s �ïýÛ 

± oïì\R1[þV�WïöcoþÞ_w_ëÌ�ïýÛ2ïýO¿1��Þ

òÝz�ïwWöÿÞ_o|kwïÕN^^ÛöûvÞýöÍÛÞv2 

± �ó�{vÕÿÿ×1ÈÿvÕö_ÿcoþw_ëÌ�ïýÛ2 

± �ó[þV�Wïöcoþëþ�ï}ßýÿwÿò�ûþv�ú{gþßwý

ö�ïÏ{çv2 

± �óoïì\R�ïO^�}�\oïw�ï­ßûvÍ�ÿGAPÿ�nöo

ïwÿßË�ï}ßýö­ßÛyÜ{ÛßÞ2 

 

[þV�WïogßwýgþÎþ1ú{öþÿv�_ÿÿv��ÏÓõ�gößW

NrVöïÕÿ[þV�Wï{ÿýW�öþVý��[ÿÛlÿù1ÿßS}1ÿ

½1Ï�­1÷Û�÷1[þ1ï}1�ÿö[1�­1xùÛwßëï{{2[|

ë:sÎÓ_W�ïÕì\RÜ[þV�Wïì\Rÿoâo�nö�÷;ÿÿßï

÷ì[2008]7 ÷ÿ] 
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��WîOW�ßÜÕýÿÏ~{ÏÿOóöÿoÝõV�öåõÿÿ 

� ½�ÿ\{ÿøû½�ÿwöû}ýÛwR 

� Ï�­�ÿ\{ÿÇûó×{ÿ{ùüþÏ�ì\ÿ 

� [þ�ÿ\{ÿ}·Úþ1�Ç[þì\ÿ 

� ��ÿ\{ÿü�ý 

� xùN[x÷ù�ÿ\{ÿÚ±ox÷ùì\ÿ 

� lÿùN½�ÿ\{ÿº½ì\ÿÿ¦O�Ï�|ë{ì\ÿ 

� lÿù1x÷ùN½�ÿ\{ÿïûö[óoÿÿì\}ß�½} 

s è�N�Ì 

± {ýNïÕö�Ì 

² ûßý1�ý1öççïïÕöWÍwýÜû~ößÓè�o|ûv 

² ûvRïÕöûÓ�Ì_è�ò�ûv 

² ûïÕ�ïO^ûÓ�ÌöïÕè�ÿÿÜ�ÌçþßÌûxÿß�÷ÿc

oþÿû×zýöïÕ�ï»_1è�»_1_ÿ�çßÌûx2 

± Ýzè� 

² ÿïÝzvRÕýö×z�ïO^ßÌè�ÿÞ_û×zýöè�ýÛßÌ

ó��xÿß�÷û{è�»_ßÌûxÿ~_]ß�ÿýÛÿûvè�u

oÿû{�Ëý_2 

² ß[NÿcoþOßÝÝz�Oýè�2 

² {ëè�ùþ1è�ùþíÛ_^è�¿_^¿_�}�k�]öÿÿïÝ

zwoÍ­ö�Oýè��çßÌè�ÿ 

² coþÞ_û�Oýè��çÍ­ÜýÛßÌûxÿNO�«Ýzè�_¯ÿ

~Ucoþb�wwÿïÕ÷wûvøýç^2 

± ûÎ\N�ïÿ�ïwÞïÕöÿcoþÞ_óçîÛm÷Þÿÿß�÷yoÞ

ÿÏ�åõ¿�þsè�ùþ2 

O1�WûÝz�ïcoþö÷wèç 

s coþëç 

± ëçÝùÿ 

² �öïÕ|v1�ï1ÿ¥1�}yÏ{ö­ßûv_ÿöþûåõÿþÿ

�çþûuyåõÿkÍÛÝ_s¿ßOþ\åõ 

² û×z�ïO^ö­ßûv_ÿÛ�ûxåõ 

² ÿ¯ûvvþ1~þç^vþ1ï{ïrvþ1ïÕÿïvþ{þûßýå

õ 

² ÿ\ïÕÞÿÿÛ�þÿÞþV÷åõÿÛ�þÿëèvÕûåõ2 
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s ÷wèç 

± û�{vÕÿÿ×1ÈÿvÕö_ÿ1oïì\R1[þV�WïÝz�ïöc

oþÿï~ßýy�öèç2 

± èçÝùWîÿ 

² þÿ�çþ¿Ûs¿ßOþ\¿�åõÿ 

² �ïO^kw{×ö]ýÜýúþÿ�ïåõÿ 

² Ýz�ïcoþû×z�ïO^­ßûv_ÿöÛ�ûx{ý_gÌåõÿ 

² N^^Ûöçv_ÿþûåõ1Ûöûvåõÿ 

² qÿ�ïÞÿÏ�Üom�Ëåõÿ 

² ûÝz�ïÕýÝ�_ÿÜè�ÿÿ�o�ç]�åõÿ 

² ïÕÿï1~þç^1ï{ïr{ý__]åõ2 

± ×z�ïO^÷w 

² û×z�ïO^ç×coþó�û«öåõßÌèç 

² wÏ×z�ïO^_�þs�bv�{ßÿÝ\coþûþs¿ý¿_öû

«xçÿóß�ß1om1ßuöçþ1»_1yo1ýË1u[uo{þ

swý 

s Ýzûv 

± Ýzßýkwÿÿï÷\Ó_öïÕÝz�ï­ß_¯gWos�nÿ�«­ß

_¯~o|}Ì_¯þÛö¯ÿÿ~ßýÛOóÜþÞ­ßûvÍ��nßro

m½ß2oùcoþÿwÿþÿ�Ï­ß_¯U×z�ïO^ïûßýÞ_uc

oþ}ÌöOóÜ¯ÿ2 

± �óÝz�ïïÕcoþ­~W^ßÿÿßËcoþw_NïÕöÞÿ{þ1^

�ÍkÜþ¯�ûÝ�o×{ö}þ{Ýö¯ÿÝ�ýÛ2 

± ò�coþs¿ßOþ\öÿ¯Ü�xÿwÏcoþóWcÿ\ÍýÛÜ­ßû

v|�2 

s íw÷û 

± coþb�wwÿïÕ÷wûvøý�¯ûcoþöå~÷û 

± ×z�ïO^b�wwÿïÕ÷wûvøý�¯×z�ïO^öå~÷ûÿ~Ý

\_]þ�èçv�Ô\èç 

± coþb�wwÿïÕ÷wûvøýÿïWþû×z�ïO^_]þ�èçÿ_

ÿïN×z�ïO^b�wwÿïÕ÷wûvøý_]Ô\èçÿv�Wÿ×z

�ïO^b�wwÿïÕ÷wûvøý_]ó�èç2 
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âo{ÿ 

ANDA �îö QBR oNåÏïÕþsøV|�ÿÿÿ 

ìÿyo�îgWÿ}ÏÜöýßöïoVrÎnnøVÿV{� 2.3.P.3.3 Description of 

the Manufacturing Process and Process Controls Ü 2.3.P.3.5 Process Validation and/or 

Evaluation ßÌ{ÿ2 

 

ñnçþoöoïÜ�Ùÿw_�OÿëÌ�íÿÿ 

s Heat Distribution (HD)  

s Heat Penetration (HP) 

s Thermocouple (TC) 

s Resistance Temperature Detector (RTD) 

s Endotoxin Indicator (EI) 

s Biological Indicator (BI) 

s Programmable Logic Controller (PLC) 

s Exhibit Batches refer to any batch submitted in support of an NDA or ANDA. This 

includes bioequivalence, test, and commercial production batches of a drug product. 

 

 

2.3.P.3 Manufacture  

2.3.P.3.5 Process Validation and/or Evaluation 

Note that original process validation data should be provided.  However, if these data are 

several years old, then also provide data for the most recent available revalidation or 

requalification studies using the relevant equipment and relevant load/cycle.   

ÿìoÿÞóßßÛöýú�Ëuo2 OoÿÛÿßßuoÿou~×óÿ[ß�óß�}

þs¿_ÜþsÍÿ/|�ögõÿ}öÝ�ËvÝ~¯|~uo2 

 
TERMINAL MOIST HEAT STERILIZATION   

Has the validation data for the terminal sterilization process provided in the subject 
application been previously submitted and approved in another ANDA/NDA?  

wÿoóßöþÿ}ÏÏ{ö�ËuoO_ovÿ�÷Nn ANDA/NDAoóîÜ{×ÿ 

Q: What information should be provided in this section?   

o�Þóßþßïoÿ 

A: If the same validation data provided in the subject application has been provided to 
support the manufacturing process for an approved drug product, then provide a list of 
approved ANDA(s)/NDA(s) and supplement number(s) (if applicable) for which the 
identical process, process control parameters, container/closure system, and load 
patterns are used. Include the submission date(s) and approval date(s).  

Ûÿ�wÿo�}ö�ËuooÿóßÏö}Îocÿ{×ïÕ�ïýúö�Ëuoÿ[û

Î�}þ\öýú1Ï{çvÓu1û~/ß]ÿÿÜÍÿk_ÿÿóßÿ{×ö

ANDA/NDA ÜíU�÷ÿÛÿ�}ÿöWè2Wîóîå�Ü{×å�2 
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"Heat distribution and penetration (including thermal monitors and effects loading)  

How was the design space of the terminal sterilization process validated to demonstrate 
uniformity and reproducibility of heat distribution and heat penetration and how does it 
support the conditions and loading patterns proposed for commercial production?  

Û_�Ëþÿ}ÏÏ{ö¿«zõÿïËnýV_Üý��öWSgÜÿÝ]gÿïÛÛÛ

_ocW^�ïóûögþÜÍÿk_ÿ 

Q: What information should be provided in this section?   

o�Þóßþßïoÿ 

A: Provide a summary of the heat distribution (HD) and heat penetration (HP) studies that 
validate the production terminal sterilization cycle for all production loads. These data 
should be derived from at least 3 consecutive successful sterilization runs using the cycle 
parameters that are the same as the production cycle parameters or are sub-process 
cycle parameters. Note that the validation data in the submission should be derived from 
the validation studies for the sterilization of the commercial/ production load size(s) and 
not sterilization studies of the exhibit batch load size(s).  

óß�Ëbo�ïÍÿöþÿ}Ï|�öýV_ ÿHDÿ Üý�� ÿHPÿ |~ö{ÿ2ß

ßuoÞgëó]ßÿ 3 krßö}ÏßÌÿ�}öÿÿÓuN�ï|�Óuþ\ÿv�

o[ýúÿÿÓu2ÿìoÿóîö�ËuoÞgëW^/�ïÍÿ}Ïö�Ë|~ÿ�O

o]{{Íÿö}Ï|~2 

The following minimum details of the process are recommended:   
s Dates of performance and study report numbers  
s Identity of the equipment used for the validation studies  
s Validation study design and rationale  
s Validation and production parameters used  
s Description of the container/closure system and the load size used for validation  
s Identity of the solution in the containers and indication of the fill volume   
s Number and location of HD and HP thermal monitors  
s HD and HP acceptance criteria  
s HD and HP thermal data  

 

þ¯óßïOg]öm{ïþïoÿ  

s gÌå�Ü|~ç^�÷ 

s }Î�Ë|~ö¿_öïo 

s �Ë|~¿«Üßv 

s �}ö�ËÜ�ïÓu 

s û~/ß]ÿÿïÿÜ}Î�ËöÍÿ 

s û~oþÿöoÏÜ|Íßögÿn 

s ýV_ ÿHDÿ Üý�� ÿHPÿ÷o~öußÜO� 

s ýV_ ÿHDÿ Üý�� ÿHPÿöÿç×o× 

s ýV_ ÿHDÿ Üý�� ÿHPÿuo 

Some examples of the type of results that could be provided are (such information can be 
presented in a table format):   
 

s Maximum variation of the reference probe from the thermocouples (TCs)   
s Duration that all TCs have a temperature greater than or equal to the sterilizing 
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temperature   
s Minimum and maximum HD and HP temperatures, and corresponding TC 

number and/or location, achieved during the dwell phase  
s Minimum and maximum F0 values, and corresponding TC number and/or 

location, achieved during the dwell phase and entire sterilization cycle  
s Maximum change in temperature during the dwell phase.  
s Average temperature during the dwell phase 

 

ÿïóßöÿÿ�ßöNß{Ïoÿo�ïoÿïïè||_\óÿÿ  

s Ó�ã}NýuvÿTCÿög�ÛW  

s bo TC öoþ�Îv{Î}Ïoþöcÿ÷õ  

s �ßo¶ÿ¿rögOÜgÚ HD Ü HPoþÿïÛþÞö TC�÷Ü/vO� 

s �ßo¶ÿÜun}Ï|�o¿rög_Üg� F0|ÿïÛþÞö TC�÷Ü/v

O� 

s ßo¶ÿoþög�ÛW 

s ßo¶ÿö�Woþ 

ìÿDwell phaseÿexposure timeÿexposure phaseÿdwell period\O2 

Q: What types of studies are considered to be heat distribution and heat penetration?  

þß�ßö|~«¯~oýV_Üý��ÿ 

A: HD studies are considered to be those studies that map or monitor the heat within the 
air space exterior to the items in a loaded autoclave chamber.  HP studies are considered 
as those studies that map or monitor the temperature within (interior) the load (i.e., within 
the solution in the specific container).  HD and HP studies may be conducted concurrently 
with the microbial efficacy studies. In the study design rationale, clarify how HD and HP 
were assessed and clearly indicate the data specific for HD monitoring relative to HP 
monitoring.   

HD|~«¯~oþvv÷oÚÛÝÿoö{Õ_øz|zõýßö|~2 HP|~«¯~

oþvv÷oÍÿÕÿÕøÿoþö|~ÿsÿ�{Ûû~oöþÿÕÿ2 HD Ü HP|~

ÿïNÿ�{gý|~\÷ßÌ2�|~¿«ßvoÿïo HD Ü HPoÛ_Ï�öÿ~o

{wgû HD ÷oþûÎ HP ÷oö{Ûuo2 

Q: Do the load(s)/container(s) have to be the same as production?   

Íÿ/û~ovßûN�ïþ\ÿ 

A: No, the load size(s) can be the same as the production load(s), can bracket production 
load size(s), or can be worst-case when compared to the production load size(s).  
Likewise the container chosen for validation can be representative of the container of the 
drug product if it has been determined that the representative container would present the 
same or a worst-case challenge to the sterilization cycle. If alternate loading patterns or 
container/closure size will be used for validation, then provide a rationale and justification.  

vÿÍÿ�_ÿïN�ïÍÿþ\ÿÿïW��ïÍÿ�_ÿv�N�ïÍÿ�_þÿÿý

og_öåõ2 \�ÿÛÿÿ~Ûïègû~^û}Ï|�óûþ\vg_åõöszÿ

[�ë}Î�Ëöû~ÿïïèïÕöû~2 

Ûÿ^�}_}Íÿk_vû~/ß]ÿÿÍÿßÌ�ËÿÿóßßvÜvÛvu2 

Q: Should empty chamber temperature mapping study data also be included in the 
submission?  
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ov_Þ^zÿoþV_|~uo_Wî�óîoÿ 

A: Yes, it is recommended that temperature mapping studies of the empty autoclave 
chamber be performed to identify cold spots and demonstrate heat reproducibility and 
heat uniformity.  A brief description of those studies and a brief summary of the results 
should be provided. At a minimum, provide a discussion of any cold spots.  

oöÿþ¯ûÚÛÝÿßÌzÿoþV_|~ÿïÏ{÷ù~ËnýÝógÜýWSg2 

Þû�ÿnßß|~~û�ëÿÿÿ2ó]ÿóßûÿ_÷ùö«»2 

Q: What if multiple autoclaves will be used for production terminal sterilization of the drug 
product?  

Ûÿ^�}[nÚÛ}Ï~ûïÕßÌ�ïþÿ}ÏnNÞÿ 

A: If multiple autoclaves will be used for production, it is acceptable to validate the terminal 
sterilization process in one autoclave and then use several additional qualified autoclaves 
for the production terminal sterilization process without the need for submission of 
separate validation studies for the other autoclaves if each of the following conditions is 
met:   

Ûÿï¿ïOïngþÿ[�}[nÚÛ}Ï~ßÌ�ï÷ÿÿï�NnÚÛ}Ï~o�Ë

þÿ}ÏÏ{ÿw^��ïþÿ}ÏÏ{o�}[n\|ÚÛ}Ï~ÿ�å�óîwÞÚÛ

}Ï~öWþ�Ë|~ÿ 

s If the additional autoclaves are of the same make, model, and chamber size as 
the autoclave validated for terminal sterilization of the drug product  

s If the additional autoclaves will use the same sterilization process and controls as 
the autoclave validated for terminal sterilization of the drug product  

s If the same sterilization loads and sterilization cycle parameters/acceptance 
criteria are used as those used for the autoclave validated for terminal 
sterilization of the drug product  

s ÛÿwÞÚÛ}Ï~öÕ~1ß÷ÜÕÿ~ûNÿ�Ëÿ}ÎïÕþÿ}ÏöÚ

Û}Ï~þ\ 

s ÛÿwÞÚÛ}Ï~^�}Nÿ�Ëö}ÎïÕþÿ}ÏöÚÛ}Ï~þ\ö}

ÏÏ{Üçv 

s Ûÿ�}N}ÎïÕþÿ}Ïöÿ�ËÚÛ}Ï~þ\ö}ÏÍÿÜ}Ï|�Ó

u/ÿç×o× 

If such conditions apply, then data from only one autoclave may be necessary for 
submission.  However, periodic studies on the additional autoclaves, as defined in the 
requalification/revalidation plan, would be expected to be performed.   

Ûÿßßgþ�}ÿ[ÿýû��óîgëNnÚÛ}Ï~öuo2 OoÿwÞÚÛ}Ï

~Þ_�Ý~¯/Ý�Ë«RoÍÛÿßÌÛ�|~2 

 
 
 
 
 
 
 
"Microbiological efficacy of the cycle (including identification and characterization of 
bioburden, characterization of biological indicators)   
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How was the microbial efficacy of the terminal sterilization cycle design space 
demonstrated to show at least a sterility assurance level (SAL) of 1 x 10-6? How were 
these validation studies designed?  

Û_Ënþÿ}Ï|�¿«zõöÿ�{gýó]~{ 1 x 10-6 öåÏßË|�ÿSALÿÿ

ßß�Ë|~oÛ_¿«öÿ 

Q: What information should be provided in this section?   

o�Þóßþßïoÿ 

A: Provide a summary of the studies performed using biological indicators (BIs) to 
demonstrate that the sterilization cycle results in a SAL of 1 x 10-6. The data should be 
derived from at least 3 consecutive successful sterilization runs that include the use of BIs 
and cycle parameters that are the same as the production cycle parameters or are sub-
process cycle parameters.  The microbial efficacy of the sterilization cycle should be 
demonstrated for the production load size range.  

óß�}�{g{R ÿBIÿ ßÌö|~{ÿÿïËn}Ï|�ÿ¿r SAL ~ 1 x 10-62u

oÞgëó]ßÿ 3 krßö}ÏßÌÿwoWî�} BI ÜN�ï|�Óuþ\v[ýú

ÿÿÓuö|�Óu2 Þ��ï�ÿ�öÕËn}Ïÿÿöÿ�{gý2 

The following minimum details are recommended (such information can be presented in a 
table format):   

s Dates of performance and study report numbers  
s Identity of the equipment used for the validation studies  
s Description of the study design and rationale  
s Validation and production parameters used 
s Description of the container/closure system and the load size used for validation  
s Identity of the solution in which the BI is immersed and the solution in all 

unchallenged containers in the load   
s Fill volume in all containers  
s Number and location of BI challenge containers within the load (cold spots 

previously identified should be among the locations challenged with BIs)  
s Complete BI information (genus/species, carrier, manufacturer, lot, expiry, D-

value (manufacturer9s D-value and D-value of BI microorganisms suspended in 
product), population, and indication if the population was confirmed prior to use)   

s Acceptance criteria for the challenge and control BIs  
s Results for the challenge and control BIs  

þ¯óßïOgOÖþöïþïoÿo�ïoÿïïè||_~{ÿÿ  

s gÌå�Ü|~ç^�÷ 

s }Î�Ë|~ö¿_öïo 

s |~¿«Üvuöïÿ 

s �}ö�ËÜ�ïÓu 

s û~/ß]ÿÿïÿÜ}Î�ËöÍÿ 

s }o BI öþÿïÛÍÿobooszöû~oöþÿöoÏ  

s boû~ö|Íß 

s ÍÿÕ BI szû~öußÜO�ÿY_~Ûö÷ùÞïo BIszöO�ONÿ 

s ßuö BIïoÿ^/ýÿÿ_ÿv°Wÿ{kÿom�ÿD|ÿv°Wö D|Üì

o�ïÕoö BIÿ�{ö D|ÿÿýÿïÛýÿov��}_ßr~¯öÿnÿ  

s szÜçv BI ö�wo× 
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s szÜçv BI öÿÿ 

Q: Do the load(s)/container(s) have to be the same as used for production?  

Íÿ/û~ovßûN}Î�ïöþ\ÿ 

A: No, the load size(s) can be the same as the production load(s), can bracket production 
load size(s), or can be worst-case when compared to the production load size(s).  
Likewise the container chosen for validation can be representative of the container of the 
drug product if it has been determined that the representative container would present the 
same or a worst-case challenge to the sterilization cycle. Provide a rationale and scientific 
justification for alternate loading patterns or container/closure sizes.   

vÿÍÿ�_ÿïN�ïÍÿþ\ÿÿïW��ïÍÿ�_ÿv�N�ïÍÿ�_þÿÿý

og_öåõ2 \�ÿÛÿÿ~Ûïègû~^û}Ï|�óûþ\vg_åõöszÿ

[�ë}Î�Ëöû~ÿïïèïÕöû~2~ÿïÍÿk_vû~/]ö~ûóßÿoß

vÜù�vu2 

Q: What types of biological indicators can be used?   

ÿï�}þß�ßö�{g{Rÿ 

A: The BIs selected for the studies can include microorganisms that are purchased or 
prepared in-house.  BIs (whether purchased or prepared in-house) should at least meet 
the minimum standards defined in the USP. If a plant bioburden organism is chosen for 
the validation studies, then the same performance criteria as described for commercial 
indicators apply. Note that the selection of the BI should be appropriate for the specific 
terminal sterilization process for the drug product (e.g., use spores in suspension to 
assess the sterilization of liquids, rather than spore strips placed in liquid).   

~|~�ëö BI ÿïWîÕø­~vv_öÿ�{2 BIÿå»o­~ößoÕø×_öÿ

Þó]ï¿ USP oÛOögOo×2Ûÿ�ëçýÿ�{öýýßÌ�Ë|~ÿ[�}N

W^goþ\ögýo×2ÿìoÿBI ö�ëÞ�\ïÕö{Ûþÿ}ÏÏ{ÿÏÛÿ�

}ìoÿoö{[gÏ�ÿ_ö}Ïÿ�Oo^{[g���ÿ_oÿ2 

Q: What additional information should be provided in instances where the BI is suspended 
in a solution other than the drug product? 

� BIìo�þÿ�ßïÕoöåõOÿÞóßþß�_ïoÿ 

A: If the microbial efficacy studies are conducted using a solution other than the drug 
product filled into the containers in which the BIs will be suspended or if the BI is enclosed 
in an ampoule that is suspended into the container, then provide justification for the 
alternate solution (as appropriate) and provide D-value comparisons between the BI 
suspended in drug product and the BI suspended in the alternate solution.  

Ûÿÿ�{gý|~o�} BIìoÎ|Írû~oöþÿ�ßïÕßÌöÿv�Ûÿ BI«

]ý�ìo�û~oöÛÿöoÿ[óßÿïþÿövuÿÏåõ�Ûÿÿ~óßìo�ï

{ïÕoö BINìo�ÿïþÿoö BI Oõö D|ÿ�2 

Q: Does information regarding the identification and characterization of the bulk solution 
bioburden need to be included in this section?   

o�oov��WîosÏ{Üèßþÿ�{�÷öïoÿ 

A: If bulk solution isolates will be used to assess the efficacy of the production terminal 
sterilization cycle during the validation studies, then provide the information regarding 
these microbial isolates here. Otherwise, this information can be described with the 
environmental monitoring information in Section 2.3P.3.3.   
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Ûÿ��Ë|~�õ^�}þÿVû{gÏ��ïþÿ}Ï|�ögýÿÿ�o]óßos

ßßÿ�{Vû{öïo2v[ÿÿï�}� 2.3P.3.3�oöÿÛ÷oïogïÿoï

o2 

What is the terminal sterilization change control program in terms of validation and design 
space?  

þÿ}ÏÛöçvýh��ËÜ¿«zõý÷oÎNÿ 

Q: What information should be provided in this section?   

o�Þóßþßïoÿ 

A: Describe and provide the rationale for any potential changes that may be made within 
the validated design space, for which no additional validation studies are needed.  
Describe what criteria must be met for such changes to be considered within the validated 
design space. Changes made outside the design space would likely necessitate additional 
validation studies and should be addressed by a regulatory post-approval change 
process.  

ïÿ~óß�ÿÏ�Ëö¿«zõÕÿýßÌöÿ_��ö}övuÿßßö}O���_

ö�Ë|~2 ïÿ�ÿÏ�Ëö¿«zõo�×o�ö}ßûï¿þßo×2�¿«zõ

O_ßÌöö}ÿý���_ö�Ë|~ÿ~^Þ�Ï÷û^ö{×ö}m{gëó2 

 
"Hold time prior to terminal sterilization  

Are there validation studies that support holding periods of the bulk solution after 
compounding or of the finished drug product after filling, but prior to terminal sterilization?  

ovo�Ë|~oc�Ýÿ^v|Í^O�gþ}ÏO_öß[�Öÿ 

Q: Are bulk hold studies necessary for products that are terminally sterilized, and if so, 
what information should be included in this section?  

ûÎÿÏgþ}ÏöïÕÿov��ßÌßc|~ÿÛÿoÿo�ÞW�þßïoÿ 

A: Depending on the drug product attributes (such as promoting growth of 
microorganisms), the length of holding, the conditions under which the bulk solution or 
filled product is held, and any additional manufacturing steps used to reduce bioburden 
prior to holding (such as filtration), studies may be necessary to support any holding 
periods of the bulk solution or of the filled drug product that might contribute to excessive 
growth of microorganisms.  Although the terminal sterilization process may kill 
microorganisms, the sterilization process cannot remove endotoxin and other released 
toxins and metabolites that could result from microbial growth during extended hold 
periods.   

yoïÕ^gÿÏÛÏßÿ�{ö�ÿÿ1ßc÷õ1þÿv|ÍïÕöß[gþÿïÛ}

Î�ßcO_ß]�{�÷öÿ_wÞ�ïo¾ÿÏÛÏîÿÿÿý��ßÌ|~ïocþ

ÿvÿýÿõÿ�{Ïþ�ÿö|ÍïÕöÿ_ßc�Ö2 ÿwþÿ}ÏÏ{ÿý_g{

ÿ�{ÿO}ÏÏ{OýûöÕû}ÜwÞÛ�öû}Üï®{ÿßßû}Üï®{ÿýo

uÎÿ�{�þÿößc�Õ�ÿ�ï�ö2 

Validation study information should include:   
s Date(s) of performance and study report numbers  
s Holding conditions of time, temperature, storage vessel  
s Indication if the storage vessel is sterilized prior to use  
s Description of any bioburden reducing steps used prior to storage (such as pre-

filtration)  
s Description of sampling plan  
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s Description of how the samples were assessed for growth  
s Acceptance criteria for the validation study  

 
For holding periods not validated, include a scientific justification for not performing these 
studies.   
 

�Ë|~ïoÞWîÿ  

s gÌå�Û|~ç^�÷ 

s ÷õ1oþ1ø[û~ößogþ 

s ÿnø[û~��}_ovÿÏ}Ï 

s ïÿø[_�}öÿ_�{�÷ß]o¾ÿÏÛ�Ïîÿ 

s ÿ�«Rÿn 

s ïÿÛ_Ï��oö�ÿåõ 

s �Ë|~öÿç×o× 

 

ûÎoÿ�Ëöß[�ÖÿÿWîOßÌßß|~öù�vu2 
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