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ϒ  
 

 ûǒǀơƙ ǑƼ ƓǌƙßƓƽǂ Ɨǒïāƪǃå ƗǒƑåāíǃå ƗƵƓǈƮǃå èƙƕƛáèƓƽƮåāǆǃå ƗǒǆǃƓƶǃåÜ úāïö þƹï  ïƓƮơǃåā ƗǆðǕå
ïƑƓƞǃå ăíƓƮƙƿǙåÜ ƓǌƕƶƬ íāǆƮǂ ĄçíǆƓƮ èǒǀƕāÜ  ÿá Ɠǆƕā .Ǒǈõāǃå ǑƑåāíǃå ÿǆǕå ûǒǀơƙ ǏǄƵ ĄçïíƓƿā

Ǒǈõā ąæƞåā ƗǒƑåāíǃå ƗƪƓǒƪǃå ûǒǀơƙā ƗǒǄơǆǃå ƗǒƑåāíǃå ƗƵƓǈƮǃå ïǒāõƙÜ  Ǐǃã éơƕǃå åîǋ úíǋ íǀƼ
 þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå " çíǒíƞ ƗǒǆǃƓƵ Ɨǒƞǌǈǆ ǏǄƵ ßāưǃå õǒǄƪƙQbD  ßƓǈƕƕ ǏǈƶĈƙ Ǒƙǃåā "

ïươƙƪǆǄǃ þǒǆƮƙǃå Ɨǒåíƕ îǈǆ çíāƞǃå ǑƑåāíǃåÜ  .ĄƓǀƕƪǆ çííơǆǃå çíāƞǃå úåíǋá ÿƓǆưǃ 

 Ɨǒƞǌǈǆǃå ƴǆ ƓǌƙǈïƓǀǆā þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå Ɨǒƞǌǈǆ ÿƵ ýƮƽǆ ëïƬ éơƕǃå åîǋ ÿǆưƙǒ
ƗǒíǒǄǀƙǃå ƓǈíǄƕ ǑƼ ƗǆíƤƙƪǆǃå. Ǐǃã ƗƼƓưãÜ  ǏǄƵ Ɨǒƞǌǈǆǃå ǉîǋ ÿǆ ƗơƓƙǆǃå ýơåïǆǃå ôƶƕ ûǒƕõƙ

" ǑǄơǆ ǑƑåāí ïươƙƪǆƗƪƕǄǆ èƓõāƺưǆ þǄƽǃƓƕ  ÿǒƙƓƙƪƓƼïāƙǕ20 ƸǄǆýǆƶǆǃ  èƓƵƓǈƮǄǃ ñƓǆǒí
"ƗǒƑåāíǃåÜ ÿǆ Ąßíƕ  úíǌƙƪǆǃå ƝƙǈǆǄǃ çíāƞǃå úǒïƶƙ úǄǆ íǒíơƙQTPPÜ  ā Ɨƞïơǃå íåāǆǃå èƓǆƪ íǒíơƙ
CMAs  āèåïƙǆåïƓƕ ƗǒǄǆƶǃå  ƗƞïơǃåCPPs  ƝƙǈǆǄǃ Ɨƞïơǃå çíāƞǃå èƓǆƪ ǏǄƵ çïƛâǆǃåCQAsÜ  Ąåïāïǆ

Ɠǌǆǒǒǀƙā ïõƓƤǆǃå ƗƪåïíƕÜ ǃåā èƓǆƪǃå íǒíơƙƕ ĄßƓǌƙǈåāèåïƙǆåïƓƕ  æïƓƞƙǃå þǒǆƮƙ ǑƼ ƓǌǃƓƤíã æƞåāǃå
þǒǆƮƙǃå ßƓưƼāÜ .ÿāƕðǃå ÿǆ çāƞïǆǃå ƗǒǃƓƶƽǃåā Ɨǆǚƪǃåā çíāƞǃå ûǒǀơƙǃ 

ýƮāƙ ûǒƕõƙ Ɨǒƞǌǈǆ çíāƞǃå ÿǆ ýǚƤ þǒǆƮƙǃå Ɨƪåïíā ïõƓƤǆǃå ǏǄƵ èƓõāƺưǆ ÿǒƙƓƙƪƓƼïāƙá 
20ƸǄǆ Ǐǃã ÿá åèåíơāǃ ƗǒǄǒƺƬƙǃå èåïǒƺƙǆā ƗǒǄǆƶǃå Ɠǌǃ ïāí ïǒƕǂ ǑƼ ïǒƛƋƙǃå ǏǄƵ èƓǆƪ çíāƞǃå 

Ɨƞïơǃå ÜïươƙƪǆǄǃ Ɠǆǂ èǄƮāƙ Ɨƪåïíǃå Ǐǃã çïāïư ýƓƤíã ýǂ ÿǆ ýǆƓƶǃå õƕåïǃå  ā ýǆƓƶǃåèƙƽǆǃå 
ÿǆðā ÿƞƶǃå ǑƼ ïǒƛơƙǃå æõïǃå ǑƼ þǒǆƮƙ æïƓƞƙǃå íǒíơƙǃ þǒǀǃå ǏǄƛǆǃå Ɠǌǃ ǑƼ ßƓưƼ þǒǆƮƙǃå. 

 çíāƞǃå úǒïƶƙ úǄǆ :ƗǒơƓƙƽǆ èƓǆǄǂúíǌƙƪǆǃå ƝƙǈǆǄǃÜ Ɨƞïơǃå çíāƞǃå èƓǆƪÜ Ɨƞïơǃå íåāǆǃå èƓǆƪÜ 
èåïƙǆåïƓƕ Ɨƞïơǃå ƗǒǄǆƶǃåÜ  .ïõƓƤǆǃå þǒǒǀƙ 

 

 

 

 

 



Ϟ  
 

The Syrian pharmaceutical industry has proven its efficiency in achieving international 

standards despite the crisis and the unfair economic sanction. This industry remained as 

steadfast as its people, and it was able to achieve national drug security. Since the 

development of the local pharmaceutical industry and the realization of pharmaceutical 

policy is a national duty, this research aims to highlight a new global methodology 

"Quality by Design (QbD)" which is concerned with building quality from the beginning 

of the drug design in order to ensure the predefined quality objectives.    

This research includes a detailed explanation of the QbD approach, compared with the 

conventional approach used in our country. Some steps of QbD have been applied in this 

research to a local pharmaceutical product "Atorvastatin film coated tablets 20mg from 

Dimas Pharmaceutical Industries" in our study. Initially, the quality target product profile 

(QTPP) was identified. Then, the critical material attributes (CMAs) and critical process 

parameters (CPPs) affecting critical quality attributes (CQAs) were determined. Moreover, 

the risk assessment of the processes were evaluated. In addition, the features and 

parameters of the experimental design and design space were identified to achieve the 

quality, safety and effectiveness to the customer.  

The application of quality by design approach and risk study to Atorvastatin tablets found 

that operational units and process variables have a significant role in influencing the 

critical quality attributes of the product. The study also concluded that the binder agent, 

disintegrant agent, and kneading time in wet granulation should be included in the 

experimental design to determine the optimal values in the design space. 

Keywords: Quality by Design (QbD), Quality  Target  Product Profile (QTPP), Critical 

Material Attributes (CMAs), Critical Process Parameters (CPPs), Critical Quality 

Attributes (CQAs), Risk Assessment 
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 ** ǏƓǂƽ ƕƓǐƓƟ Ǎǁâ òƑƢ Þäìǉâ ăäîǐƢàĀ" ýǐǆƨƗ æîǐƸƬǁä ǏƗƢà " üƓƾƗƨǄǁä æîĀƗǀìĀ ĂîǄƳ ƕƟîƺĀ 



Ϩ  
 

þǄƶǃå ÿǆ ƗǄơïǆǃå ǉîǋ ĉßƓǌǈã ǏǄƵ ĈèƼïƓƬ íƿā ÿǓåÜ  ćïǂƬá ÿá ĊǙã ǑǈĈƶćƪćǒ Ǚ  ĉǊǄċưƼ ǏǄƵ Ċýƞā ĊðƵ Ÿå
ǊƙĊǈĉǆāÜ ÿƓǈƙǆǙåā ĉïǂŋƬǃå ĉýǒðƞƕ Ǌŋƞāƙǃå ÿǆ Ǒǃ Ċíƕ Ǚ Ċþƛ: 

- úĉïƬĈǆǃå ăîƓƙƪǕ  ìǄƟà ǏǂƳ ýƑƨƟ .ì...  ćþŊïǂƙ ăîǃå  ćǆā Üéơćƕǃå åîǋ ǏǄƵ ĉúåïƬǗƓƕơǈ ĉƙƿćā ÿǆ ǑǈǊ 
 ĉǆǄĉƵāǊ  ćáāõƓơ Ċƪǃå ĉƠƑƓƮĊǈǃåā ƗǆĊǒǀǃå ĉèƓöơǚĈǆǃƓƕ ǑǈǈíƵƓƪā çíǒí ǏǄƵ Ǒ ćÿƓǂƼ èƓƕǀƶǃå ĉðāƓƞƙ  Ċûơƕ

íǀǃåā îƓƙƪǕå āçÜ  ćǆćƞ íƿā Ǚ ćúǒǂƴ .úõŋǄǃåā Ɨǆċǂĉơǃåā ĉþǄĉƶǃå ÿǒƕ 

- :æîĀƗǀìǁä ðǐĀ þäïĀƨ...  ƓǌǄŋưƽƙǃ åîǋ ǏǄƵ úåïƬǗƓƕ ƗǂïƓƬǆǃå ýāƕǀƕéơćƕǃåÜ  Ǐǆċƪá ǑĊǈǆ ƓǌǄƼ
 ĉƶǃåā ĉïǒíǀĊƙǃåā æĈơǃå ĉèƓǒàƼï.ÿƓ 

-  ýǆƶǆ çïåíãñƓǆǒí ƗǒƑåāíǃå èƓƵƓǈƮǄǃ  ƗǄƛǆƙǆ þƓƶǃå ïǒíǆǃƓƕ  ìǄƟǄ .ììƑǐâ ǏǄƳƑǆǁä ñǄƞǆ ñǒƑïā Ü
 ýǆƶǆǄǃ ƓǒǄƶǃå çïåíǗå .ì îǐǉïþĀǂƮƺ .þǌǒíǃ Ɨƪåïíǃå ßåïƞã ǏǄƵ ǊƙǀƼåāǆǃ 

-  ƴǒǆƞüƮƑƺǓä æîƗƑǀìǁäÜ ÿǒƙǒưƓǆǃå ÿǒƙǈƪǃå ýǚƤā ÿǒîǃåÜ  ƗƕƑƓƹ èǈƓǂ çíǒíƞ ƗǒƼïƶǆ ûƓƼà Ɠǈǃ åāơƙƼ
.Ɠǈǂåïíã ÿƵ  

-  ƝǆƓǈïƕǃå ïǒíǆ ǏǁîƏäïƜǁä ĂĀƑƺîƪǁä íƑƴǄ .ì ƗǒǄǆƶǃå ïǒƪ ÿƓǆư ƗƶƕƓƙǆ ǏǄƵ þƑåíǃå ǊƮïơǃ
 ÿǒƪơƙā Ɨǒƪǒïíƙǃå.ƓǌƙƓƞïƤǆ 

-  íǆơá ǑǄƵ íǒƪǃå úǋï þåíǆǃåā ǏǄƵǌƕƶƙþ ǋíāǌƞāþ ƗǆƑåíǃå .æǚõǃå ƴǆ 

 

 

 

 

 

 

 



Ϭ  
 

ðîǊƻǁä  

öĀƮĀǄǁä ƕƟƻƬǁä 

 ǑƕïƶǃƓƕ éơƕǃå óƤǄǆ á 

ăðǒǄǂǈǗƓƕ éơƕǃå óƤǄǆ æ 

ßåíǋã è 

ïǂƬ é 

ñïǌƽǃå ê 

ýāåíƞǃå ƗǆƑƓƿ í 

ýƓǂƬǕå ƗǆƑƓƿ   î 

ƗǆƑƓƿ èåïƓƮƙƤǙå ï 

ƗǆƑƓƿ  èƓơǄõƮǆǃå ð 

ƕǄƑƳ ƕǄìƾǄ :üĀǓä üƬƻǁä č 

öĀîƪǄǂǁ ýƑƴǁä îƑôǕä :ǏǆƑƙǁä üƬƻǁä ď 

Ď-č  Ɨǆíǀǆ Đ 

Ď-Ď éơƕǃå ƗǄǂƬǆ Đ 

Ď-ď éơƕǃå èåïïƕǆ đ 

Ď-Đ áéơƕǃå úíǋ đ 

Ď-đ éơƕǃå þǒǆƮƙā Ɨǒƞǌǈǆ Ē 

Ď-Ē  ƗǒǈƓǆðǃå éơƕǃå èåííơǆƗǒǈƓǂǆǃåā  ē 

Ď-ē éơƕǄǃ Ǒǈǆðǃå õõƤǆǃå ē 

 :èǁƑƙǁä üƬƻǁäƕƾƓƑƨǁä çƑƨäîìǁäĀ Ăîõǆǁä ÞïƜǁä ĕ 

ď-č ăïöǈǃå ïƓõǗå čč 

ď-č-č Ɨǆíǀǆ čč 
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   ď-č-Ď ƗǒƑåāíǃå èåïươƙƪǆǄǃ þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå úåíǋá čĎ 

   ď-č-ď  þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå ûǒƕõƙ èåāõƤƗǒƑåāíǃå èåïươƙƪǆǄǃ čď 

ď-č-Đ  ƗǒƑåāíǃå èåïươƙƪǆǄǃ þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǄǃ ƗǒƪǒƑïǃå ïƮƓǈƶǃå čĐ 

ď-č-Đ-č  úíǌƙƪǆǃå Ɲƙǈǆǃå úǒïƶƙ úǄǆ íǒíơƙTPP čĐ 

       ď-č-Đ-Ď  úíǌƙƪǆǃå Ɲƙǈǆǃå çíāƞ úǒïƶƙ úǄǆ íǒíơƙQTPP čđ 

        ď-č-Đ-ď  Ɨƞïơǃå çíāƞǃå èƓǆƪ íǒíơƙCQAs čē 

        ď-č-Đ-Đ Ɨƞïơǃå íåāǆǃå èƓǆƪǃ ïõƓƤǆǃå þǒǒǀƙCMAs  āCPPs  ǏǄƵ çïƛâǆǃåCQAs čĔ 

á-  ïõƓƤǆǃå þǒǒǀƙRisk Assessment čĔ 

           æ-  ǏǄƵ çïƛâǆǃå Ɨƞïơǃå íåāǆǃå èƓǆƪ íǒíơƙCQAs ïõƓƤǆǃå Ɨƪåïíā čĕ 

           è-  íǒíơƙèåïƙǆåïƓƕ   Ɨƞïơǃå ƗǒǄǆƶǃåCPPs ïõƓƤǆǃå Ɨƪåïíā ĎČ 

ď-č-Đ-đ    þǒǆƮƙǃå ßƓưƼDesign Space               Ďč 

ď-č-Đ-Ē  þǂơƙǃå ƗǒƞǒƙåïƙƪåControl Strategy Ďď 

ď-č-Đ-ē ïǆƙƪǆǃå ÿǒƪơƙǃå ā Ɲƙǈǆǃå çƓǒơ çïāí çïåíã Ďđ 

ď-č-đ ƗǒƑåāíǃå èåïươƙƪǆǄǃ þǒǆƮƙǃå ýǚƤ ÿǆ  çíāƞǃå èåāíá Ďđ 

ď-č-đ-č   ƗǀƕƓƪǃå ƗƼïƶǆǃåPrior Knowledge ĎĒ 

ď-č-đ-Ď  ïõƓƤǆǃå þǒǒǀƙRisk Assessment ĎĒ 

ď-č-đ-ď  æïƓƞƙǃå þǒǆƮƙDOE èƓǈƓǒƕǃå ýǒǄơƙā ĎĔ 

ď-č-đ-Đ  ƗǒǄǆƶǄǃ ƗǒǄǒǄơƙǃå ƗǒǈǀƙǃåProcess Analytical Technology (PAT)  Ďĕ 

ď-č-Ē  þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå íƑåāƼā ƗǒǆǋáƗǒƑåāíǃå èåïươƙƪǆǄǃ ďČ 

ď-č-ē ƗǒƑåāíǃå èåïươƙƪǆǄǃ þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå ûǒƕõƙ èƓǒíơƙ ďč 

ď-č-Ĕ  þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå ÿǒƕ ƗǈïƓǀǆQbD  āïƓƕƙƤǙå ýǚƤ ÿǆ çíāƞǃå QbT ďď 

ď-Ď ƗǀƕƓƪǃå èƓƪåïíǃå ďđ 

ď-Ď-č Ɨǆíǀǆ ďđ 

ď-Ď-Ď ƗǀƕƓƪǃå èƓƪåïíǃå ôïƵ ďđ 



ϴ  
 

ď-Ď-ď  ƗƬƿƓǈǆƗǀƕƓƪǃå èƓƪåïíǃå ďĔ 

ǏǂǄƴǁä ÞïƜǁä :ƲƓäîǁä üƬƻǁä ďĕ 

Đ-č Ɨƪåïíǃå ÿƓǂǆ ĐČ 

Đ- Ď ƗơƮǃå çïåðā ǑƼ ǑƑåāí ïươƙƪǆ óǒƤïƙ Đč 

Đ-Ď-č óǒƤïƙǃå Ɨǒǃà Đč 

Đ-Ď-Ď    Ɨǒǈƽǃå çïƓƕưǗå èƓǈāǂǆ ĐĎ 

Đ-ď ÿǒƙƓƙƪƓƼïāƙǕå èƓõāƺưǆ ĐĐ 

Đ-ď-č ƗǒƑåāíǃå ƗǒơƓǈǃå ÿǆ ĐĐ 

Đ-ď-Ď  ƗǒơƓǈǃå ÿǆǒƑƓǒǆǒǂǃåƗ ĐĒ 

Đ-Đ Ɨǒƞǌǈǆ ûǒƕõƙQbD    ñƓǆǒí ÿǒƙƓƙƪƓƼïāƙá èƓõāƺưǆ ǏǄƵ20. ƸǄǆ ĐĔ 

Đ-Đ-č íǒíơƙ Ɲƙǈǆǃå úǒïƶƙ úǄǆ úíǌƙƪǆǃå TPP ĐĔ 

Đ-Đ-Ď íǒíơƙ úíǌƙƪǆǃå ƝƙǈǆǄǃ çíāƞǃå úǒïƶƙ úǄǆ QTPP Đĕ 

Đ-Đ-ď íǒíơƙ ƝƙǈǆǄǃ Ɨǒíơǃå çíāƞǃå èƓǆƪ CQAs đč 

Đ-Đ-Đ ïõƓƤǆǃå þǒǒǀƙ  ā íåāǆǄǃCPPs  ǏǄƵ çïƛâǆǃåCQAs đď 

Đ-Đ-Đ-č  ǏǄƵ çïƛâǆǃå íåāǆǃå íǒíơƙCQAs ïõƓƤǆǃå Ɨƪåïíā đď 

Đ-Đ-Đ-Ď  íǒíơƙCPPs  ǏǄƵ çïƛâǆǃåCQAs  āïõƓƤǆǃå þǒǒǀƙ đđ 

çƑǐƬĀƗǁäĀ ƛƏƑƗǆǁä ƕƪƽƑǆǄ :ðǄƑƢǁä üƬƻǁä Ēč 

đ-č ƝƑƓƙǈǃå ƗƬƿƓǈǆ ĒĎ 

đ- Ď ƝƑƓƙǈǃå ĒĒ 

đ-ď èƓǒƮāƙǃå        Ēĕ 

 ƴƞåïǆǃå ēČ 

) ûơǄǆč(  ùǃ Ǒǈǆðǃå õõƤǆǃåICH QbD ēĎ 

) ûơǄǆĎ(  ǑǈǙíǒƮ ïươƙƪǆ óǒƤïƙ æǄõíǒíƞ ēď 



ϸ  
 

üĀäìƜǁä ƕǄƏƑƽ 
 ϣϳУЋЮϜ üĀìƜǁä þäĀǆƳ ЬмϹϯЮϜ бЦϼ 

ē éơƕǃå ýơåïǆǃ Ǒǈǆðǃå õõƤǆǃå Ď-č  

ďď  þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå ÿǒƕ ƗǈïƓǀǆQbD  ïƓƕƙƤǙƓƕ  çíāƞǃåāQbT                 ď-č  

ĐĐ  ïươƙƪǆLIPITOR® Đ-č  

ĐĔ  ÿǒƙƓƙƪƓƼïāƙá èƓõāƺưǆ úǒïƶƙ úǄǆ20 ƸǄǆ)TPP( Đ-Ď  

Đĕ  ÿǒƙƓƙƪƓƼïāƙå èƓõāƺưǆǃ çíāƞǃå úǒïƶƙ úǄǆ20ƸǄǆ QTPP)( Đ-ď  

đč  ÿǒƙƓƙƪƓƼïāƙá èƓõāƺưǆǃ Ɨƞïơǃå çíāƞǃå èƓǆƪ20ƸǄǆ )CQAs( Đ-Đ  

đď ïõƤǃå Ɨƞïí þǒǒǀƙ ïƓǒƶǆ Đ-đ  

đď  ǏǄƵ ƗǃƓƶƽǃå çíƓǆǄǃ ƗǄǆƙơǆǃå ïõƓƤǆǃåCQAs  ÿǒƙƓƙƪƓƼïāƙá èƓõāƺưǆǃ20ƸǄǆ  Đ-Ē  

Đđ  ÿǒƙƓƙƪƓƼïāƙá èƓõāƺưǆǃ Ɨơïƙǀǆǃå ƗƺǒƮǃå20ƸǄǆ Đ-ē  

đđ 
 ǏǄƵ ƗƺǒƮǃå èƓƹåāƪ èåïǒƺƙǆǃ ƗǄǆƙơǆǃå ïõƓƤǆǃå þǒǒǀƙ ƝƑƓƙǈCQAs  èƓõāƺưǆǃ

 ÿǒƙƓƙƪƓƼïāƙá20ƸǄǆ 
Đ-Ĕ  

đĒ  ǏǄƵ ƗǒǄǒƺƬƙ çíơā ýǂǃ ƗǄǆƙơǆǃå çïāõƤǃåCQAs  ÿǒƙƓƙƪƓƼïāƙá èƓõāƺưǆǃ20ƸǄǆ Đ-ĕ  

đē   ǑƼ þíƤƙƪǆǃå ñƓǒǀǆǃåPFMEA Đ-čČ  

đĔ 
 ýǒǄơƙPFMEA   ýǂǃ  ƗǄǆƙơǆǃå çïāõƤǃå Ɨǒāǃāá íǒíơƙǃPPs   ƗǒǄǒƺƬƙǃå çíơāǃå ÿǆ
 ǏǄƵCQAs  ÿǒƙƓƙƪƓƼïāƙá èƓõāƺưǆǃ20ƸǄǆ 

Đ-čč  

ĒČ  þǒǒǀƙ ƝƑƓƙǈRPN Đ-čĎ  



Ϻ  
 

üƑǀƪǓä ƕǄƏƑƽ 

ЭЫЇЮϜ бЦϼ üǀƪǁä þäĀǆƳ ƕƟƻƬǁä 
ď-č ïƮƓǈƶǃå þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǄǃ ƗǒƪǒƑïǃå čĐ 
ď-Ď    çíāƞǃå Ɨǆƪǃ Ɨƞåïơǃå íǒíơƙ Ɨǒƽǒǂ čĔ 
ď-ď  ÿǒƕ ƗƿǚƶǃåCMAs  ā ƗǄƤíǆǃå íåāǆǄǃCPPs  ǏǄƵ ƗǒǄǒƺƬƙ çíơā ýǂǃCQAs Ďč 
ď-Đ  ƗƼïƶǆǃå ßƓưƼ ÿǒƕ Ɨƿǚƶǃåþǂơƙǃåā þǒǆƮƙǃåā ĎĎ 
ď-đ  Ɨǒƞǌǈǆ ǑƼ þǂơƙǃå ƗǒƞǒƙåïƙƪåQbD ĎĐ 
ď-Ē þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå èåāíá Ďđ 
Đ-č ƮþāǒƪǃƓǂǃå ÿǒƙƓƙƪƓƼïāƙá Ɨƺǒ ĐĒ 
Đ-Ď  èƓõāƺưǆ ƴǒǈƮƙ ƗǒǄǆƶǃ ýǒƺƬƙǃå èåíơāÿǒƙƓƙƪƓƼïāƙǕå đĒ 



ϼ  
 

  ƕǄƏƑƽçäîƑƬƗƢǗä 

сϠϽЛЮϜ ϱЯГЋгЮϜ  ĂïǐǂǀǆǕä ƞǂôƬǄǁä  îƑƬƗƢǗä 

çíāƞǃå ïõƓƤǆ çïåíã Q9  Quality Risk Management ICH Q9 

èåïƙǆåïƓƕ Ɨƞïơǃå ƗǒǄǆƶǃå Critical Process Parameter CPP 

 ƓǋïƓƛàā ýƓõƵǕå õƓǆǈá ýǒǄơƙ Faluire Mode Effect Analysis  FMEA 

æïƓƞƙǃå þǒǆƮƙ Design of  Experiments DOE 

ƗǒƑåāíǃå èåïươƙƪǆǃå ïǒāõƙ Q8 Pharmaceutical Development ICH Q8 

ƗǒǄǆƶǄǃ ƗǒǄǒǄơƙǃå Ɨǒǈǀƙǃå Process Analytica Technology PAT 

ǃå ýǚƤ ÿǆ çíāƞǃåþǒǆƮƙ Quality by Design QbD 

Ɨƞïơǃå çíāƞǃå èƓǆƪ Critical Quality Attribute CQA 

 Ɨƞïơǃå íåāǆǃå èƓǆƪ Critical Material Attributes  CMAs 

çíāƞǃå ÿƓǆư Quality Assurance QA 

ƗǃƓƶƼ ƗǒƑåāí çíƓǆ Active Pharmaceutical Ingredient API 

èƕƛǆǃåā ýāƕǀǆǃå ýƓƞǆǃå Proven Acceptable Range PARs 

ñǄƞǆǃå  Ǒǃāíǃå Ɨǒǈǀƙǃå èƓƕǄõƙǆǃå ûƼåāƙǃ
ăïƬƕǃå þåíƤƙƪǚǃ ƗǒƑåāíǃå èåïươƙƪǆǄǃ 

International Council for Harmonization ICH 

úíǌƙƪǆǃå Ɲƙǈǆǃå çíāƞ úǒïƶƙ úǄǆ Quality Target Product Profile QTPP 

ƗǒƑåāíǃå èåïươƙƪǆǃå çíāƞ þƓöǈ Q10 Pharmaceutical Quality System ICH Q10 



Ͼ  
 

ƕǄƏƑƽ  çƑƟǂôƬǄǁä 

ǏƓîƴǁä ƞǂôƬǄǁä  ĂïǐǂǀǆǗä ƞǂôƬǄǁä üĀǁìǄǁä  

îǐîƟƗǂǁ Ǐǂƴƻǁä çƽĀǁä îƑƓƗƢä Real Time Release 

Testing 

 úïƶǒ ϟЃϲ ICH Q8(R2) ǊǈƋƕ ǑƑƓǌǈǃå Ɲƙǈǆǃå āá / ƗǒǄǆƶǃå ýǚƤ Ɲƙǈǆǃå çíāƞ ÿƓǆưā þǒǒǀƙ ǏǄƵ çïíǀǃå
ƗǒǄǆƶǃå õƕåāưā ƗƪƓǀǆǃå íåāǆǃå èƓǆƪ ÿǆ Ɨõāƕưǆ ƗƵāǆƞǆ çíƓƵ ýǆƬƙ Ǒƙǃåā ÜƗǒǄǆƶǃå èƓǈƓǒƕ ǏǄƵ ĄåíƓǆƙƵåÜ   

 )FDA,2009(. 

ýǀƟƗǁä ƕǐƜǐƗäîƗƨä 
 

Control Strategy 

 

 æƪơ úïƶĈƙICH Q10  ƓǌǈƋƕ ÿǆ ƗƵāǆƞǆ ǑǃƓơǃå Ɲƙǈǆǃåā ƗĊǒǄǆƶǃå þǌƼ ÿǆ çíǆƙƪǆǃåā Ɠǌǃ õõƤǆǃå õƕåāưǃå
.Ɲƙǈǆǃå çíāƞā ƗǒǄǆƶǃå ßåíá ÿƓǆưǃ þǂơƙǃå ïƮƓǈƵ ÿǆưƙƙ ÿá ÿǂǆǒ :ǃåèåïƙǆåïƓƕ  íåāǆƕ ƗǀǄƶƙǆǃå èƓǆƪǃåā

 èƓǈāǂǆāèåïươƙƪǆǃå  èƓƽƮåāǆ ÜýǒƺƬƙǃå õƕåāư Üèåíƶǆǃåā èƉƬǈǆǃå ýǒƺƬƙ úāïö ÜƓǌƙƓǈāǂǆā ƗǒƑåāíǃå
þǂơƙǃåā Ɨƕƿåïǆǃå ïƙåāƙā Ɠǌƕ Ɨõƕƙïǆǃå æǒǃƓƪǕå ÜǑƑƓǌǈǃå ƝƙǈǆǃåÜ (FDA, 4/2009). 

ƕǐƟǘƬǁä îäîƽâ Validation 
āǋ ßåïƞã ǗèƓƕƛ ÿá ăá ßåïƞã āá ƗǒǄǆƵ āá èåíƶǆ āá çíƓǆ āá õƓƬǈ āá þƓöǈ ăíâǒ ƓĄǒǄƶƼ Ǐǃã ƝƑƓƙǈǃå Ɨƶƿāƙǆǃå         .

(WHO, 2007).          

çäîƗǄäîƑƓ ƕƜîƟǁä ƕǐǂǄƴǁä Critical Process 

Parameter 

 æƪơ úïƶƙICH Q8(R2) ƓǌǈƋƕ èåïƙǆåïƓƕ  ƗǒǄǆƶǃåƓǌǃ Ǒƙǃå  ā Ɨƞïơǃå çíāƞǃå Ɨǆƪ ǏǄƵ ƓǋïǒƛƋƙüǃîǃ  æƞǒ
 ā Ɠǌƙƕƿåïǆ çíāƞǃƓƕ ƗǒǄǆƶǃå îǒƽǈƙ ÿƓǆưǃ Ɠǌƕ þǂơƙǃåƗƕāǄõǆǃåÜ  )FDA,2009.( 

îôƑƢǄǁä Ǐƺ ýǀƟƗǁä Risk Control  æƪơ úïƶƙICH 9 ƓǌǈƋƕ ïõƓƤǆǃå çïåíã èåïåïƿ îƽǈƙ Ǒƙǃå èåßåïƞǗåÜ (FDA, 2006). 

ƑǉîƑƙßĀ üƑôƳǓä ôƑǄǆà üǐǂƟƗ 
Faliure Mode 

Effects Analysis 

(FMEA) 

Ɨǒƞǌǈǆ Ɨǀǒïõ ƗǒƿƓƕƙƪåā íǒíơƙǃ ýõƶǃå úǒƽƤƙā ýǆƙơǆǃå ǑƼ  ăá ýƓõƵǕå õƓǆǈá ýƛǆƙ .ƗǒǄǆƶǃå
 íïƞǆƕ .ðƓǌƞ āá þǒǆƮƙ āá çíƓǆ āá ƗǒǄǆƵ ǑƼ æāǒƵ āá ßƓõƤáíǒíơƙ  Ü ýƬƽǃå/ ýƓõƵǕå õƓǆǈá

 çåíá þāǀƙFMEA  ǉîǋ ïǒƛƋƙ þǒǒǀƙƕýƓõƵǕå  ïƛǂá Ɨǆíǀƙǆ çåíǕå ǉîǋ .üǃîǃ ƓĄǀƼā ƗǒāǃāǕå Ɠǌǒõƶƙā



Ѐ  
 

ƗǃƓơǄǃ Ơưåā ïƬâǆ ïǒƼāƙā æƿåāƶǄǃ Ɨǒƞïơǃå Ɨƪåïíƕ) ÜGandhi and Roy, 2016(. 

åîƑƜƗǁä ýǐǄƬƗ Design of 

Experiments  

 æƪơ úïƶƙICH Q8(R2) ƓǌǈƋƕ  ǏǄƵ çïƛâǆǃå ýǆåāƶǃå ÿǒƕ Ɨƿǚƶǃå íǒíơƙǃ Ɨǆöǈǆā Ɨǒƞǌǈǆ Ɨǀǒïõ ƗǒǄǆƶǃå
èƓƞïƤǆā ƗǒǄǆƶǃå üǄƙÜ FDA,2009).( 

îôƑƢǄǁä üǐǂƾƗ Risk Reduction 
 æƪơICH Q9  ǑǋƓǆƙơå ÿǆ ýǒǄǀƙǄǃ çîƤƙǆǃå èåßåïƞǗåǃå åîǋ çíƬ ÿǆā ïïưǃå éāíơ Ɨǒǃ         ïïư 

(FDA, 2006). 

ƕǐǂǄƴǂǁ ƕǐǂǐǂƟƗǁä ƕǐǆƾƗǁä Process Analytica 

Technology (PAT) 

 æƪơ úïƶƙICH Q8(R2)  ƓǌǈƋƕ ýǚƤ ÿǆ ƗǒƶǒǈƮƙǃå ƗǒǄǆƶǃƓƕ þǂơƙǃåā ýǒǄơƙā þǒǆƮƙǃ þƓöǈèƓƪƓǒǀǃå ßåïƞã 
 çíāƞǃå èƓǆƪǃ (ƴǒǈƮƙǃå ßƓǈƛá) æƪƓǈǆǃå èƿāǃå ǑƼíåāǆǄǃ) Ɨƞïơǃå Ü(èƓǒǄǆƶǃåā  çíāƞ ÿƓǆư úíǌƕ üǃîā

ǑƑƓǌǈǃå ïươƙƪǆǃåÜ  )FDA,2009.(  

îôƑƢǄǁä ýǐǐƾƗ Assessment: Risk 
  ƓǌƼïƵICH Q9  ƓǌǈƋƕ ǑƼ ïõƓƤǆǃå ÿƋƬƕ ïåïƿ îƓƤƙå þƵíǃ èƓǆāǄƶǆǃå þǒöǈƙǃ Ɨǒƞǌǈǆ ƗǒǄǆƵ çïåíã ƗǒǄǆƵ ïƓõã

ǒā ïõƓƤǆǃåÿĊǆưƙ Ɠǌǃ ôïƶƙǃå íǈƵ Ɨõƕƙïǆǃå ïõƓƤǆǃå þǒǒǀƙā ƓǌǄǒǄơƙā ïõƓƤǆǃå üǄƙ íǒíơƙ ̪(FDA, 2006). 

èĀǂƗǁä Contamination 

åýƓƤí ïǒƹ æāƹïǆ æƑåāƬǄǃ Ǌƕ èåî Ɨƶǒƕõǃå ƗǒƑƓǒǆǒǂǃå āá ÜƗǒƞāǃāǒƕāïǂǆǃå āá íåāǆǃå ÜƗƕǒïƺǃå āá ăá çíƓǆ āá 
 çíƓǆƗõǒƪā ßƓǈƛá êƓƙǈǗå āá îƤá èƓǈǒƶǃå āá ƗƑƕƶƙǃå āá çíƓƵã úǒǄƺƙǃå āá ÿǒðƤƙǃå āá             .ýǀǈǃå

(WHO, 2007). 

ĂĀǐƟǁä îƺäĀƗǁä Bioavailability 

þƙǒ þǂơƙǃå ǑƼ ïƼåāƙǃå ăāǒơǃå ßåāíǄǃ ÿǆ ýǚƤ Ɨƛǚƛ Ǒǋā ýǆåāƵ: ýíƶǆ Ăíǆā ïïơƙ ßåāíǃå ÿǆ  ýǂƬǃå
ÜǑǈǙíǒƮǃå ǊƮƓƮƙǆå  Ǌǃāơƙ íƶƕ ûơǚǃåÜýāǄơǆ Ǐǃã ýāơƙǃåā ăāǒơǃå ßƓǈƛá ƗǒǄǆƵ óƓƮƙǆǙå. ǑƼ ƴǒǆƞ 
èåíǒíơƙǃå Ɨǒǆǂǃå ïƼåāƙǄǃ ñƓǀǒ Üăāǒơǃå ðǒǂïƙǃå ǑƼ þíǃå Ɠǆðǚƕǃåā ýāƕǃåā. íƶƕ Ǒǆðǚƕǃå ðǒǂïƙǃå Ɠǆá ǊǃāƓǈƙ  ßåāíǃå
ÿƵ ûǒïõ ƴƕïá ôïƙƽƙ þƽǃå ýơåïǆ ƗƶƕƓƙƙǆ åíƓǆƙƵå ǏǄƵ þƞơ óƓƮƙǆǙå  ÜëåïõǗåā.(Niazi, 2009)  

æìĀƜǁä Quality   Ǌǈǆ æāǄõǆǃå þåíƤƙƪǚǃ ǑƑåāí ïươƙƪǆ āá ƗǒƑåāí çíƓǆ ăá Ɨǆßǚǆ ĂíǆÜ  )FDA,2009.( 



Є  
 

ǁä üǘƢ þǄ æìĀƜǁäýǐǄƬƗ Quality by Design 
 æƪơ úïƶƙICH Q8(R2)  ƓǌǈƋƕ Ɲƙǈǆǃå þǌƼ ǏǄƵ ðǂïƙā ƓĄǀƕƪǆ çííơǆ úåíǋƋƕ áíƕƙ ïǒāõƙǄǃ Ɨǆöǈǆ Ɨǒƞǌǈǆ

 ǑƼ þǂơƙǃåā ƗǒǄǆƶǃåāçíāƞǃå ïõƓƤǆ çïåíȒåā ƗǆǒǄƪǃå þāǄƶǃå Ǐǃã åĄíƓǈƙƪå ÜƗǒǄǆƶǃåÜ  )FDA,2009.( 

æîĀôƢǁä ƕƜîì Severity   ƓǌƼïƵICH Q9  ƓǌǈƋƕƓǆ ïõƤǃ ƗǄǆƙơǆǃå ƝƑƓƙǈǄǃ ñƓǒǀǆÜ (FDA, 2006).  

 ĀìæƑǐƟǁä æî Lifecycle ÿĊǆưƙƙ Ɲƙǈǆǃå úƿāƙ Ǐƙơ ûǒāƪƙǃå Ǐƙơā ǑǃāǕå ïǒāõƙǃå ÿǆ Ɲƙǈǆǃå ýơåïǆ ƴǒǆƞÜ  )FDA,2009.( 

ƕǄǘƨǁä Safty 

 èƶưāICH ƗƵāǆƞǆ ƗǄǆƓƬ ÿǆ èåíƓƬïã Ɨǆǚƪǃå úƬǂǄǃ ÿƵ ïõƓƤǆǃå ýƛǆ Ɨǒāíǖǃ ƗǄǆƙơǆǃå Ɨǈõïƪǃå 
Ɨǒǆƪǃåā Ɨǒǈǒƞǃå þāǆƪǃåā . ÜƗǒāíǕå ÿǆ ƗƵāǆƞǆ æơƪ Ǐǃã ïƓƕƙƤǙå èƓǒƞǒƙåïƙƪå ǑƼ ĄåïƤâǆ þíǀƙǃå Ăíáā

(Rodríguez-Pérez, 2015). 

ƕƜîƟǁä ìäĀǄǁä çƑǄƨ Critical Material 

Attributes 

 ïƛǂá āá íơåā ǏǄƵ êïơ ïǒƛƋƙ Ɠǌǃ ÿāǂǒā èƓƹåāƪǃå āá ƗǃƓƶƽǃå íåāǆǄǃ Ɨǒƞāǃāǒƕ āá ƗǒƑƓǒǆǒǂ āá ƗǒƑƓǒðǒƼ èƓǆƪ Ǒǋ
 ÜǑƑƓǌǈǃå ïươƙƪǆǄǃ Ɨƞïơǃå çíāƞǃå èƓǆƪ ǏǄƵ)Schlindwein and Gibson, 2018.(          

Ǆƨƕ ƕƜîƟǁä æìĀƜǁä Critical Quality 

Attribute 

 æƪơ úïƶƙICH Q8(R2)  ăá ƓǌǈƋƕ āá Ɨǒƞāǃāǒƕ āá ƗǒƑƓǒǆǒǂ āá ƗǒƑƓǒðǒƼ ƗǒƮƓƤ Ɨǒƞāǃāǒƕāïǂǆ æƞǒ ÿá
ƝƙǈǆǄǃ ƗƕāǄõǆǃå çíāƞǃå ÿƓǆưǃ æƪƓǈǆ ƴǒðāƙ āá ûƓõǈ āá íāíơ ÿǆư ÿāǂƙÜ  )FDA,2009.( 

çƑƷäĀƨǁä Excipients 

íåāǆ ÜƗǃƓƶƽǃå çíƓǆǃå æǈƓƞ Ǐǃã ǑƑåāíǃå ïươƙƪǆǃå Ǐǃã úƓưƙ Ǒƙǃåā þƙ Ɠǌǆǒǒǀƙ ýǂƬƕ æƪƓǈǆ íǂƋƙǄǃ ÿǆ 
Ɠǌƙǆǚƪ :úƑƓöāǃå ƗƵāǆƞǆ ăíâƙā .ƗǒƓǆơ āá þƵí āá ðǒðƶƙ ïåïǀƙƪǙå āá ïƼåāƙǃå ăāǒơǃå āá ýāƕƿ Ýôǒïǆǃå 
çíƵƓƪǆǃå ǑƼ ǑƑåāíǃå ïươƙƪǆǃå ƴǒǈƮƙÝ ðǒðƶƙ ăá Ɨǆƪ ĂïƤá ÿǆ  ƗǆǚƪƗǒǃƓƶƼā ßåāíǃå ßƓǈƛá ÿǒðƤƙǃå āá 
þåíƤƙƪǙå Ü(WHO, 2007). 

æìĀƜǁä þƑǄƮ Quality Assurance 
āǋ þāǌƽǆ ƴƪåā ûƓõǈǃå Ǒõƺǒ ƴǒǆƞ ýƑƓƪǆǃå Ǒƙǃå ïƛâƙ ýǂƬƕ ăíïƼ āá ǑƵƓǆƞ ǏǄƵ çíāƞ  .ǑƑåāíǃå ïươƙƪǆǃå

 ýǂƬǒ Ǌǈá ƓǆǂǑǃƓǆƞã èƓƕǒƙïƙǃå Ǒƙǃå þƙǒ Ɠǋâåïƞã úíǌƕ ÿƓǆư ǑƑåāíǃå ïươƙƪǆǃå ûǒǀơƙ ßåíǖǃ íāƮǀǆǃå  ÜǊǈǆ



Ј  
 

(WHO, 2007). 

ýǐǄƬƗǁä ÞƑƮƺ Design Space 

 æƪơ ICH Q8(R2)  āǋ ā íåāǆǃå óƑƓƮƤ ÿǆ ýƤíǃå èåïǒƺƙǆ ÿǒƕ ýƵƓƽƙǃåā íƓƶƕǕå ííƶƙǆ ƴǆƞǃåèåïƙǆåïƓƕ 
ïǒǒƺƙ ƗƕƓƛǆƕ þǒǆƮƙǃå ßƓưƼ ÿǆư ýǆƶǃå ïƕƙƶǒ Ǚ .ǑƑƓǌǈǃå Ɲƙǈǆǃå çíāƞǃ ƓĄǈƓǆư ïƼāƙ Ɠǌǈá èƕƛ Ǒƙǃå èƓǒǄǆƶǃå Ü
 ïǒǒƺƙ íƶƕ Ɨǒǆǒöǈƙǃå ƗǀƼåāǆǃå ǏǄƵ ýāƮơǃå ôïƽǒā Üïǒǒƺƙ ƗƕƓƛǆƕ þǒǆƮƙǃå ßƓưƼ ÿƵ êāïƤǃå ïƕƙƶǒ ƓǆǈȒåā

åā þǒǒǀƙǄǃ ƴưƤƙā þǒǆƮƙ ßƓưƼ æǄõǃå þíǀǆ ëïƙǀǒ éǒơ .ƗǒǄǆƶǃåÿǒǒǆǒöǈƙǃå ƗǀƼåāǆǃÜ  )FDA,2009.( 

ƕǐǁƑƴƻǁä Efficacy 

 èƶưāICH èơƙ ÿåāǈƵ ƗǒǃƓƶƽǃå þǒǆƮƙƕ ǏǈƶĈƙ Ǒƙǃå èåíƓƬïǗå ÿǆ ƗƵāǆƞǆ æïƓƞƙǃå Ɨǒïǒïƪǃå ƓǌƙåßåïƞȒåā 
Ɠǌƙǆǚƪā. Ǒõƺƙ Ɠǆǂ ƓĄưǒá ƓĄƵåāǈá çíǒíƞ ÿǆ ƗǒāíǕå çíǆƙƪǆǃå ÿǆ èƓǒǄǆƵ Ɠǒƞāǃāǈǂƙǃå Ɨǒāǒơǃå þåíƤƙƪåā èƓǒǈǀƙ 
þǄƵ Ɨƛåïāǃå êƓƙǈǗ ǑƑåāíǃå Ɨǒāíá Ɨǌƞāǆ ýǂƬƕ  ÜýưƼá(Rodríguez-Pérez, 2015). 

ƕǁƑƴƺ ƕǐƏäĀì æìƑǄ 
Active 

Pharmaceutical 

Ingredient 

ăá çíƓǆ āá Ɲǒðǆ ÿǆ íåāǆǃå þƙǒ ÜƓǌǆåíƤƙƪå ǑƼ ƴǒǈƮƙ ƗƽǄƙƤǆǃå ƗǒǈǙíǒƮǃå ýƓǂƬǕåÜ íǈƵā ÜƓǌǆåíƤƙƪå ƙƠƕƮ 
ƓĄǈāǂǆ  ĄǙƓƶƼǑƼ ǃåýǂƬ ǑǈǙíǒƮǃå .úíǌƙ ǉîǋ íåāǆǃå Ǐǃã þǒíǀƙ æāǄõǆǃå ïǒƛƋƙǃå āá ăá ïǒƛƋƙ ïƬƓƕǆ ïƤà ǑƼ 

óǒƤƬƙ ôïǆǃå āá ǊƞǚƵ āá ǊƽǒƽƤƙ āá ƗǒƓƿāǃå Ǌǈǆ āá ïǒƛƋƙǃå ǏǄƵ Ɨǒǈƕ Ɨƽǒöāā þƪƞǃåÜ (WHO, 2007) . 

 ǏǊǐƜĀƗǁä àìƓǄǁä 

ǁƕǐƏäĀìǁä çäîƮƟƗƨǄǁä îǐĀôƗ    
ICH Q8 

ICH Q8 

Pharmaceutical 

Development 

 ǑƑåāíǃå ïǒāõƙǃå ýāƓǈƙǒ ýāǕå ßðƞǃå :ÿǒƙƑƼ Ǐǃã Ǒǌǒƞāƙǃå áíƕǆǃå åîǋ þƪǀǈǒ ā ƝƙǈǆǄǃ ýǆƓƬ þǌƼ ïǒƼāƙ Ǐǃã úíǌǒ
 ƴǒǈƮƙǃå ƗǒǄǆƵāÿǒǀƿíǆǄǃ  .ÿǒƬƙƽǆǃåā 

þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå äíƓƕǆ þưǒ ǑǈƓƛǃå ßðƞǃå  þíǀǒāå èåāíǕåā þǒǋƓƽǆǃåǃ èƓǒƞǌǈǆǃå ððƶǒā Ɠǌǀǒƕõƙǃ Ɨǆðǚ
 ǏǄƵ ƗǆƑƓǀǃåïõƓƤǆǃåÜ )FDA,2009(  

Ǖ ǏǊǐƜĀƗǁä àìƓǄǁä îôƑƢǄ æîäì
æìĀƜǁä  

ICH Q9 

ICH Q9 

Quality Risk 

Management 

 ÿƵ ƗǄƛǆá Ǒǌǒƞāƙǃå áíƕǆǃå åîǋ ïƼāǒçïåíã èåāíá  ÿǆ ƗƽǄƙƤǆ æǈåāƞ ǏǄƵ Ɠǌǀǒƕõƙ ÿǂǆǒ Ǒƙǃå çíāƞǃå ïõƓƤǆ
ƗǒāíǕå çíāƞÜ  ïǆƙƪǆǃå ÿǒƪơƙǃå ýǌƪǒ Ǌǈá Ɠǆǂ .ƓǌǒƼ þǂơƙǃåā ĄƓǒǆǄƵ Ɠǌǆǒǒǀƙā çíāƞǄǃ ƗǄǆƙơǆǃå ïõƓƤǆǃå íǒíơƙǃ

ǑƑåāíǃå ïươƙƪǆǃå çƓǒơ çïāí ýåāõ Ɲƙǈǆǃå çíāƞā ƗǒǄǆƶǃå ßåíǕÜ(Rodríguez-Pérez, 2015).      



Ќ  
 

ƕǐǂǄƴǁä ƕǆƑƗǄ Process Robustness 
ƙæƪơ úïƶ  ICH Q8(R2) ƓǌǈƋƕ  ÿāíƕ èåíƶǆǃåā ƗǒǄǆƶǃå èåïǒƺƙā íåāǆǃå èƓǈǒƓƕƙ ýǆơƙ ǏǄƵ ƗǒǄǆƶǃå çïíƿ

çíāƞǃå ǏǄƵ ƗǒƕǄƪ èåïǒƛƋƙÜ  )FDA,2009.(  

çƓƙǄǁäĀ üĀƓƾǄǁä üƑƜǄǁä Proven Acceptable 

Range 

æƪơ úïƶǒ  ICH Q8(R2)  ǊǈƋƕ ǈǃ ðǒǆǆ ûƓõèåïƙǆåïƓƕ  èƓƕƛ  ƴǆ Ǌǈǆư ƗĊǒǄǆƶǃå Ċþƙƙ ăîǃåā ƗǒǄǆƶǃå
ǃåèåïƙǆåïƓƕ ƗƕāǄõǆǃå çíāƞǃå ïǒǒƓƶǆ ǑƕǄƙ çíƓǆ ǏǄƵ ýāƮơǄǃ ÜĂïƤǕåÜ  )FDA,2009.( 

ðǂƜǄǁä  ǏǁĀìǁä úƺäĀƗǁ
 ƕǐǆƾƗǁä çƑƓǂôƗǄǁä
 ƕǐƏäĀìǁä çäîƮƟƗƨǄǂǁ
ĂîƪƓǁä ýäìƢƗƨǘǁ 

ICH     

International 

Council for 

Harmonization 

ñƪƋƙ ǑƼ  þƓƵ1990  ƴƕƓƙǃå ǑǆǃƓƶǃå ÿāƓƶƙǃå ûǒïƼ ýǚƤ ÿǆÜǊǃ  ïǒāõƙǃ íǒåðƙǆǃå ƗǒǆǃƓƶǃå èƓƕǄõƙǆǄǃ ƗƕƓƞƙƪǚǃ
ƗǒāíǕå .þǃƓƶǃå ßƓơǈá ƴǒǆƞ ǑƼ ýưƼá ƗǒǆǃƓƵ ƗơƮ ýƞá ÿǆ Ǒǃāíǃå ûƼåāƙǃå íƑåāƼ ûǒǀơƙ ÿǂǆǒ éǒơƕ  

 ƴǆƞǒ ÷āïƬǆ āǋ ăïƬƕǃå þåíƤƙƪǚǃ ƗǒƑåāíǃå èåïươƙƪǆǃå ýǒƞƪƙǃ Ɨǒǈǀƙǃå èƓƕǄõƙǆǃå ûǒƪǈƙƕ ǏǈƶĈǒ āǋā
 çíơƙǆǃå èƓǒǙāǃåā ÿƓƕƓǒǃåā Ɠƕāïāá ǑƼ Ɨǒǆǒöǈƙǃå èƓõǄƪǃåÿǆ ßåïƕƤā  ƗƬƿƓǈǆǃ éǚƛǃå ûõƓǈǆǃå ǑƼ ƗǒāíǕå ƗƵƓǈƮ

Ƒåāíǃå èåïươƙƪǆǃå èƓƞƙǈǆǃå ýǒƞƪƙǃ Ɨǒǈǀƙǃåā ƗǒǆǄƶǃå æǈåāƞǃå.Ɨǒ 

 ýǚƤ ÿǆ Ɠǋïǒāõƙā çíǒíƞ Ɨǒāíá ÿƵ éơƕǃå ßƓǈƛá èǒïƞá Ǒƙǃå èåïƓƕƙƤǙå ïåïǂƙ Ǐǃã ƗƞƓơǃå ýǒǄǀƙ Ǌǈǆ ôïƺǃå
 èåïươƙƪǆǃå ýǒƞƪƙǃ Ɨǒǈǀƙǃå èƓƕǄõƙǆǃåā èåíƓƬïǗå ûǒƕõƙā ïǒƪƽƙ ǑƼ ûƼåāƙǃå ÿǆ íǒðǆ ûǒǀơƙǃ ûïõƕ ƗǒƮāƙǃå

.ƗǒƑåāíǃå 

 ïƛǂá ăíƓƮƙƿå þåíƤƙƪå Ǐǃã ûƼåāƙǃå åîǋ ăíâǒā ïǒƹ ïǒƤƋƙǃå ǏǄƵ ßƓưǀǃåā ƗǒíƓǆǃåā Ɨǒǈåāǒơǃåā ƗǒïƬƕǃå íïåāǆǄǃ
 èƓǆåðƙǃǙåā ƗǒǃƓƶƽǃåā Ɨǆǚƪǃåā çíāƞǃå ǏǄƵ öƓƽơǃå ƴǆ çíǒíƞǃå ƗǒāíǕå ïƼåāƙā ǑǆǃƓƶǃå ïāõƙǃå ǑƼ ăïāïưǃå

ƗǆƓƶǃå ƗơƮǃå ƗǒƓǆơǃ ƗǒǆǒöǈƙǃåÜ(Rodríguez-Pérez, 2015) .                     

îôƑƢǄǁä Risk   úïƵICH Q9  ƓǌǈƋƕïïưǃå åîǋ çíƬā ïïưǃå éāíơ èǙƓǆƙơå ÿǆ ƝǒðǆÜ (FDA, 2006) 

ǏƏäĀìǁä îƮƟƗƨǄǁä Pharmaceutical 

Product 
ăá çíƓǆ āá Ɲƙǈǆ óƮƤǆ þåíƤƙƪǚǃ ăïƬƕǃå āá ăïõǒƕǃå þíǀǆ ǑƼ ǄǂƬÜǑƑƓǌǈǃå Ǌ ǒāƴưƤ ƗƕƓƿïǃ èƓƶǒïƬƙǃå 



А  
 

ƗǒƑåāíǃå ǑƼ Ɨǃāíǃå çïíƮǆǃå  ā  /āá Ɨǃāíǃå çíïāƙƪǆǃå Ü(WHO, 2007). 

çƑôĀƸƮǄǁä Tablets 
 ĄåïƓƬƙǈå ƗƕǄƮǃå ƗǒǈǙíǒƮǃå ýƓǂƬǕå ïƛǂá Ǒǋāăāƙơƙ ǏǄƵ ǃåíåāǆ ƗǒƑåāíǃå ƴǆ āá ÿāíƕ íåāǆ çííǆǆ . ƓǌƶǒǈƮƙ þƙǒ

 Üõƺưǃå ûǒïõ ÿƵ.(Niazi, 2009) 

ƕǐǂǄƴǁä æîìƾǄ Process Capability 
 æƪơ úïƶĈƙICH Q10 ǆǃå ûǒǀơƙ ǏǄƵ ƗǒǄǆƶǃå çïíƿ Ǒǋ èƓƕǄõƙǆ ƴǆ ûƼåāƙǒ ăîǃå ƝƙǈƝƙǈǆǃå üǃî        . 

(FDA, 4/2009). 
 ƛƗǆǄǁä æìĀƜ ùǐîƴƗ ùǂǄ

ùìǊƗƨǄǁä 
Quality Target 

Product Profile 

 ĊƶĈǒæƪơ úï  ICH Q8(R2)  ǊǈƋƕ Ǌǀǒǀơƙ þƙǒƪ ăîǃå ǑƑåāíǃå ïươƙƪǆǃå çíāƞ óƑƓƮƤǃ ǑǄƕǀƙƪǆ óƤǄǆ
 îƤǕå ƴǆ ÜƗƕāǄõǆǃå çíāƞǃå ÿƓǆưǃ ǑǃƓƛǆ ýǂƬƕǑƑåāíǃå Ɲƙǈǆǃå ƗǒǃƓƶƼā Ɨǆǚƪ ïƓƕƙƵǙå ÿǒƶƕÜ  )FDA,2009.( 

ǏƏƑǊǆǁä ƛƗǆǄǁä Finished product 
ǃå āǋýǂƬ ǑǈǙíǒƮǃå ǑƑƓǌǈǃå ăîǃå ƴưƤ ƴǒǆƞǃ ýơåïǆ ÜƴǒǈƮƙǃå Ɠǆƕ ǑƼ üǃî ƗƑƕƶƙǃå ǑƑƓǌǈǃå úǒǄƺƙǃåā. 

(WHO, 2007) .   

ìäĀǄǁä Material 
ƠǄõƮǆ þƓƵ þíƤƙƪǒ ƗǃǙíǄǃ ǏǄƵ íåāǆǃå  ƗǒǃāǕå)íåāǆ Üßíƕǃå ÜúƬåāǂǃå èƓƕǒîǆǃå(Ü èåíƵƓƪǆ ÜƗǒǄǆƶǃå  íåāǆǃå
ƗõǒƪāǃåÜ ƗǃƓƶƽǃå íåāǆǃåÜ íåāǆā ƗƑƕƶƙǃå ÜúǒǄƺƙǃåā.(Niazi, 2009) 

ƕƻƬäĀǄǁä Specification 
ƗǆƑƓƿ ƗǒǄǒƮƽƙ èƓƕǄõƙǆǃƓƕ Ǒƙǃå æƞǒ ÿá ûƼåāƙƙ Ɠǌƶǆ èƓƞƙǈǆǃå āá íåāǆǃå ƗǆíƤƙƪǆǃå āá Ǒƙǃå þƙ ýāƮơǃå ƓǌǒǄƵ 
ßƓǈƛá ƴǒǈƮƙǃå .Ǒǋā ƗƕƓƛǆƕ ñƓƪá þǒǒǀƙǃ çíāƞǃåÜ (WHO, 2007). 

 çäîƮƟƗƨǄǁä æìĀƜ ýƑõǆ
ƕǐƏäĀìǁä 

ICH Q10 

Pharmaceutical 

Quality System 

 úíǌǒáíƕǆǃå åîǋ Ǐǃã Ǒǌǒƞāƙǃå êîāǆǈ úƮā ýǚƤ ÿǆ ƗǒāíǕå ƴǒǈƮƙ èƓǂïƬ çíƵƓƪǆ  çíāƞǃå çïåíã þƓöǈǃ
 ƗǒāíǕå ƗƵƓǈƮǃ ýƓƶƽǃå)PQS( .ǑƑåāíǃå ïươƙƪǆǃå çƓǒơ çïāí ÿǆ ƗƽǄƙƤǆǃå ýơåïǆǃå ýǚƤ Ɠǋîǒƽǈƙ ÿǂǆǒ Ǒƙǃå Ü

 ƗǃƓƶƽǃå ƗǒƑåāíǃå íåāǆǃå ƴǒǈƮƙā ïǒāõƙ þƵíƙ Ǒƙǃå ƗǆöǈǕå ǏǄƵ èåíƓƬïǗå ǉîǋ ûƕõǈƙā)APIs(  èåïươƙƪǆǃåā
ǈǆǃå çƓǒơ çïāí ýåāõ ÜƗǒƞāǃāǒƕǃå èåïươƙƪǆǃåā Ɨǒāǒơǃå Ɠǒƞāǃāǈǂƙǃå üǃî ǑƼ Ɠǆƕ ÜƗǒƑåāíǃåƝƙ .íǈƙƪǒā  þǒǋƓƽǆ Ǐǃã

ISO  ƠƑåāǃ ýǆƬǒāGMP  ýǆǂǒā ÜƓǌƕ ýāǆƶǆǃåICH Q8 м. (Rodríguez-Pérez, 2015) ICH Q9  
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ƗǒƑåāíǃå èåïươƙƪǆǃå ƗƵƓǈƮ éơƕƙ ïåïǆƙƪƓƕ  ÿƵ èåïươƙƪǆǃå çíāƞ ðǒðƶƙā ÿƓǆưǃ ûïõ
Ɠǌƙǆǚƪā ƓǌƙǒǃƓƶƼāüǃî ƴǆā .ÜƴǒǈƮƙǃå ýƬƼ ƗƽǄǂƙā ÜƗǒāíǕå æơƪ èƓǒǄǆƵ ÿƎƼ Ü èƙƓƕ  ƓĄǒíơƙ ýǂƬƙ
åĄïǒƕǂ ƗƵƓǈƮǃå ǉîǌǃ . ÿǒƕ çïǒƕǂ çāƞƼ íāƞā Ǐǃã Ăíá Ɠǆǆ ā æāǄõǆ āǋ ƓǆëƓƙǆ āǋ ƓǆÜ  ÿá ƗƮƓƤā

íǒåðƙǆǃå ïƓƕƙƤǙå ǑƼ  Ɨǒƞǌǈǆǃå ƗǒíǒǄǀƙǃåQbT  ƗǒǄǆƶǄǃ íāíơǆǃå þǌƽǃåā āåïƙǆ åïƓƕǌƙƓ  ƗƞïơǃåǙ  ăíâǒ
 .Ɲƙǈǆǃå çíāƞ ÿƓǆư Ǐǃã çïāïưǃƓƕ ÿǆ íƕǙ ÿƓǂ åîǃþāǌƽǆ çíǙā þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå " íǒíƞ 

Quality by Design (QbD) "Ü þƑƓƿ  þǄƶǃå ǏǄƵ āþǌƼ ÿŎƪơǒ þǒǆƮƙǃå  āƗǒǄǆƶǃå  ýǒǄǀƙ ýǚƤ ÿǆ
ÿǒƓƕƙ  èƓǒǄǆƶǃå ĄĂâï þǒíǀƙ ïƕƵ.ïǒāõƙǃå ƗǒǄǆƵ ýơåïǆ ƴǒǆƞǃ Ɨǀƕƪǆ üǃîǃ Ɨƞǒƙǈā Ü ÿƓǂǆǗƓƕ ƠƕƮá

ƕ çíāƞǃå Ɨǒưƿ ýǒǄơƙƗƵïƪƕ ăïîƞǃå Ɠǌƕƕƪ íǒíơƙā çßƓƽǂ Ü ĄǙíƕ  Ɲƙǈǆǃå ïƓƕƙƤå ǏǄƵ íƓǆƙƵǙå ÿǆ
 ǑƑƓǌǈǃåǃ.ǉíơā 

 íƿāçíāƞǃå" þāǌƽǆ æƪƙǂå ýǚƤ ÿǆ  þǒǆƮƙǃå)QbD("  ÿǒƕ þƓǆƙǋǙå ÿǆ ïǒƛǂǃå çïǒƤǕå ƗǈāǓå ǑƼ
ƗǒƑåāíǃå èƓƵƓǈƮǃå  èƓƑǒǌǃåā ƗƵƓǈƮǃå ÿǒƕ ïƪƞ ƗƕƓƛǆƕ ïƕƙƶǒ Ǌǈá éǒơ .çíāƞǃå ǏǄƵ öƓƽơǃå úíǌƕ

ǒƿƓƕƙƪåā ƗǄǆƓƬ Ɨǒƞǌǈǆǃ Ǌǒǈƕƙ ýǚƤ ÿǆ Ɨǒāíǖǃ ƗǒǆǒöǈƙǃåƗ ïǒāõƙǃ ÜïõƓƤǆǃå Ɨƪåïí ǏǄƵ ƗǆƑƓƿ Ü
ǃåƗǒƑåāíǃå èåïươƙƪǆ. 

 ā ǑǈƶĈƙ ƗǒƑåāíǃå èåïươƙƪǆǄǃ þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå"Pharmaceutical Quality by Design 
" úåíǋá ÿƓǆưǃ ƴǒǈƮƙǃå èƓǒǄǆƵā ƗǒƑåāíǃå ƸǒƮǃå ïǒāõƙā þǒǆƮƙƕ ǑƪƓƪá ýǂƬƕ  çííơǆǃå çíāƞǃå

 éǒơ .ƓĄǀƕƪǆƙ áíƕúíǌƙƪǆǃå Ɲƙǈǆǃå çíāƞ úǒïƶƙ úǄǆ íǒíơƙƕÜ  Ɨƞïơǃå èƓǆƪǃå ÿǒƕ Ɨƿǚƶǃå íǒíơƙā
íåāǆǄǃ ƗǒǄǆƶǄǃ Ɨƞïơǃå èƓǆƪǃåā ƝƙǈǆǄǃ çíāƞǃå óƑƓƮƤ ǏǄƵ çïƛâǆǃå äíƓƕǆǃå ǏǄƵ íƓǆƙƵǙƓƕ .

 ƗǒưƓǒïǃå êîƓǆǈǃåā Ɨǒǌǒƞāƙǃå ā ƗƺǒƮǃå èåïǒƺƙǆ ïǒƛƋƙ Ɨǒƽǒǂ þǌƽǃƗǒǄǆƶǃå ƗǒƶǒǈƮƙǃå  çíāƞ ǏǄƵ
ïươƙƪǆǃå ïǒāõƙā èƓǒƞǒƙåïƙƪå ïǆƙƪǆǃå ÿǒƪơƙǃåā þǂơƙǄǃ .ƗǒǃƓƶƽǃåā Ɨǆǚƪǃåā çíāƞǃå ûǒǀơƙ ÿƓǆưǃ 
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 Ǒõƺǒ åîǋéơƕǃå:  

¶  ëïƬ ýƮƽǆ  Ɨǒƞǌǈǆǃçíāƞǃå ǃå ýǚƤ ÿǆþǒǆƮƙ èåïươƙƪǆǄǃ ƗǒƑåāíǃå  ǑƼ Ɲƙǈǆǃå ßåíá þǌƽǃ
 āưƗǒǈǙíǒƮǃå èåïươƙƪǆǄǃ ïǒāõƙǃå ß. 
¶  úåíǋá çíāƞǃåǃå ýǚƤ ÿǆþǒǆƮƙ èåïươƙƪǆǄǃ ƗǒƑåāíǃå  .ûǒƕõƙǃå èåāõƤā 
¶   èåāíǕåā Ɨǒƞǌǈǆǃå ǉîǌǃ Ɨǈāǂǆǃå ïƮƓǈƶǃå þǋáƗǄǆƶƙƪǆǃå .Ɠǌǀǒƕõƙǃ 
¶ ûǒƕõƙǃå èƓǒíơƙā íƑåāƽǃå  ùǄǃQbD. 
¶ ǃå ýǚƤ ÿǆ çíāƞǃå Ɨǒƞǌǈǆ ÿǒƕ ƗǈïƓǀǆþǒǆƮƙ QbD  çíāƞǃå ƗǒƞǌǈǆāƕƙƤǙå ýǚƤ ÿǆïƓ 

QbT.  
¶ ǃåûǒƕõƙ ǃ ǑǄǆƶǃå ÿǆ ƗơƓƙǆǃå ýơåïǆǃå ôƶƕƗǒƞǌǈǆ çíāƞǃå  ýǚƤ ÿǆǏǄƵ þǒǆƮƙǃå 

 ïươƙƪǆ"  þǐƗƑƗƨƑƺîĀƗǓ ýǂǐƻǁƑƓ ƕƨƓǂǄ çƑôĀƸƮǄ20 üǄƴǄǁ ƶǂǄ çƑƳƑǆƬǂǁ ðƑǄǐì
ƕǐƏäĀìǁä"Û  èƓƪåïíǃå Ǐǃã íƓǈƙƪǙƓƕ ƗǀƕƓƪǃå ǑƼåîǋ íƓǆƙƵǙƓƕā ýƓƞǆǃå  ƗǒāíǕå ïāƙƪí ǏǄƵ
 ǑǂǒïǆǕåUSP  ƴǒǈƮƙǃƓƕ ƗǀǄƶƙǆǃå ƴƞåïǆǃå ÿǆ ƗƵāǆƞǆā ÜǑƑåāíǃå ăîǃå Ċǒƕÿ ƞǆǆÿǆ ƗƵā 
ƝƑƓƙǈǃå Ɨǒƞǌǈǆǃå ǉîǋ ûǒƕõƙ Ɨǒǆǋáā çïāïưǂÜ  çïåðā ýƕƿ ÿǆ ƗƵāưāǆǃå ïǒǒƓƶǆǃå çßƓƽǂā

 ýǚƤ ÿǆ çíāƞǃå Ɨǒƞǌǈǆ ƴǆ ƓǌǀƼåāƙā ƗǒƑåāíǃå èåïươƙƪǆǃå óǒƤïƙǃ Ɨǒïāƪǃå ƗơƮǃå
 .þǒǆƮƙǃå 
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 ýƮƽǃå åîǋ ôïƶƙƪǒéơƕǃå ƗõƤ ýǒƮƓƽƙÜ éơƕǃå ƗǄǂƬǆÜ ƕǆéơƕǃå èåïïÜ éơƕǃå úåíǋáÜ åïǒƺƙǆ è
éơƕǃåÜ éơƕǃå èƓǒưïƼÜ ƗǒǈƓǆðǃå éơƕǃå èåííơǆ  .éơƕǄǃ Ǒǈǆðǃå õõƤǆǃåā ƗǒǈƓǂǆǃåā 

Ď-č Ɨǆíǀǆ  

   Ď-Ď ƗǄǂƬǆ éơƕǃå  

   Ď-ď  èåïïƕǆéơƕǃå  

   Ď-Đ áéơƕǃå úíǋ 

   Ď-đ Ɨǒƞǌǈǆ þǒǆƮƙā éơƕǃå  

   Ď-Ē  ƗǒǈƓǆðǃå éơƕǃå èåííơǆƗǒǈƓǂǆǃåā  

   Ď-ē éơƕǄǃ Ǒǈǆðǃå õõƤǆǃå 
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èáíƕ  ĄåïƤâǆ ƗǒǂǒïǆǕå ßåāíǃåā ƗǒîƹǕå çïåíã"Food and Drug Adminstration  (FDA)"  ÿƵ éíơƙƙ
ûƼā ƗǒāíǕå ƗƵƓǈƮ Ɨǒƞǌǈǆ çíāƞǃå  ýǚƤ ÿǆþǒǆƮƙǃå QbD.  

 ÿǆ þƹïǃå ǏǄƵ ƗƵƓǈƮǃå èƓơǒïƮƙ ïǒƬƙ Ǒƙǃåÿǆ ïǒƛǂǃå üƓǈǋ ýåðǒ Ǚ Ǌǈá Ǐǃã ôāǆƺǃå  ā ǑƼ üƓƕƙïǙå
 ƗƵƓǈƮǃå ƗǒƑåāíǃåƓǆǒƼ  ûǄƶƙǒþāǌƽǆƕ  çíāƞǃåýǚƤ ÿǆ Ǌƕ õƕƙïǒ Ɠǆā þǒǆƮƙǃå  ÿǆèƓơǄõƮǆ . 

 ÿǂƙ þǃ ÜƓĄǒíǒǄǀƙ Ɨƪåïíå çíāƞā Ɨƞïơǃå Ɲƙǈǆǃå èƓǆƪ ÿǒƕ ƗƿǚƶǃǑƑƓǌǈǃå Ɲƙǈǆǃå  ÿƎƼ åîǃ .åĄíǒƞ Ɨǆāǌƽǆ
 ǏǄƵ ðǂïǒ þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå þāǌƽǆ çííơǆ èƓǒƞǒƙåïƙƪå ƴưā ā þǒǆƮƙǄǃ ýǚƤ ÿǆ õƕưǃå

ûǒǆƶǃå þǌƽǃå  ā ƝƙǈǆǄǃƗǒǄǆƶǃåÜ ǚƤ ÿǆçíāƞǃå úåíǋá íǒíơƙǃ úǄǆ ƴưā ýÜ  ā íǒíơƙǃåèåïƙǆåïƓƕ  Ɨƞïơǃå
 ïõƓƤǆǃå ƗƪåïíāèƓƼåïơǈǙå ýǒǄǀƙǃÜ Ɠǌõƕưā  ǑƕǄǒ ăîǃå ýƛǆǕå þǒǆƮƙǃå Ǐǃã ýāƮāǄǃ ƗǄơïǆ ýǂƕ

ǀơǒā ĄƓǀƕƪǆ çííơǆǃå çíāƞǃå úåíǋá ûÜ  āûǒǀơƙ ǑƼ æƮƙ Ǒƙǃå  Ɨǆǚƪǃåā çíāƞǃå ā èåïươƙƪǆǄǃ ƗǒǃƓƶƽǃå
 .ƗǒƑåāíǃå 

ðǒǂïƙǃå áíƕ åîǃ  āå ýƕƿ ÿǆ úåïƙƵǙFDA  ÿá ǏǄƵ çíāƞǃå ýǚƤ ÿǆ ÿǕ ýƛǆǕå ýơǃå Ǒǋ þǒǆƮƙǃå
íǒåðƙǆǃå ïƓƕƙƤǙå ƗǒíǒǄǀƙǃå Ɨǒƞǌǈǆǃå ǑƼ .Ɲƙǈǆǃå çíāƞ çïāïưǃƓƕ ÿƪơǒ Ǚ  

 

å Ɨǀƛ úƶư ÿãÿāƕðǃ  ǑƼ ïươƙƪǆǃåǑǄơǆǃå ǑƑåāíǃå )ǑƕǈƞǕå ßåāíǃå çíǀƵ þíƓǀǃå ñƼƓǈǆǃå  ßåïā ÿǆ
ïƓơƕǃå(Ü  ýƕƿ ÿǆ Ɨǀƕõǆǃå ïǒǒƓƶǆǃå ǑƼ çïǒƕǂǃå ƗǈāïǆǃåāƗǒƑåāíǃå ýǆƓƶǆǃå ǑƑƓǌǈǃå Ɲƙǈǆǃå ǏǄƵÜ  íƞāá

Ɠǆ ÿǒƕ çāƞƼ Ɠǆā æāǄõǆ āǋ ëƓƙǆ āǋÜ  ÿá Ǐǃã íāƶǒ æƕƪǃåā ƗǒƞǌǈǆǃåǒíǒǄǀƙǃåƗ  ïǒāõƙǃïươƙƪǆǃå 
ǒïāƪ ǑƼ ǑƑåāíǃåƗ ƙǆƙƶí ýǂƬƕ ïǒƕǂ ǒǆƮƙ ÿǆ ûǀơƙǃå ǏǄƵ þǑƑåāíǃå ïươƙƪǆǃå  ýǚƤ ÿǆ

ÿǒơ ǑƼ .ƴǒǈƮƙǃå ƗǒǄǆƵ ǑǄƙ Ǒƙǃå èåïƓƕƙƤǙå Ɨǒƞǌǈǆ ÿá  þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå þíǀƙ ĄåïǂƼå ĄƓǒƿƓƕƙƪ
" þƙǒ çíāƞǃå ÿá ǏǈƶǆƕƓǈƕā Ɠǌǃ õǒõƤƙǃå âǑƼ Ɠǋ þǒǆƮƙǃå ƗǄơïǆ" íǆ úǒïƶƙā íǒíơƙ ýǚƤ ÿǆ èǚƤ

ÿāƕðǃå ÿǆ çíïåāǃå þǒǆƮƙǃå  ƝƑƓƙǈāƗǒïǒïƪǃå èƓƪåïíǃå Ɨǒïǒïƪǃå ïǒƹāÜ îǋ ǑƼ Ǐǆƪǒ ăîǃåǉ Ɨǒƞǌǈǆǃå 
çíāƞǃå úåíǋá úǒïƶƙ úǄǆ.  Ɨƞïơǃå çíāƞǃå óåāƤ íǒíơƙ ÿǆ áíƕƙ ýơåïǆ ƗƵāǆƞǆ ïƕƵ ïǆǒ þƛ ÿǆā

ƪåïíā ƓǌǒǄƵ ðǒǂïƙǃå æƞǒ ǑƙǃåƓǌǀǒǀơƙ þíƶƕ Ɨõƕƙïǆǃå ïõƓƤǆǃå Ɨ íǒíơƙƕ Ąåïāïǆ ÜèåïƙǆåïƓƕ  ƗǒǄǆƶǃå
ƓǋïõƓƤǆ Ɨƪåïíā Ɨƞïơǃå ƗǒƶǒǈƮƙǃåÜ  ăîǃå þǒǆƮƙǃå ßƓưƼ Ǐǃã ĄǙāƮāÿǒƕ Ɨƿǚƶǃå ýƛǆǒ  èåïǒƺƙǆǃå
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 ÿǂǆǒ Ǒƙǃåǃ Ɠǌƕ þǂơƙǃåǑƕǄǒ ăîǃå ýƛǆǕå ýơǃå Ǐǃã ýāƮāǄ íǋá ûǀơǒāúå  ĄƓǀƕƪǆ ƗƼïƶǆǃå çíāƞǃåÜ 
 üǃîā ā æïƓƞƙǃå þǒǆƮƙ Ɲǆåïƕ þåíƤƙƪƓƕƗǒƑƓƮơǗå èåāíǕå .ǃîǌƕ úƓõǆǃå Ǒǌƙǈǒǉ Ɨǒƞǌǈǆǃå ǒāõƙƕ ï
åƞǒƙåïƙƪǒ Ɨ þǂơƙǄǃÿǒƪơƙǃå ƴǆ   ïǆƙƪǆǃå ïǒāõƙǃåā ýåāõçïāí å çƓǒơïươƙƪǆǃ  .ƴǒǈƮƙǃå ßíƕ îǈǆ  

:éơƕǃå ƗǄǂƬǆ ýǂƬƙ Ǒƙǃå ƗǒǃƓƙǃå ƗǄƑƪǕå ÿƵ éơƕǃå åîǋ ǑƼ ƗƕƓƞǗå þƙ åîǃ 
¶  ÞþǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå Ɨǒƞǌǈǆ ǑǋƓǆ 
¶  úǒǂ ýƬƽǃå ƗƽǄǂƙ ôǒƽƤƙ ǑƼ þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå Ɨǒƞǌǈǆ þǋƓƪƙ ïƓƕƙƤǙå ýǒǄǀƙā

ïïǂƙǆǃå Þÿāƕðǃå Ɠưï çíƓǒðā  
¶  ǑǋƓǆ Ɨǒǃàûǒƕõƙǃå èåāõƤā  Ɨǒƞǌǈǆǃå ǉîǌǃ "ǑǄơǆ ǑƑåāí ïươƙƪǆ ǏǄƵ èƓõāƺưǆ

 ÿǒƙƓƙƪƓƼïāƙá20ƸǄǆ"Þ 

 
 óǒƤǄƙ ÿǂǆǒ éơƕǃå èåïïƕǆƗǒǃƓƙǃå õƓǀǈǃƓƕ:  

¶  .ƴǒǈƮƙǃå ýƬƼ ƗƽǄǂƙ ƣƼ ǑƼ ÷āƿāǃå þíƵā Ɠǌƙíāƞā èƓƞƙǈǆǃå Ɨǆǚƪā ƗǒǃƓƶƼ ðǒðƶƙā ÿƓǆư 
¶  .ƴǒǈƮƙǃå èƓǒǄǆƵā Ɲƙǈǆǃå þǒǆƮƙǃ úíǌƙƪǆǃå Ɲƙǈǆǃå çíāƞǃ úǒïƶƙ úǄǆ íāƞā þíƵ 
¶  çíāƞǃå ÿƓǆư ƗǒǄǆƵ ǑƑåāíǃå ïươƙƪǆǄǃ ûǒïõ ÿƵ õǀƼ þƙƙǙåïƓƕƙƤ ǏǄƵā ƴǒǈƮƙǃå ýǚƤ 

ïươƙƪǆǃå .ǑƑƓǌǈǃå 
¶   óƑƓƮƤ íāƞāǃå çíāƞǃå Ɨƞïơ āèåïƙǆåïƓƕ  çíāƞ ǏǄƵ ïǒƕǂ ïǒƛƋƙ Ɠǌǃ Ɨƞïơǃå ƗǒǄǆƶǃå

ïươƙƪǆǃå ǑƑƓǌǈǃåÜ  ƗǒǄǆƶǃ Ơưåāǃå þǌƽǃå þíƵ æƕƪƕ íāíơǆ ýǂƬƕ Ɠǌƶǆ ýǆƓƶƙǃå þƙǒā
 .ƴǒǈƮƙǃåā þǒǆƮƙǃå 

¶  .ƗǒƶǒǈƮƙǃå ƗǒǄǆƶǃåā ƗƺǒƮǃå þǒǆƮƙ íǈƵ ïõƓƤǆǃå çïåíǗ Ɲǌǈā Ɨǒǃà íāƞā þíƵ 

ǒþǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå Ɨǒƞǌǈǆ ǏǄƵ ƗǄƮƽǆ çïǂƼ þǒíǀƙ Ǐǃã éơƕǃå åîǋ úíǌ  ƗƽǄǂƙ ôǒƽƤƙ ǑƼ
ïïǂƙǆǃå ïƓƕƙƤǙå ýǒǄǀƙā ýƬƽǃå  ā .ÿāƕðǃå Ɠưï çíƓǒðāûǒƕõƙ ôƶƕ ǃå ýơåïǆǃå ÿǆ ƗơƓƙǆƗǒƞǌǈǆ çíāƞǃå 

 ýǚƤ ÿǆþǒǆƮƙǃå  ǏǄƵ þǄǒƽǃƓƕ ƗƪƕǄǆ èƓõāƺưǆ ÿǒƙƓƙƪƓƼïāƙǕ20ǃ ƸǄǆƗǂïƬ ñƓǆǒíǃå  èƓƵƓǈƮǄǃ
ƗǒƑåāíǃå :ǑǄǒ Ɠǆ ýǚƤ ÿǆ 
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¶ úǒïƶƙ úǄǆ ƴưā .ïươƙƪǆǄǃ 
¶ úǒïƶƙ úǄǆ ƴưā  ÿǒƙƓƙƪƓƼïāƙǕå èƓõāƺưǆǃ çíāƞǃå þǒǆƮƙǃåā ïươƙƪǆǃå ǏǄƵ çíƵƓƪǆǃ

ǃåþǌƽ Ǆǃ ûǒǆƶǃåƝƙǈǆ. 
¶ .ÿǒƙƓƙƪƓƼïāƙǕå èƓõāƺưǆǃ Ɨƞïơǃå çíāƞǃå èƓǆƪ íǒíơƙ 
¶ .ïươƙƪǆǃå æǒǂïƙ ǑƼ ƗǄƤåíǃå íåāǆǄǃ Ɨƞïơǃå çíāƞǃå èƓǆƪ íǒíơƙ 
¶  íǒíơƙèåïƙǆåïƓƕ  .ƴǒǈƮƙǃå ƗǒǄǆƶǃ Ɨƞïơǃå ƗǒǄǆƶǃå 
¶  þǒǒǀƙ ā ïươƙƪǆǃå ƗƺǒƮ ǑƼ ƗǄƤåíǃå íåāǆǃå èƓǆƪǃ ïõƓƤǆèåïƙǆåïƓƕ  ƗǒǄǆƶǃåíǒíơƙā 

.Ɠǌƙƞåïơ 
¶  ýǒǄơƙ ßåïƞãPFMEAÜ  Ɨƞåïơ ïǒíǀƙǃèåïƙǆåïƓƕ  ǑƼ ƓǌǃƓƤíã Ɨǒǆǋá þǒǒǀƙā ƗǒƶǒǈƮƙǃå ƗǒǄǆƶǃå

.æïƓƞƙǃå þǒǆƮƙ 
¶  ƗǀƕƓõǆ Ăíǆ íǒíơƙǃ Ɨǒïāƪǃå ƗơƮǃå çïåðā ǑƼ ƗǒƑåāíǃå èåïươƙƪǆǃå óǒƤïƙ Ɨǒƽǒǂ ôïƵ

.þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå Ɨǒƞǌǈǆ ƴǆ ƓǌƙƓƕǄõƙǆ 

  
Ɨƶǒƕõ æƪơ ÿåāǈƵā éơƕǃå  ǏǄƵ ïǒāõƙǃå èƓǒǈƓǂǆåā ûǒƕõƙǃå Ɨǒǃà þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå Ɨǒƞǌǈǆ"

"ƗǒƑåāíǃå èåïươƙƪǆǃå ƙƪǙå èƓƪåïíǄǃ Ǌƞāǆǃå þǒǆƮƙǃå íƓǆƙƵå þƙƗǒƼƓƬǂ  Ơƪǆ  Ǐǃã ßāƞǄǃå þƙā
Ɨǒǌǒƞāƙǃå ûƑƓƛāǃåā èƓǒƕíǕå )ICH   ā(FDA  ûǒƕõƙǃå ƗǒǈƓǂǆåā éơƕǃå ÷āưāǆ ƗǒƞǌǈǆǃƓƕ ƗǀǄƶƙǆǃå

 ÿǒƙƓƙƪƓƼïāƙá èƓõāƺưǆ" ǑǄơǆ ǑƑåāí ïươƙƪǆ ǏǄƵ Ɠǌǃ ǑǄǆƶǃå20 ǏǄƵ íƓǆƙƵǙå þƙ Ɠǆǂ Ü "ƸǄǆ
 .ǑƑåāíǃå ƴǒǈƮƙǃƓƕ ƗǀǄƶƙǆǃå ƴƞåïǆǃåā ǑǂǒïǆǕå ƗǒāíǕå ïāƙƪí ƗǄǆƙơǆǃå ïõƓƤǆǃå ÿƵ ǑƮǀƙǃå þƙ éǒơ

ƗǒƶǒǈƮƙǃå ƗǒǄǆƶǃåā þǒǆƮƙǃå Ǌƞåāƙ ÿá ÿǂǆǒ Ǒƙǃå  ûǒƕõƙ ýǚƤ ÿǆþǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå Ɨǒƞǌǈǆ 
å ǏǄƵǃ ïƶƙ úǄǆ íǒíơƙ ÜǏǃã ƗƼƓưã .ñāïíǆǃå ïươƙƪǆƙā ñāïíǆǃå ïươƙƪǆǄǃ çíāƞǃå úǒ íǒíơ

 Ɨƞïơǃå çíāƞǃå èƓǆƪïươƙƪǆǃå åîǌǃ . 
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¶  ƗǒǄǆƵ ƗǃƓơ) Ɨǒǆāǂơ Ɨƪƪâǆ ÿǆư Ɠǌǀǒƕõƙ þƙǒƪ ýǆƶǆñƓǆǒí ƗǒƑåāíǃå èƓƵƓǈƮǄǃ .( 
¶  ā çïǒƮƿ ÷āïƬǆǃå çïƙƼ Ɨǒƞǌǈǆǃå ûǒƕõƙǃ ƗǒƼƓǂ ïǒƹƗǄǆƓǂ å üǃîǃ ǏǄƵ Ɨǒƞǌǈǆǃå ûǒƕõƙ ïƮƙƿ

ýơåïǆǃå ôƶƕ. 
¶  ƗǒƕïƵ ƴƞåïǆ íƞāǒ Ǚā ĄƓǒǆǃƓƵ íǒíƞ ÷āưāǆ.ƗƛơƓƕǃå þǄƵ íơ ǏǄƵ íƶƕ Ǌǃ 

ýāíƞǃå ûƼā éơƕǃå ǑƼ ýǆƶǄǃ Ǒǈǆðǃå õõƤǆǃå óǒƤǄƙ ÿǂǆǒ )Ď-č(.  
 

      ) üĀìƜǁäč-Č (èƟƓǁä üƟäîǄǁ ǏǆǄïǁä ôôƢǄǁä 

ƕǂƟîǄǁä ïƜǆǄǁä üǄƴǁä 
  ƲǐƓƑƨǓƑƓ ïƑƜǆǕä æìǄ 

Č č Ď ď Đ đ Ē ē Ĕ Čċ ČČ Čč 

 îǐƮƟƗǁä
öǘƽǕäĀ 

- ïươƙƪǆǃå íǒíơƙ ǑǄǆƶǄǃ        
- íǒíơƙ                           þƓƶǃå ïƓõǗå
- íåíƵã              ýāǕå ïǒïǀƙǃå 

Â Â Â Â         

 ôǐôƢƗǁä -                      ăïöǈǃå ßðƞǃå íåíƵã
- íåíƵã å ïǒïǀƙǃåǑǈƓƛǃ                                 Â Â Â      
íǐƻǆƗǁä 

 

-  Ɨƶƞåïǆ èƓƪåïíǃå ƗǀƕƓƪǃå
ƓǌǄǒǄơƙā                     

- íåíƵã ßðƞǃå ǑǄǆƶǃå 
       Â Â Â   

  úǘƷǕä éơƕǄǃ ƗǒƑƓǌǈǃå ƗƤƪǈǃå ƗƕƓƙǂ                               Â Â 
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å åîǋ ôïƶƙƪǒýƮƽǃ  ëïƬþǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå Ɨǒƞǌǈǆ ÿƵ ýƮƽǆ QbDÜ Ǒƙǃåā ĄƓǒǆǃƓƵ Ɨƛǒíơǃå 
ƶƕ Ɠǌǀǒƕõƙ þƙǒ þǃƗǒïāƪ ǑƼ íÜ úåíǋǕå éǒơ ÿǆÜ ûǒƕõƙǃå èåāõƤ ÜƗƪǒƑïǃå ïƮƓǈƶǃåÜ  èåāíá

ûǒƕõƙǃåÜ ƗǒíǒǄǀƙǃå Ɨǒƞǌǈǆǃå ƴǆ ƗǈïƓǀǆā èƓǒíơƙǃåā ƗǒǆǋǕå QbT. ƼƓưãǏǃã ƗÜ óƤǄǆ Ǖ ƗƬƿƓǈǆā þǋ
èƓƪåïíǃå (ÿǒƙƓƙƪƓƼïāƙá èƓõāƺưǆ) éơƕǃå ÷āưāǆƕ ƗǀǄƶƙǆǃå ƗǀƕƓƪǃå.         

ď-č ăïöǈǃå ïƓõǗå

ď-č-č  Ɨǆíǀǆ

      ď-č-Ď ƗǒƑåāíǃå èåïươƙƪǆǄǃ þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå úåíǋá 

      ď-č-ď  ƗǒƑåāíǃå èåïươƙƪǆǄǃ þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå ûǒƕõƙ èåāõƤ 

      ď-č-Đ ǚƤ ÿǆ çíāƞǄǃ ƗǒƪǒƑïǃå ïƮƓǈƶǃå ƗǒƑåāíǃå èåïươƙƪǆǄǃ þǒǆƮƙǃå ý 

ď-č-Đ-č  úíǌƙƪǆǃå Ɲƙǈǆǃå úǒïƶƙ úǄǆ íǒíơƙTPP 

         ď-č-Đ-Ď  úíǌƙƪǆǃå Ɲƙǈǆǃå çíāƞ úǒïƶƙ úǄǆ íǒíơƙQTPP 

         ď-č-Đ-ď  Ɨƞïơǃå çíāƞǃå èƓǆƪ íǒíơƙCQAs 

         ď-č-Đ-Đ  ïõƓƤǆǃå þǒǒǀƙƗƞïơǃå íåāǆǃå èƓǆƪǃCMAs  āCPPs  ǏǄƵ çïƛâǆǃåCQAs 

          á-  ïõƓƤǆǃå þǒǒǀƙRisk Assessment 

 æ-  ǏǄƵ çïƛâǆǃå Ɨƞïơǃå íåāǆǃå èƓǆƪ íǒíơƙCQAs ïõƓƤǆǃå Ɨƪåïíā 

   è-  íǒíơƙèåïƙǆåïƓƕ   Ɨƞïơǃå ƗǒǄǆƶǃåCPPs ïõƓƤǆǃå Ɨƪåïíā 
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ď-č-Đ-đ    þǒǆƮƙǃå ßƓưƼDesign Space 

          ď-č-Đ-Ē  þǂơƙǃå ƗǒƞǒƙåïƙƪåControl Strategy 

          ď-č-Đ-ē  Ɲƙǈǆǃå çƓǒơ çïāí çïåíãïǆƙƪǆǃå ÿǒƪơƙǃåā 

ď-č-đ  èåāíáÿǆ çíāƞǃå ƗǒƑåāíǃå èåïươƙƪǆǄǃ þǒǆƮƙǃå ýǚƤ 

          ď-č-đ-č   ƗǀƕƓƪǃå ƗƼïƶǆǃåPrior knowledge 

          ď-č-đ-Ď  ïõƓƤǆǃå þǒǒǀƙRisk Assessment  

          ď-č-đ-ď æïƓƞƙǃå þǒǆƮƙ DOE èƓǈƓǒƕǃå ýǒǄơƙā 

          ď-č-đ-Đ  ƗǒǄǆƶǄǃ ƗǒǄǒǄơƙǃå ƗǒǈǀƙǃåProcess Analytical Technology (PAT)  

ď-č-Ē ƗǒƑåāíǃå èåïươƙƪǆǄǃ þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå íƑåāƼā Ɨǒǆǋá 

      ď-č-ē  èåïươƙƪǆǄǃ þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå ûǒƕõƙ èƓǒíơƙƗǒƑåāíǃå 

      ď-č-Ĕ  þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǃå ÿǒƕ ƗǈïƓǀǆQbD  āïƓƕƙƤǙå ýǚƤ ÿǆ çíāƞǃå QbT 

ď-Ď  ƗǀƕƓƪǃå èƓƪåïíǃå 

      ď-Ď-č Ɨǆíǀǆ 

      ď-Ď-Ď ƗǀƕƓƪǃå èƓƪåïíǃå ôïƵ 

      ď-Ď-ď ƗǀƕƓƪǃå èƓƪåïíǃå ƗƬƿƓǈǆ 
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çíāƞǃå þāǌƽǆ áíƕ å ýǚƤ ÿǆ þǒǆƮƙǃ)QbD(  ýƕƿ ÿǆ ǑƪƓƪá ýǂƬƕDr Joseph M. Juran       ̪

)Juran, 1992  (ăîǃå  ÿǂǆǒ Ǌǈá íǂá ÿǂǆǒ çíāƞǃå ǑƼ èǚǂƬǆǃåā èƓǆðǕå þöƶǆ ÿáā ÜçíāƞǄǃ õǒõƤƙǃå
çíāƞǄǃ õǒõƤƙǃå ÿǒƪơƙ ýǚƤ ÿǆ ƓǌƕǈƞƙÜ  íǀƼ .ýāǕå þƓǀǆǃå ǑƼ Ɲƙǈǆǃå Ɠǌƕ þǆƮ Ǒƙǃå Ɨǀǒïõǃåā úïƵ

çíāƞǃå " Ɠǌǈá ǏǄƵ ĈûǄƤƙ Ǒƙǃå èƓǆƪǃå íāƞā  Ɠưïÿāƕðǃå ƴǆ  ûǒǀơƙ"èƓǆƪǃå üǄƙ ƗǒƿāƛāÜ  õƕƙïǒ åîǋā
þāǌƽǆƕ ûǒƛā ýǂƬƕ  ùǃQbD  ĄƓǒǃƓơ ûƕõǆǃå . 

 úĊïƵ þƛWoodcock ) ðǂïǆ ïǒíǆ éāơƕǃå āƗǒāíǕå þǒǒǀƙ ƗǒǂǒïǆǕå çíơƙǆǃå èƓǒǙāǃå ǑƼ (" ƓĄǒƑåāí ƓĄƞƙǈǆ
 āǄƙǃå ÿǆ ĆýƓƤ Ɲƙǈǆ Ǌǈá ǏǄƵ çíāƞǃå ǑǃƓƵ é Ɨǒƞǚƶǃå çíƑƓƽǃå ûǒǀơƙǃ ûāƛāǆ ýǂƬƕ ôǒïǆǄǃ þíǀǒā

"çāƞïǆǃåÜWoodcock, 2004)(.  

 ƓǋíƶƕāÜ  ā ƗǒîƹǕå çïåíã èǀǄõá ßåāíǃå ƗǒǂǒïǆǕåFood and Drug Administration (FDA) ƓǌƙïíƓƕǆ 
çíāƞ"  ïõƓƤǆǃå ǏǄƵ þƑƓƿ Ɲǌǈ" ÿǒïƬƶǃåā ăíƓơǃå ÿïǀǄǃ ƗǒāíǕårisk-based approach"Ü Woodcock, 

2004)(.  èǈƕƙāƗǒƞǌǈǆ QbD èíǂáā ÿá ǃåƗǒƞǌǈǆ ǒíǒǄǀƙǃåƗ/ïƓƕƙƤǙå ýǚƤ ÿǆ çíāƞǃå )QbT(  

Quality by Test  íǈƙƪǆǃåç  ǏǄƵíǒåðƙǆǃå ïƓƕƙƤǙåÜ Ɲƙǈǆǃå çíāƞ ÿǒƪơƙ Ǐǃã çïāïưǃƓƕ ăíâǒ Ǚ  ƓǆǈȒåā
ÿá æƞǒ çíāƞǃå ßƓǈƕ þƙǒ  þǒíǀƙƕ ƗǒāíǕå èƓǂïƬǃ Ơǆƪ Ǒƕǒïƞƙ ƝǆƓǈïƕ ßƓƬǈã þƙā .Ɲƙǈǆǃå ÿǆư

 äíƓƕǆ þåíƤƙƪƓƕ çíǒíƞ ƗǒǈǙíǒƮ èåïươƙƪǆQbD . 

 èǄǆƵFDAÜ  ýǚƤ ÿǆ ĂïƤǕå èƓǆöǈǆǃå ƴǆ ÿāƓƶƙǃƓƕ ÜçïǒƤǕå èåāǈƪǃå ǑƼñǄƞǆǃå  Ǒǃāíǃå ûƼåāƙǄǃ
)ICH( International Council for Harmonization  èåïươƙƪǆǄǃ Ɨǒǈǀƙǃå èƓƕǄõƙǆǃå ûǒƪǈƙǃ "ƗǒƑåāíǃå 

"ăïƬƕǃå þåíƤƙƪǚǃ  úåíǋá ðǒðƶƙ ǏǄƵQbDǃã åîǋ Ăíáā . çíāƞǃå" ùǃ Ǒǆƪïǃå îǒƽǈƙǃå Ǐ ýǚƤ ÿǆ
 "þǒǆƮƙǃå Ɠǌƽǒïƶƙ íƓǆƙƵåā Ǒǌǒƞāƙǃå áíƕǆǄǃ ƓĄǀƼāICH Q8 (R2) ̪ƓǌǈƋƕ  "Ɨǒƞǌǈǆ ǆöǈǆƗ  ïǒāõƙǄǃƙ áíƕ

 ƓĄǀƕƪǆ çííơǆ úåíǋƋƕ āƙǆǃå þǌƼ ǏǄƵ ðǂïƗǒǄǆƶǃå ǑƼ þǂơƙǃåā ƗǒǄǆƶǃåā Ɲƙǈ ƗǆǒǄƪǃå þāǄƶǃå Ǐǃã åĄíƓǈƙƪå Ü
çíāƞǃå ïõƓƤǆ çïåíȒåā"Ü (FDA, 2009) . 

 þƙ ûƑƓƛāǃå ÿǆ íǒíƶǃå ïƬǈƗǒǌǒƞāƙǃå  ûơǄǆǃå)č(Ü üǃî ƴǆā îǒƽǈƙǃå ýǒƮƓƽƙ ÿǆ íǒíƶǃå Ǒõƺƙ Ǚ ƓǌǈƎƼ Ü
 āüïƙ èƓǂïƬǃ Ɠǋïǒƪƽƙ Ǐǃã åîǋ Ăíá Ɠǆǆ ƗǒāíǕå  ùǃ ûǒƕõƙǃå Ɨǒǃà ǑƼ ÷āǈƙǃåQbDÜ  ǏǄƵ ƗöƼƓơǆǃå ƴǆ
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 .ƗǒǃƓƶƽǃåā Ɨǆǚƪǃåā çíāƞǃå ûǒǀơƙ ǑƼ Ɨǒƞǌǈǆǃå ǉîǌǃ ƗƪǒƑïǃå úåíǋǕå Ɨǒǌǒƞāƙǃå ûƑƓƛāǃå ÿǆưƙƙā
 ùƕ ƗǀǄƶƙǆǃåQbD : 

¶ ICH Q8 (R2) :  èåïươƙƪǆǃå ïǒāõƙƗǒƑåāíǃå Pharmaceutical Development. 
¶  ICH Q9: çíāƞǃå ïõƓƤǆ çïåíã ̲)QRM( Quality Risk Management.  
¶  ICH Q10:  èåïươƙƪǆǃå çíāƞ ƗǆöǈáƗǒƑåāíǃå )PQS( Pharmaceutical Quality Systems. 

ýǆƬƙ úåíǋá QbD  ƗǒƑåāíǃå èåïươƙƪǆǃå ïǒāõƙǃPharmaceutical Product )Schlindwein and 

Gibson,  2018(̪ )Lawrence, Amidon et al. 2014 (ǑǄǒ Ɠǆ: 

¶ .(ƝǃƓƶǆǃå ôïǆǃå) ăïǒïƪǃå úíǌǃå æƪơ ǑƑåāíǃå ïươƙƪǆǃå çíāƞ èƓƽƮåāǆ ûǒǀơƙ 
¶ ÿǒƪơƙ þǌƼ Ɲƙǈǆǃå ÜèƓǒǄǆƶǃåā Ɠǆǆ ăíâǒ Ǐǃã ýǒǄǀƙ ïõƓƤǆǃå ǏǄƵ çíāƞ Ɲƙǈǆǃå ôǒïǆǃåā  ƴǆ

þǌƼ ýưƼá èǙƓƞǆǃ ïõƤǃå æƓƕƪǕåā Ɨǒïîƞǃå .Ǌǃ 
¶  ǑƼ ÿǒƓƕƙǃåā æāǒƶǃå ýǒǄǀƙā ƗǒǄǆƶǃå çïíǀǆ çíƓǒðçíāƞ ǃ ïươƙƪǆǃåƴǒǈƮƙ ïƛǂá Ɨǒƿāƛā  ôƼïā

èƓƶƼí ýƿá. 
¶  ïǒāõƙ èƓƞƙǈǆǃå  ā çíƓǒðçßƓƽǂ ƗǒǄǆƵ ƴǒǈƮƙǃå . 
¶ ðǒðƶƙ ýǒǄơƙ æƕƪǃå ăïîƞǃå . 

ÿǂǆǒ ûǒǀơƙ ǉîǋ úåíǋǕå ƓĄƕǃƓƹ ÿƵ ûǒïõ õƕï çíāƞ ǑƑåāíǃå ïươƙƪǆǃå ßåíǕƓƕ ăïǒïƪǃå æāǄõǆǃåÜ 
þƛ þǒǆƮƙ ƗǒǄǆƵ ƗƹƓǒƮ ƴǒǈƮƙā  Ɨǈǒƙǆrobust   çíāƞǃƓƕ ǑƑåāíǃå ïươƙƪǆǃå þǒíǀƙ Ɨǒïåïǆƙƪå ÿƓǆưǃ

 .ƗƕāǄõǆǃå 
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  èƶưāICH Q8  åǃ Ǒƕǒïƞƙǃå ýǂƬǃ ùQbD õǆǃåƗǀƕ ǏǄƵ ïǒāõƙ èƓƞƙǈǆǃå ƗǒǈǙíǒƮǃå  ƠƕƮá ăîǃåā
 ǑƼǑǃƓơǃå èƿāǃå  ÿǆ ÿāǂƙǒ ĄƗǒƞǌǈǆā ĄƓǆǒöǈƙ ïƛǂá èåāõƤ  ĄƗǒǈǌǆāÜ )Schlindwein and Gibson,  

2018( сЮϝϧЮϜ ЭЫЇЮϜ пЯК:   
¶ úíǌƙƪǆǃå Ɲƙǈǆǃå çíāƞ úǒïƶƙ úǄǆ íǒíơƙ )QTPP( Quality Target Product Profile  ÿǆ

 çíāƞǃƓƕ ǊƙǄƮ éǒơQuality  ā ƗǆǚƪǃåSafety  ƗǒǃƓƶƽǃåāEfficacyïƓƕƙƵǙå ÿǒƶƕ îƤǕå ƴǆ ÜÜ 
 ûǒïõãßƓõƵ ßåāíǃå Route of Administration ǑǈǙíǒƮǃå ýǂƬǃå ÜDosage FormÜ  ïƼåāƙǃå
ăāǒơǃå Bioavailability   āèƓƕƛǃå Stability. 

¶  íǒíơƙƞǌǈǆƗǒ ƴưāǃ ǃåƮǒ ƗƺFormulation  ā ƴǒǈƮƙ ïươƙƪǆǃåǑƑåāíǃå. 
¶ Ɨƞïơǃå çíāƞǃå èƓǆƪ íǒíơƙ )CQA (Critical Quality Attributes ƕƗƪåïí  āóƑƓƮƤ  õƕư 

ïươƙƪǆǃå Product Characteristics Ǒƙǃå ÿāǂǒ ÿá ýǆƙơǒ ïǒƛƋƙ Ɠǌǃ  çíāƞ ǏǄƵ ïươƙƪǆǃå
ǑƑƓǌǈǃå . 

¶  íǒíơƙèåïƙǆåïƓƕ Parameters .ƗǄǆƙơǆǃå Ɨƞïơǃå ƗǒǄǆƶǃå 
¶ å èƓǒƞǌǈǆ þåíƤƙƪå ā æǒïƞƙǃ ïõƓƤǆǃå þǒǒǀƙRisk AssessmentÜ  Ǒƙǃå Ɨǒƽǒöāǃå Ɨƿǚƶǃå íǒíơƙā

 õƕïƙCQAs  ƗǒǃāǕå íåāǆǄǃ āèåïƙǆåïƓƕ Ɨƞïơǃå ƗǒǄǆƶǃå )CPPs (Critical Process Parameters 

ǏǄƵ CQAs  ïươƙƪǆǄǃ .ǑƑåāíǃå 
¶ ÿǒƪơƙ  ƗǒƕǄƙǃ Ɨǒïåïǂƙ Ɨǀǒïõƕ ƴǒǈƮƙǃåā ƗƹƓǒƮǃå ƗǒǄǆƵQTPP  çāõƤǃå ǑƼ çííơǆǃåǏǃāǕå  ÿǆ

.ƗǆƑƓǀǃå ǉîǋ 
¶  ßƓƬǈãßƓưƼ þǒǆƮƙǃå Design Space þǂơƙǃå Ɨǒƞǒƙåïƙƪåā .Control Strategy 

 äíƓƕǆ îǒƽǈƙǃ Ɨƙƕƛǆ Ɨǒƞǌǈǆ üƓǈǋQbD  çïāí ǑǋPlan-Do-Check-Act (PDCA)þƵíƙ . PDCA 
.ƗǒǄǆƶǄǃ ïǆƙƪǆǃå ÿǒƪơƙǃå ƓĄưǒá 
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ƙ ÿāǂƙùǃå Ɨǒƞǌǈǆ QbD  æƪơICH Q8  ÿǆƗƶƕƪ  ÿǒǂǆƙǃå ýǆåāƵ Ɨƶǆƙƞǆ ýǂƬƙ ƗǒƪǒƑï ïƮƓǈƵ
ùǃ ƗǒƪƓƪǕå QbD ̪(FDA, 2009) .  èƙƓƕ Ǒƙǃåā ǑǃƓơǃå èƿāǃå ǑƼƙÿāǂƙ  Ɨǒƞǌǈǆ ïƛǂá ïƮƓǈƵ ÿǆ
 ā ƗǒǈǌǆāƗǄǆƓƬ  æïƓƞƙǄǃþǒǆƮƙǃ Ɨǒïǒïƪǃå  ā ƴǒǈƮƙèåïươƙƪǆ çíǒíƞ ƗǒƑåāí  èåïươƙƪǆ ÿǒƪơƙ āá
çíāƞāǆÜ Ɨǆǌƕǆǃå õƓǀǈǃå ôƶƕ Ơǒưāƙǃ ƗƼƓưǗƓƕÜ )Schlindwein and Gibson,  2018( .  Ơưāǒ
ýǂƬǃå)ď-č( ǃåïƮƓǈƶ ƗǒƪǒƑïǃå бугЋϧЮϜ Ьы϶ ев ϢϸнϯЯЮÜ ǑƼ ýƮƽǆ ýǂƬƕ ƓǌơïƬ þƙ Ǒƙǃåā  ïǀƽǃå èå

Ɨǀơǚǃå ƗǒƵïƽǃå. 

 
)ýǂƬǃåď-čǃå ïƮƓǈƶǃå () þǒǆƮƙǃå ýǚƤ ÿǆ çíāƞǄǃ ƗǒƪǒƑï.(ƗƛơƓƕǃå ýǆƵ  

  

  úïƶǒTPP  Ǌǈá ǏǄƵ èƓƞƓǒƙơå ƴǒǆƞ Ǐǃã åĄíƓǈƙƪå íāƮǀǆǃå ăïƓƞƙǃå Ɲƙǈǆǃå èƓǆƪǃ ýǆƙơǆ óƤǄǆ"
ÿāƕðǃå ǑƑƓǌǈǃå þíƤƙƪǆǃåā"Ü  þǒǆƮƙǃå èƓƕǄõƙǆ õƓǀƙǃǙ íǒƞ ñƓƪá āǋāïươƙƪǆǃ íǒíƞ ǑǈǙíǒƮ 
)Schlindwein and Gibson, 2018(.  ÿƵ ïǒƕƶƙǃå ĄƓƕǃƓƹ þƙǒTPP  ǑƼQbD ǈǆî  æïƓƞƙǃå Ɨǒåíƕ

 èƓǆƪā ƗǒïƓƞƙǃåā Ɨǒǆǒöǈƙǃåā Ɨǒǈǀƙǃåā ƗǒǈǙíǒƮǃå èåïươƙƪǆǃå ƓĄưǒá ýǆƬǒ ÿá æƞǒ ÿǂǃā Ɨǒïǒïƪǃå
.ƝƙǈǆǄǃ ƗƕāǄõǆǃå ûǒāƪƙǃå 

 ăāƙơǒ TPP  ǏǄƵôïǆǃå/Ɨǒïǒïƪǃå úåíǋǕå úíǌƙƪǆǃå - ÷āǈ Ǐưïǆǃå- ƗƵïƞǃå Ɠǋïåïǂƙā-  ûǒïõ
 ßƓõƵãßåāíǃå Route of administration- ǈǙíǒƮǃå ýǂƬǃå ǑDosage form- ƗǒǃƓƶƽǃå/ǃåƗǒǆƪ 
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efficacy/toxicity- ƗƑƕƶƙǃå ÷āǈ- ƴǒǈƮƙǃå ƗǒǄǆƵ-  ïǋƓöǆǃåƗǒǈƽǃåÿāǄǃå/- ƗǒǄƶƽǃå ƗƽǄǂƙǃå-  ïƶƪǃå
ăïƓƞƙǃåÜ ) çïǀƽǃåĐ-Đ-č.(  

 þǒǆƮƙ ÿƵ úƬǂǃå ÿǆưƙǒāïươƙƪǆǃå  úåíǋǕ ƓĄǀƼā Ɠǌǆǒǒǀƙ ÿǂǆǒ ǑƙǃåTTP  ƴǆ þǒǆƮƙǃå ïǒǒƓƶǆā
 çƓƵåïǆèƓǒǆåðǃǗå :èƓƞƓơǃåā 

¶ èƓǒǆåðǃǗå  ā Ɨǆǚƪǃå ÿǆ ôǒïǆǃå èƓƕǄõƙǆ ÿǆ "ôāƓƽƙǄǃ ýƕƓƿ ïǒƹ" āǋ Ɠǆ íǒíơƙ =ǃåǒǃƓƶƽƗ. 
¶ .êïơǃå ßåíǕå āá çíāƞǃå èƓǆƪ Ɨǒǆǋá ÿǆưƙƙ = èƓƞƓơǃå 

 ûǒƕõƙǃQbD íǒíƞ ǑǈǙíǒƮ Ɲƙǈǆ ǏǄƵ  ÷Ɠƕƙå ÿǂǆǒÿƓǆưǃ ƗǒǃƓƙǃå ƗǄƪǄƪƙǆǃå èåāõƤǃå  þǒǆƮƙ ƗǒǄǆƵ
:ƗǃƓƶƼ 

¶ ã / úíǌƙƪǆǃå Ɲƙǈǆǃå úǒïƶƙ úǄǆ ßƓƬǈQTPP  āCQAs 
¶  ïǒāõƙǃå ûǒïƼ ýƕƿ ÿǆ ûƓƽƙǙå / ƗƿíƓƮǆǃå. 
¶ ǒƮ ñǒƪƋƙ ā þǒǆƮƙǄǃ ƗƺǒǄǆƶǃå.Ɨ 
¶ ǒāõƙǃå ûǒïƼ ýƕƿ ÿǆ þǒǆƮƙǃå Ɨƶƞåïǆ.ï 
¶  .ƴǒǈƮƙǃåā ƗƺǒƮǄǃ Ɨǒƞǌǈǆ ïƓǒƙƤå 
¶  ƗƹƓǒƮ.ƗǒǄǆƶǃå þǒǆƮƙā 
¶ .ïǒāõƙǃå ûǒïƼ ýƕƿ ÿǆ þǒǆƮƙǃå Ɨƶƞåïǆ 
¶ .ƗǒǄǆƶǃåā ƗƺǒƮǃå ÿǒƪơƙā ïǒāõƙ 
¶ .þǒǆƮƙǃå Ɨƶƞåïǆ 

 åîǃāíƕǒ ÿǆ Ơưåāǃå Ǌǈá Ǒƺƕǈǒ ïươƙƪǆ ƴǒǈƮƙƕ Ɨƕƹïǃå íǈƵ íǒíƞ  āáýƕƿ ßåïƞã ăá ïǒāõƙ ïǒƕǂ 
çíāƞǃå ïöǈ Ɨǌƞā ÿǆ ǊǒǄƵ ûƓƽƙǙå ýƓǆƵǕåā  Ɨǆǚƪǃåā çíāƞǃå ûǒǀơƙā ýƓǆǃåā èƿāǃå ïåíǋã æǈƞƙǃ

.çāƞïǆǃå ƗǒǃƓƶƽǃåā 

 

 ýǂƬǒQTPP  çíāƞ óƑƓƮƤǃ ǑǄƕǀƙƪǆ óƤǄǆ"ïươƙƪǆǃå  ǑǃƓƛǆ ýǂƬƕ Ǌǀǒǀơƙ þƙǒƪ ăîǃå ǑƑåāíǃå
 ƗǒǃƓƶƼā Ɨǆǚƪ ïƓƕƙƵǙå ÿǒƶƕ îƤǕå ƴǆ ÜƗƕāǄõǆǃå çíāƞǃå ÿƓǆưǃïươƙƪǆǃå ǑƑåāíǃå"Ü ïƕƙƶǒā  çåíá
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Ɨǒƞǒƙåïƙƪå ƴưāǃ ïǒāõƙǃ ƗǒāíǕåÜ )Lawrence and Kopcha, 2017.(  ā Ĉǒ þíƤƙƪQTTP  åïƤâǆ ǏǄƵ
 ûƓõǈǒāõƙǄǃ õǒõƤƙǃå ǑƼ ƴƪåā ā ï ăïǒïƪǃå ïåïǀǃå ƴǈƮăïƓƞƙǃåā. 

 ā ÿǆưƙǒQTTP  ùǃ ƓĄǀƼā)ICH Q8 (R2Ü:(FDA, 2009)   

¶ þåíƤƙƪǙå ăïǒïƪǃå íāƮǀǆǃå ûǒïõ Ü ßƓõƵãßåāíǃåÜ ǑǈǙíǒƮǃå ýǂƬǃå  Ɨǆöǈáāßåāíǃå ýǒƮāƙ 
Drug delivery systems.  

¶  ƗƵïƞǃåDosage Ý 

¶   èƓǒāƓơǃå ûǚƹã þƓöǈContainer Closure Ý 

¶  Ǒƞǚƶǃå ïïơƙǃåTherapeutic release  ā üƑåïơǃå ǏǄƵ çïƛâǆǃå èƓǆƪǃåƗǒƑåāíǃå óƓƮƙǆå)Ü 
÷ðāƙÜ  (ëåïõå Pharmacokinetic  ǑǈǙíǒƮǃå ýǂƬǃå ïǒāõƙǃ ƗǆƑǚǆ ÿāǂƙǃïươƙƪǆǄǃ 

 ǑƑåāíǃå) ýƛǆƗǒǃǚơǈǙå DissolutionÝ ( 
¶   ƗƕƪƓǈǆǃå ǑƑåāíǃå Ɲƙǈǆǃå çíāƞ ïǒǒƓƶǆïươƙƪǆǄǃ ) íāƮǀǆǃå ûāƪǆǃå:ýƓƛǆ  ƗǆƓǀƶǃåsterility Ü

  çāƓǀǈǃåpurity èƓƕƛǃå Üstability   ǑƑåāíǃå ïïơƙǃåādrug release.( 

 : ÿá ăá 

QTPP  ƓǌǂǄƙǆǒ ÿá æƞǒ Ǒƙǃå çíāƞǃå óƑƓƮƤ ÿƵ çïƓƕƵ āǋïươƙƪǆǃå åāíǃåǑƑ  þǒíǀƙ ýƞá ÿǆ
 Ɨǒƞǚƶǃå íƑåāƽǃåçāƞïǆǃå  ǑƼßåāíǃå ƗƿƓƮǃ Lable ÿǆưƙǒ ÿá æƞǒā . ǏǄƵ èåî Ɲƙǈǆǃå ßåíá ïƮƓǈƵ
ôǒïǆǃƓƕ ƗǄƮǃå õǀƼ.  ÿāǂǒ ÿá æƞǒ åîǃQTPP  ûǒāƪƙǃåā Ɨǒƕõǃå) ýƓǆƵǕå ƴǆ ƓĄǂïƙƬǆ ƓĄǆåðƙǃå

(çíāƞǃå ÿƓǆưā ƴǒǈƮƙǃåāÜ îƓƤƙǙ  Ɠưï ðǒðƶƙ ƓǌǈƋƬ ÿǆ Ǒƙǃå èåïåïǀǃåÿāƕðǃå ïươƙƪǆǃƓƕ  .ǑƑåāíǃå
 Ɨƶƞåïǆ þƙƙāQTPP å ƗǒǄǆƵ ßƓǈƛá ïåïǆƙƪƓƕƙơ èƓǆāǄƶǆǃå ÿǆ íǒðǆ Ǐǃã ïāõƙǒ íƿā ïǒāõƙǃ ƠƕƮƙ Ǐ

çïƼāƙǆ Ɨǒǀǒǀơǃå èƓǈƓǒƕǃåÜ  íƵƓƪƙǃ ßƓǆǄƵǏǄƵ ƗƺǒƮǃå  èƓǒƞǒƙåïƙƪå ƴưāǏǄƵ ýāƮơǄǃ  ƗƺǒƮƗǃƓƶƼÜ 
 ƴǆÿá üåïíã çïāïư õƙ ăáƕǀƙƪǆ ïǒāƗƵïƞǃå āá ǑǈǙíǒƮ ýǂƬǃå ïǒǒƺƙ ) ïươƙƪǆǄǃ ǑǄ ƣǃã... (

çíǒíƞ Ɨƪåïí Ǐǃã êƓƙơǒÜ )Schlindwein and Gibson, 2018( Ü)Gandhi and Roy, 2016( .  

óǒƤǄƙ ÿǂǆǒā QTPP ǃǄ èƓõāƺưǆ ǃå ïïơƙǃå èåî ïƬƓƕǆç    Immediate Release Tablets  þƙ Ǒƙǃåā
ýǂƬƕ Ɠǌơǒưāƙ ýƮƽǆ  çïǀƽǃå ) ǑǄǆƶǃå ßðƞǃƓƕĐ-Đ-Ď( : 

¶   Ɨõāƺưǆǃå èƓƽƮTablet Characteristics  :ýƛǆ)ǃå ýǂƬĲÿāǄǃå- ÿðāǃå- ïõǀǃå- 
ƗǂƓǆƪǃå- (ƣǃã... çāƓƪǀǃå. 
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¶  èåïƓƕƙƤå ƗǒƙåîǃåIdentification 
¶ ƗƪǒƓǀǆǃåçïǒƓƶǆǃå/ Assay   āñǈƓƞƙǃå Uniformity  
¶  çāƓǀǈǃå Purity /æƑåāƬǃå Impurity 
¶   ƗǒƙƓƕƛǃåStability 
¶  ƗǒǃǚơǈǙåDissolution 

 

 íǒíơƙ íïƞǆƕQTPP íǒíơƙ Ǒǋ ƗǒǃƓƙǃå çāõƤǃå ÿƎƼ ÜCQAs  úïĊƶƙ .ƗǄƮǃå èåîICH Q8(R2)   ùǃå
CQA  Ǌǈá ǏǄƵå"ƗǒƑƓǒðǒƽǃå ƗǒƮƓƤǃ Physical ƗǒƑƓǒǆǒǂǃå āá Chemical   Ɨǒƞāǃāǒƕǃå āáalBiologic  āá
ǆǃåǒƗǒƞāǃāǒƕāïǂ Microbiological  æƪƓǈǆ ÷ðāƙ āá ûƓõǈ āá íāíơ ÿǆư ÿāǂƙ ÿá æƞǒ Ǒƙǃåā

 ÿƓǆưǃǃåƗƕāǄõǆǃå çíāƞ ïươƙƪǆǄǃ õƕƙïƙ ."CQAs  þƓƵ ýǂƬƕƕƗǃƓƶƽǃå ƗǒƑåāíǃå íåāǆǃƓ )API( Active 

 Pharmaceutical Ingredients  āèƓƹåāƪǃå Excipients  āƴǒǈƮƙǃå íǒƿ íåāǆǃå In-Process Materials 
ïươƙƪǆǃåā ǑƑåāíǃåÜ ƞǃå ûǒǀơƙǃƗǒǃƓƶƽǃåā Ɨǆǚƪǃåā ƗƕāǄõǆǃå çíāÜ. (FDA, 2009)   

 ýǆƬƙCQAs  ßåíá ýƞá ÿǆ Ɨǆǌǆ ïƕƙƶƙ Ǒƙǃå óƑƓƮƤǃå ǑƑåāíǃå ïươƙƪǆǃå çíāƞǃå éǒơ ÿǆ
ƗǒǃƓƶƽǃåā Ɨǆǚƪǃåā ƗƕāǄõǆǃå: 

¶  ǑƼýƓǂƬǕå ƗƕǄƮǃå Ɨǒāǆƽǃå ƗǒǈǙíǒƮǃå)(èƓõāƺưǆǃå Solid oral dosage formsÜ  ÿá æƞǒ
ýǆƬƙ CQAs  Ǒƙǃå æǈåāƞǃåïƛâƙ ǏǄƵ ǑƑƓǌǈǃå ïươƙƪǆǃåÜ  ýƛǆ èƓƕƛǃåæïƤƙǃåā-ƗǒǃǚơǈǙå 

 èƙƽƙǃå ÿǆðādisintegration Time ƣǃã ...Ü ) çïǀƽǃåĐ-Đ-ď(. 
¶  ÿǆưƙƙ ĂïƤǕå ßåāíǃå ýǒƮāƙ ƗǆöǈǕ ƗƕƪǈǃƓƕCQAs  çííơǆ æǈåāƞïươƙƪǆǃƓƕÜ Ɠǆǃ ƗƼƓưã 

ûƕƪÜ ýƛǆ óåāƤǃå  ƗǒǂǒǆƓǈǒíāïǒǙåAerodynamic  èåïươƙƪǆ ǑƼ ûƓƬǈƙƪǙå Inhaled  

 ā ûƓƮƙǃǙå óåāƤAdhesion  ƗǒíǄƞǃå èƓƿƓƮǄǃå ǑƼTransdermal patches. 
¶ ƕ Ɠǆá ƗƕƪǈǃƓƗǃƓƶƽǃå íåāǆǄǃÜ  ÿǆưƙƙ Ɨõǒƪāǃå íåāǆǃå ā ƗǒǃāǕå íåāǆǃåCQAs ƗǒƼƓưã óåāƤ 

 ýƛǆèƓǆǒƪƞǃå þƞơ ÷ðāƙ(PSD) Particle Size DistributionÜ  ƗǒïǋƓöǃå ƗƼƓƛǂǃåBulk 

Density  ǏǄƵ çïƛâǆǃåCQAs  .ǑƑåāíǃå ƝƙǈǆǄǃ 
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ƕƙƤǆǄǃ Ɨǆǂåïƙǆǃå çïƕƤǃå ïƕƙƶƙ ā ïƗǒǆƪǃå èƓƪåïí  çíāƞ Ɨǆƪƕ Ɨǒïǒïƪǃåā Ɨǒïǒïƪǃå ïǒƹ çïƕƤǃåā
ïươƙƪǆǃå çííơǆǃåÜ  āèƓǆāǄƶǆQTPP  ëƓƙƽǆǃå ǑƪǒƑïǃå  íǒíơƙǃCQAsÜ Ɠǆǂ  þǒǒǀƙ æƶǄǒïõƓƤǆǃå 
ǏƮāǆǃå Ǌƕ  çíāƞǃå ïõƓƤǆ çïåíã èåíƓƬïã ǑƼ)ICH Q9(  Ɨƞåïơā Ɨǒǆǋá þǒǒǀƙ ǑƼ ïǒƕǂ ïāíCQAs 

 Ɨǆǚƪā çíāƞƕ ƗǀǄƶƙǆǃåïươƙƪǆǃå ïǒāõƙǃå ƗǒǄǆƵ ßƓǈƛƋƼ .ǊƙǒǃƓƶƼāÜ  ƓĄƼǚƙƤå ïƓƕƙƤǙå ƝƑƓƙǈ ïǌöƙ íƿ
Ǚ Ɠǌǈá êƓƙǈƙƪå Ǐǃã ăíâǒ Ɠǆǆ ƓĄƽǒƽõ Ǚ Ɠǌǈá āá ïǒƺƮ ïõƤ Ăāƪ ýƛǆƙ ƙ çíāƞ ǏǄƵ ïõƤ ăá ýƛǆ

 ÿǂǃ Ɨƞïơ Ɠǌǈá ǏǄƵ Ɠǌƽǒïƶƙ þƙ āǃ Ǐƙơ ǑǃƓơǃå èƿāǃå ǑƼ Ɨƞïơ ïǒƹ ïƕƙƶƙ ǑǌƼ ǑǃƓƙǃƓƕā ÜƝƙǈǆǃå
 .ƗǒǄƕǀƙƪǆǃå ïǒāõƙǃå èƓǒǄǆƵ ǑƼ ïƓƕƙƵǙå ÿǒƶƕ ƓǋîƤá æƞǒ)ýǂƬǃå ýƛǆǒď-ĎƗǒƽǒǂ (  Ɨƞåïơǃå íǒíơƙ

çíāƞǃå Ɨǆƪǃ . 

 
)ýǂƬǃåď-Ď( çíāƞǃå Ɨǆƪǃ Ɨƞåïơǃå íǒíơƙ Ɨǒƽǒǂ )Schlindwein and Gibson, 2018(  

 

 úïƶƙICH Q9  Ǌǈá ǏǄƵ ïõƓƤǆǃå þǒǒǀƙƗǒǄǆƵ"  èƓǆāǄƶǆǃå æǒƙïƙǃ Ɨǒƞǌǈǆ ïõƓƤǆ çïåíã ǑƼ þíƤƙƪǒ
"çíāƞǃåÜ (FDA, 2006).  ā íåāǆǃå èƓǆƪ íǒíơƙ ǑƼ íƵƓƪǒ āèåïƙǆåïƓƕ Ǒƙǃå ƗǒǄǆƶǃå   ÿá ýǆƙơǆǃå ÿǆ

 ǏǄƵ ïƛâƙCQAs  èåïươƙƪǆǃå ïǒāõƙ ƗǒǄǆƵ ÿǆ çïǂƕǆ ƗǄơïǆ ǑƼ ïõƓƤǆǃå þǒǒǀƙ çíƓƵ þƙǒ .Ɲƙǈǆǃå
ïïǂƙǒā ƗǒǈǙíǒƮǃå þǒǒǀƙǃå ÿǆ íǒðǆǃå ïƼāƙ ƴǆ ƗƼïƶǆǃåā èƓǆāǄƶǆǃå Ü(FDA, 2009)  . 
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ïõƓƤǆǃå þǒǒǀƙ èåāíá þíƤƙƪƙ ) çïǀƽǃåď-č-đ-Ď( íǒíơƙ ǑƼ Ɨƞåïơ èåïƙǆåïƓƕ )ǃåƗǒǄǆƶ  ā (íåāǆǃå
Ɠǌƕǒƙïƙā  æƪơƓǋïǒƛƋƙ ƗǒǃƓǆƙơå  çíāƞ ǏǄƵǑƑåāíǃå ïươƙƪǆǃå èƓǈƓǒƕā ƗǀƕƓƪǃå ƗƼïƶǆǃå ǏǄƵ ĄßƓǈƕ Ü

 .ƗǒǃāǕå æǒïƞƙǃå 

 

 èåíƓƬïã ðǂïƙICH Q8 (R2)  þǂơƙǃåā ƓǌǆǌƼā ƗǒǄǆƶǃå þǒǆƮƙ ǏǄƵƓǌƕÜ ÿá Ǚã þǌƼ ǃå þǂơƙǃåā þǒǆƮƙ
 þǒǆƮƙǃ ǑƪǒƑïǃå úíǌǃå ïƕƙƶǒ åîǃ .üǃî ÿƵ Ɨǒǆǋá ýǀǒ Ǚ ǊƕǑƑåāíǃå ïươƙƪǆǃå  íǒíơƙ āǋ ǊǆǌƼā

 ïǒāõƙāǑƑåāí ïươƙƪǆ  ÿǒƙǆrobust pharmaceutical product   ûǀơǒQTPP  ïǆƵ ýǚƤ Ɨƕāƹïǆǃå
 ÿǒðƤƙǃåshelf life ǑƑåāíǃå ïươƙƪǆǄǃÜ )Lawrence, Amidon et al. 2014( . åîǃ èƓƪåïí ýǆƬƙ

 ƗǒƑåāíǃå èåïươƙƪǆǃå þǒǆƮƙƗǒǃƓƙǃå ƗƪǒƑïǃå ïƮƓǈƶǃå : 

¶ ƗǒƑƓǒðǒƽǃå óƑƓƮƤǃåÜ .ƗǒƑåāíǃå íåāǆǄǃ Ɨǒƞāǃāǒƕǃåā ƗǒƑƓǒǆǒǂǃå 
¶   ÷āǈ ïƓǒƙƤåā íǒíơƙǃå.Ɠǌƙåïǒƺƙ ƗƼïƶǆā ÜǊƙƞïíā øåāƪ 
¶  ûƼåāƙǃåCompatibility  ýƤåíƙǃåāinteractions  íåāǆǃå ÿǒƕƗǃƓƶƽǃå .èƓƹåāƪǃåā 
¶   Ɨƞïơǃå íåāǆǃå èƓǆƪ íǒíơƙ)CMAs( ÿǆ ýǂǃ ƗǃƓƶƽǃå íåāǆǃå .èƓƹåāƪǃå 

 ǑƮāǒāICH Q8 (R2)  ßåïƞƎƕèƓƪåïí ûƼåāƙ compatibility studies øåāƪ Ĳ  íǒíƶǃå þíǀƙ Ǒƙǃåā ßåāí
Ɠǒåðǆǃå ÿǆÜ )Lawrence, Amidon et al. 2014(  :Ɠǌǈǆā 

¶ âƕǈƙǃå ïǂƕǆǃå ûƼåāƙǄǃ. 
¶ ýǒǄǀƙ  èƓƕƛǃå ýƬƼ èǙƓơïǒƹ Ɨƶƿāƙǆǃå Ǒƙǃå ăíâƙ çíƓƵ Ǐǃã çíƓǒð èƿā ïǒāõƙǃå ǊƙƽǄǂƙā. 
¶ ǑƑåāíǃå ïươƙƪǆǃå ÿǒðƤƙ çïƙƼ ýǚƤ ƗƺǒƮǃå èƓƕƛ çíƓǒð. 
¶ ýǒǄơƙ æƕƪǃå ǒ Ǒƙǃå æïƤƙǃåā èƓƕƛǃå ýǂƓƬǆǃ ăïîƞǃå ÿǂǆƓǌƛāíơ  øåāƪ ÿǒƕ ýƤåíƙǃå ÿǆ-

.ßåāí 

 āƹåāƪ ÿǆ Ǐǆöƶǃå ƗǒƕǃƓƺǃå ÿá ÿǆ þƹïǃå ǏǄƵèƓ  ĄƓǒƑåāí ƗǄǆƓƤ ÿāǂƙ ïươƙƪǆǃå Ɠǌǃ ÿāǂǒ íƿ Ǌǈá Ǚã Ü
 þǌƼ ăïāïưǃå ÿǆ åîǃ .ƗǒƑƓǌǈǃå ƗƵïƞǃå ýǂƬǃ Ɨǒƞāǃāǒðǒƽǃå āá ƗǒƑƓǒðǒƽǃå óåāƤǃå ǏǄƵ ûǒǆƵ ïǒƛƋƙ

 íåāǆǃå èƓǆƪ)MAs (Material Attributes  ā ƓǌƪƓǒƿāƓǌǒǄƵ çïõǒƪǃå  āèåïǒƺƙǃå õƕư  Ɠǌǃ ƗǄǆƙơǆǃå
Ɨǃāƕǀǆǃå íāíơǃå ÿǆưā ƗƙƕƓƛ ƓǌǄƶƞā çïƓƙƤǆǃå ƗƺǒƮǃå ÿǆư . ā ïƕƙƶƙMA Ɨƞïơ Ɨǆƪ CMA  ƓǆíǈƵ
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ïǒƛƋƙ Ɠǌǃ ÿāǂǒ ǏǄƵ ïǒƕǂ çíāƞ ǑƑƓǌǈǃå ïươƙƪǆǃåÜ  Ɲƙǈǆǃå þǌƼ ÿƎƼ åîǃ ÿǒƕ õƕïƙ Ǒƙǃå Ɨƿǚƶǃå íǒíơƙā
CMAs  ǏǄƵ ƓǋïǒƛƋƙā ƗǄƤíǆǃå íåāǆǄǃCQAs  ÿƓǆưǃ ăíâǒƗǒǃƓƶƽǃåā Ɨǆǚƪǃåā çíāƞǃå  çïǀƽǃå)Đ-Đ-Đ-
č(.  ÷ƓƕƙƓƕ üǃî þƙǒāèåāõƤǃå ƗǒǃƓƙǃåÜ )Schlindwein and Gibson, 2018(: 

¶ íǒíơƙ  MAs ƴǒǆƞǃ èǚƤíǆǃå Ɨǈǂǆǆǃå ƗƼāïƶǆǃå. 
¶ íǒíơƙā ïõƓƤǆǃå þǒǒǀƙ MAs .ƗǒǃƓƶǃå çïāõƤǃå èåî 
¶ åǂïƙǃǒð ǏǄƵ MAs ƗǒǃƓƵ çïāõƤǃå  ƴưā èƓǒāƙƪǆ āá èƓƿƓõǈ íǒðǆǃ ÿǆ ûǒǀơƙǃå. 
¶ þǒǆƮƙ ßåïƞȒåā æïƓƞƙǃå Ǒƙǃå þíƤƙƪƙ DoEÜ þǒǒǀƙā èƓǈƓǒƕǃå íǒíơƙǃ Ɠǆ åîã ǈƓǂ èMA Ɨƞïơ. 
¶ ƴưā Ɨǒƞǒƙåïƙƪå þǂơƙǄǃ ǑƼ MAs  ǏǄƵ çïƛâǆǃå CMAs .ýāƕǀǃå ýƓƞǆ íǒíơƙā 

ǆ ƴǆöơǚƗ Ǌǈá ƓǆíǈƵ ÿāǂǒ ùǃ CMA ïǒƛƋƙ õƪāƙǆ Ǐǃã ƴƽƙïǆ çïāõƤǃå ǏǄƵ CQAsÜ ǊǈƎƼ æƞǒ 
Ɠǌƞåïíã ǑƼ èƓƪåïí ÿǒƪơƙǃå . 

 

 

 úïƶƙFDA ƗǒǄǆƶǃå þǒǆƮƙ "ƗǒǄǆƶǃå ÿǆ ûǀơƙǃå" Ɨǒǌǒƞāƙǃå Ɨǀǒƛāǃå ǑƼ " Ǌǈá ǏǄƵƗǄơïǆǃå ǏǃāǕå ÿǆ 
çïāí çƓǒơ  ïươƙƪǆǃåƗǒǄǆƶǃåā ƗƼïƶǆǃå ǏǄƵ åíƓǆƙƵå ăïƓƞƙǃå ƴǒǈƮƙǃå ƗǒǄǆƵ úǒïƶƙ þƙǒ ƓǆíǈƵ 

Ɨƕƪƙǂǆǃå ÿǆ ǃåïǒāõƙ ƗõƬǈǕƓƕ ßƓǀƙïǙåā" Ü)FDA, 2011.( ƗǒǄǆƶǃå ïǒāõƙ ƗǄơïǆ "Ǌǈá ǏǄƵ úïƶǒ Ɠǆǂ 
 íƶƕ ƗõƤǃå íǒíơƙǄǃ ƗǒƑíƕǆǃå"ƗǒƑƓǌǈǃå ƗǒïƓƞƙǃå ƴǒǈƮƙǃå ƗǒǄǆƵā Ɨǒïǒïƪǃå æïƓƞƙÜ )Schlindwein and 

Gibson, 2018(. ïƓǒƙƤå þƙǒā ƗǒǄǆƵ ƴǒǈƮƙǃå æƪơ TPP / QTPP éǒơ ÿǆ Ɨƕāƹïǆǃå ÷āǈ  ýǂƬǃå
ǙíǒƮǃå ûǒïõā Ǒǈúåíǋáā ßƓõƵǗå  ƴǒǈƮƙǃå.ĂïƤǕå 

ÿāǂƙƙ ƗǒǄǆƵ ǃåƴǒǈƮƙ ǑƑåāíǃå çíƓƵ ÿǆ ƗǄƪǄƪ ÿǆ ƗǒǄǒƺƬƙǃå èåíơāǃå unit operationÜ  çíơā ýǂā
ÿƵ çïƓƕƵ Ǒǋ ƗǒǄǒƺƬƙ õƓƬǈ ýƮƽǈǆ  ǊǃāèåïƙǆåïƓƕ ƗǄƤíǆ ýǒƺƬƙ  èåïǒƺƙǆ āá (ûƼíƙǃå ƗƵïƪā ýíƶǆ )

.(õƺưǃåā çïåïơǃå Ɨƞïí ) ƗǒǄǆƶǃƓƕ 

 ƙ ïƕƙƶèåïƙǆåïƓƕ ƗǒǄǆƶǃå )PP(Process Parameter  ƗƞïơÜ  ăáèåïƙǆåïƓƕ  Ɨƞïơ ƗǒǄǆƵ(CPPs) 

Critical Process Parameters  Ɠǋïǒƺƙǃ ÿāǂǒ ƓǆíǈƵ ïǒƛƋƙ ǏǄƵ CQAs ǑǃƓƙǃƓƕā æƞǒ Ɠǌƙƕƿåïǆ āá 
þǂơƙǃå Ɠǌƕ ÿƓǆưǃ ûǒǀơƙ ƗǒǄǆƶǃå ǃçíāƞǄ ƗƕāǄõǆǃå. 
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 íǒíơƙ ƗǒǄǆƵ óƤǄƙƙèåïƙǆåïƓƕ Ɨƞïơǃå ƗǒǄǆƶǃåÜ íǒíơƙƕ ƴǒǆƞ èåïƙǆåïƓƕ ƗǒǄǆƶǃå ÿǂǆǒ Ǒƙǃå ÿá ïƛâƙ 
ǏǄƵ ßåíá ƗǒǄǆƶǃåÜ ãßåïƞ þǒǒǀƙ Ɠǌǃ çïāõƤǃå èƓǒāƙƪǆ íǒíơƙā ïõƓƤǆǄǃÜ þǒǆƮƙ ßåïƞã  æïƓƞƙǃå

 þåíƤƙƪƓƕDoE ïǒāõƙ åïǒƤáā èƓǈƓǒƕǃå ýǒǄơƙā Ɨǒƞǒƙåïƙƪå  þǂơƙǃåǃƓƕèåïƙǆåïƓƕ Ɨƞïơǃå íǒíơƙā ǃåèƓƿƓõǈ 
ǃå Ɨǃāƕǀǆ .Ɠǌǃ ƗƕƪǈǃƓƕ ƓǆáǄǃèåïƙǆåïƓƕ ïǒƹ Ɨƞïơǃå ûƓõǈǃƓƼ ýāƕǀǆǃå āǋ ûƓõǈǃå ăîǃå èǆƙ Ɨƪåïíǃå ǊǒƼ 
å) çïǀƽǃĐ-Đ-Đ-Ď.( 

 ǏǄƵ ýāƮơǃå ā ƗǒǄǆƶǃå èƓƕƛ : ÿá ăáCQAs ƗǒǄǒƺƬƙ çíơā ýǂǃ  ƗƕāǄõǆǃå ǃāǑƑƓǌǈǃå ïươƙƪǆǄ 
ǏǄƵ íǆƙƶǒ CMAs ā ƗǄƤíǆǃå íåāǆǄǃ CPPs  çíơā ýǂǃ ƗǒǄǒƺƬƙ ā ÿǒƙǆ ïươƙƪǆ ǏǄƵ ýāƮơǄǃ

ƙ çíāƞǃå ûǒǀơƗǒǃƓƶƽǃåā ƗǆǚƪǃåāÜ ) ýǂƬǃåď-ď( .  

 
ǃå) ýǂƬď-ď(  ÿǒƕ ƗƿǚƶǃåCMAs  ā ƗǄƤíǆǃå íåāǆǄǃCPPs ƗǒǄǒƺƬƙ çíơā ýǂǃ ǏǄƵ CQAs )Schlindwein and 

Gibson, 2018(.   

 ÿãèƓǒǄǆƶǃå þǌƼ ǋ ā íǒíơƙǃ ëƓƙƽǆǃåßƓưƼ þǒǆƮƙǃå.  úïƶǒICH Q8(R2)  ßƓưƼþǒǆƮƙǃå  Ǌǈá ǏǄƵ
 (íåāǆǃå óƑƓƮƤ ÜýƓƛǆǃå ýǒƕƪ ǏǄƵ) ýƤíǃå èåïǒƺƙǆ ÿǒƕ ýƵƓƽƙǃåā íƓƶƕǕå ííƶƙǆ ƴǆƞǃå" āèåïƙǆåïƓƕ 

 çíāƞǃ ƓĄǈƓǆư ïƼāƙ Ɠǌǈá èƕƛ Ǒƙǃå èƓǒǄǆƶǃåïươƙƪǆǃå  þǒǆƮƙǃå ßƓưƼ ÿǆư ýǆƶǃå ïƕƙƶǒ Ǚ .ǑƑƓǌǈǃå
ïǒǒƺƙ ƗƕƓƛǆƕÜ  ƓǆǈȒåā ƗǀƼåāǆǃå ǏǄƵ ýāƮơǃå ôïƽǒā Üïǒǒƺƙ ƗƕƓƛǆƕ þǒǆƮƙǃå ßƓưƼ ÿƵ êāïƤǃå ïƕƙƶǒ

 ëïƙǀǒ éǒơ .ƗǒǄǆƶǃå ïǒǒƺƙ íƶƕ Ɨǒǆǒöǈƙǃåïǒǒƺƙ æǄõ  ßƓưƼǃå ā þǒǆƮƙǒƤưƴ üǃî  ƗǀƼåāǆǃåā þǒǒǀƙǄǃ
ÿǒǒǆǒöǈƙǃå"Ü (FDA, 2009).   ýǂƬǃå ýƛǆǒ)ď-Đ ( ƗƼïƶǆǃå ßƓưƼ ÿǒƕ Ɨƿǚƶǃå ā þǒǆƮƙǃåāþǂơƙǃå.  
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) ýǂƬǃåď-Đ ƗƼïƶǆǃå ßƓưƼ ÿǒƕ Ɨƿǚƶǃå (þǂơƙǃåā þǒǆƮƙǃåā )Schlindwein and Gibson, 2018(   

Ǌǒƞāƙ äíƓƕǆǃ ƓǀƼā Ǌǈá ÿǆ þƹïǃå ǏǄƵā ùǃå FDAþǒǆƮƙǃå ßƓưƼ íǒíơƙ ÿƎƼ Ü āǋ  åĄïöǈ ăïƓǒƙƤå ïǆá
 ÿá ÿǂǆǒ Ɲǌǈǃå åîǋ ÿƎƼ Üüǃî ƴǆā ÜǑǆƪï þǒǆƮƙ ßƓưƼ ÿāíƕ ƗǒǄǆƶǃåā Ɲƙǈǆǃå þǌƼ ßƓƬǈã ÿǂǆǒ ǊǈǕ

ƙā ýưƼá þǌƼ ǏǄƵ íƵƓƪǒþƓöǈǃå ǏǄƵ ƗǄǆƓƬǃå çïõǒƪǃå ûǒǀơÜ )Gandhi and Roy,2016(.   

 ýǆƬǒāíǒíơƙ æƪơ þǒǆƮƙǃå ßƓưƼ (FDA, 2009) :ƗǒǃƓƙǃå õƓǀǈǃå ǏǄƵ 

 

 õƕƙïǒ ßƓưƽǃå þǒǆƮƙåïơǃƓƕïõƓƤǆǃå þǒǒǀƙ ƝƑƓƙǈ ýǚƤ ÿǆ Ɨƞ ííơƙ Ǒƙǃåā ÜCQAs āCPPs  Ɨõƕƙïǆǃå
ǌƕƓ ÿǒƕ èåïǒƺƙǆǃå çííƶƙǆǃå Ɨǒƽǒöāǃå èƓƿǚƶǃå úƮǒ āǌƼ .CQAs āCPPs ǊǒǄƵ ïƛâƙ Ǒƙǃå ÿá æƞǒā Ü

 ïƕƵ āá ƴǆ Ɠǌõƕï ÿǆưƙǒƗǒǄǒƺƬƙǃå èåíơāǃå ûǒƕõƙǃå ýǚƤ ÿǆ èƓƿǚƶǃå ǉîǋ Ǐǃã ýāƮāǃå þƙǒ .
ǆǃå þǒǒǀƙǃ ăïåïǂƙǃåƗƞîǆǈǃåā Ǒƕǒïƞƙǃå þǒǆƮƙǃåā ïõƓƤçïƕƤǃåā èƓǒƕíǕå þåíƤƙƪå ÿƵ ĄǚưƼ Ü ƗǀƕƓƪǃåÜ 

)Gandhi and Roy,2016(. þǒǆƮƙǃå ßƓưƼ ǑƼ ÿǒǆưƙǄǃ Ǒǀõǈǆǃå ñƓƪǕå þǒíǀƙ Ǒƺƕǈǒ ƓǆǂÜ  þǒíǀƙ āá
 ôƶƕ íƓƶƕƙƪǙ Ǒǀõǈǆ æƕƪǃåèåïƙǆåïƓƕÜ  ðåïƕã Ǐǃã Ǌǒāǈƙǃå çïāïư ƴǆèåïƙǆåïƓƕ  èƓǆƪǃåā èƓǒǄǆƶǃå

.ïǒāõƙǃå ýǚƤ ÿǆ ƗƵāǈƙǆ ÿǂƙ þǃ Ǒƙǃå ƗǒíƓǆǃå 

 

ýǚƤ ÿǆ þǒǆƮƙǃå ßƓưƼ íǒíơƙ þƙǒ æïƓƞƙǃå þǒǆƮƙ Ɲǆåïƕ :DoE ǃå āá æïƓƞƙǃå ƗǆŊǆƮǆ ĄƓǒƑƓƮơãāá 
èƓǒƞǌǈǆ Ɨƞîǆǈǃå. þǒǆƮƙǃå ßƓưƼ þǒíǀƙ ûïõ ÿǆưƙƙ : þāƪïǃå) ƗǒǈƓǒƕǃå ýƛǆ ƗƕƓƞƙƪǙå èƓǒǈơǈǆ
Ɨǒơõƪǃå ā (êîƓǆǈǃå  èǙíƓƶǆǃåā ÿǒƕ èƓƿǚƶǃå úƮƙ ǑƙǃåèåïƙǆåïƓƕ ƠƞƓǈǃå ýǒƺƬƙǃå Ü )Altan, 

Bergum et al. 2010(.  ā ăíâǒýǆƶǃå  ýƤåíßƓưƼ çíāƞǃå ûǒǀơƙ Ǐǃã þǒǆƮƙǃå çííơǆǃå ïươƙƪǆǄǃ. 
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 ßƓưƼ ßƓƬǈã ÿǂǆǒýǂǃ þǒǆƮƙ çíơā  ā ƗǒǄǒƺƬƙ āǋǕåïǒāõƙǃå ƗǒǄǆƵ ǑƼ ýǌƪÜ  ÿá ǙãßƓưƼ  þǒǆƮƙǃå
ăîǃå ǒïƕǂá ƗǒǄǒƺƬƙ Ɨǈāïǆ ïƼāƙ ÿá ÿǂǆǒ ƓǌǄǆǂƋƕ ƗǒǄǆƶǃå Ǒõƺ  ÿǒƕ õƕïƙ Ǒƙǃå Ɨƿǚƶǃå íǒíơƙ ýǚƤ ÿǆ

 .ƗǒǄǒƺƬƙǃå èåíơāǃå ýǂǃ èåïǒƺƙǆǃå ƗƼƓǂ 

 

   

ǒþíǀ èƕƛǆǃåā ýāƕǀǆǃå ýƓƞǆǃå )PARs (Proven Acceptable Range  Ü ǏǄƵ íǆƙƶǆǃåǃåƗƕïƞƙ  ƗǒíƓơá
ïǒƺƙǆǃåÜ Ǌǈá Ǚã ƗǒǄǆƶǃå ǉîǋ ýāơ çíǒƽǆ ƗƼïƶǆ  ǙǒþǒǆƮƙǃå ßƓưƼ ýǂƬ  Ɨƿǚƶǃå íǒíơƙ æǄõƙǒ ăîǃå

.èåïǒƺƙǆǃå ƗƼƓǂ ÿǒƕ 
¶  

 íǒíơƙ íǒƽǆǃå ÿǆ ÿāǂǒ íƿýõƶƙǃå ƗƕƙƵ ǃèåïƙǆåïƓƕ  Ɠǋíƶƕ ÿǂǆǒ Ǚ Ǒƙǃåā çíƓǆǃå èƓǆƪ āá ƗǒǄǆƶǃå
 íǒíơƙ ÿƎƼ Üüǃî ƴǆā .ƗǄƮǃå èåî çíāƞǃå èƓǆƪ Ǐǃã ýāƮāǃåýõƶƙǃå ƗƕƙƵ  õǆǈ ïƓǌöã āáýõƶƙǃå 

þǒǆƮƙǃå ßƓưƼ ßƓƬǈã ÿǆ ƗǒƪƓƪá ßåðƞá èƪǒǃ. 

 ííơǒICH Q10 å" ƓǌǈƋƕ þǂơƙǃå Ɨǒƞǒƙåïƙƪ þǌƼ ÿǆ ƗǀƙƬǆǃå õƕåāưǃå ÿǆ ƗõõƤǆ ƗƵāǆƞǆïươƙƪǆǃå 
ƗǒǄǆƶǃåā  ÿƓǆưǃƗǒǄǆƶǃå ßåíá .ƗǒǃƓƶƽǃåā Ɨǆǚƪǃåā çíāƞǃå ûǒǀơƙā  èƓǆƪ ǏǄƵ õƕåāưǃå ýǆƙƬƙ ÿá ÿǂǆǒ

 èƓǈāǂǆā íåāǆǃåèåïươƙƪǆǃå ÜƗǒƑåāíǃå  ā Üèåíƶǆǃå ýǒƺƬƙ úāïöāèåïƙǆåïƓƕ  ā ÜèƓǒǄǆƶǃå õƕåāư
 èƓƽƮåāǆāïươƙƪǆǃå þǂơƙǃåā Ɨƕƿåïǆǃå ïåïǂƙā Ɠǌƕ Ɨõƕƙïǆǃå ûïõǃåā ǑƑƓǌǈǃåÜ .(FDA, 4/2009) 

 ÿǆưƙƙå Ɨǒƞǒƙåïƙƪþǂơƙǃå  ûƼāICH Q8 (R2)ïƮơǃå Ǚ ýƓƛǆǃå ýǒƕƪ ǏǄƵ ÜÜ(FDA, 2009)  :ǑǄǒ Ɠǆ 

¶ å èƓǆƪ ǑƼ þǂơƙǃǃå ýƛǆ) ƗǄƤíǆǃå íåāǆƗǃƓƶƽǃå íåāǆǃå  ĄåíƓǈƙƪå (ƗǒǃāǕå ƗƑƕƶƙǃå íåāǆā èƓƹåāƪǃåā
 çíāƞ āá ƗƞǃƓƶǆǃå ƗǒǄƕƓƿ ǏǄƵ ƓǋïǒƛƋƙ þǌƼ ǏǃãïươƙƪǆǃåÝ 

¶  Ɲƙǈǆǃå èƓƽƮåāǆ / ƗƽƮåāǆ Product specificationÝ 
¶  þǂơƙǃåƕ Ăïƞǆ ǏǄƵ ïǒƛƋƙ Ɠǌǃ Ǒƙǃå ƗǒǄǒƺƬƙǃå çíơāǃƓāá ƗǒǄǆƶǃå  çíāƞïươƙƪǆǃå ) ýƛǆ ïǒƛƋƙ

ǏǄƵ úǒƽƞƙǃå æïƤƙǃå degradationïǒƛƋƙ Ü  èƓǆǒƪƞǃå þƞơ ƴǒðāƙǃèåïǒƛơǄ granules  ǏǄƵ
ƗǒǃǚơǈǙå(Ý 
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¶  ïƓƕƙƤå ƴǒǈƮƙǃå ýǚƤ èåin-process testing  ǑǄƶƽǃå ÿǆðǃå ïƓƕƙƤå āáïïơƙǄǃReal Time 

Release Testing   ùƕ þǂơƙǃåā ñƓǒƿ ) ǑƑƓǌǈǃå Ɲƙǈǆǃå ïƓƕƙƤå ÿǆ ĄǙíƕCQAs (ƴǒǈƮƙǃå ßƓǈƛáÝ 
¶  ƴưā Ɨƕƿåïǆ ƝǆƓǈïƕ ÿǆưƙǒ ýǆƓǂƙǆ ýǆƓǂ ïƓƕƙƤåïươƙƪǆǄǃ Ɨǆöƙǈǆ èåïƙƼ ǏǄƵ. 

ǑƼ þǂơƙǃå Ɨǒƞǒƙåïƙƪå ƴưā þƙǒ QbD  ïƓƕƙƵǙå ÿǒƶƕ ǑƼ îƤƋǒ ăîǃå ïõƓƤǆǃå þǒǒǀƙ ûǒƕõƙ ýǚƤ ÿǆ
 ƗǒǆǋáCQA  āǆ íƞāǒā .ƗƽǄƙƤǆ ïƮƓǈƵ þǂơƙǃå Ɨǒƞǒƙåïƙƪå ÿǆưƙƙ ÿá ÿǂǆǒ .ƗǒǄǆƶǃå çïíǀ èƓǒƞǒƙåïƙƪå
þǂơƙǄǃ  èƓƕǄõƙǆ ǏǄƵ ßƓǈƕ Ɨǆðǚǃå õƕåāưǃå ííơƙ ÿāƕðǃå ǑƼ Ɠǌǀǒƕõƙ þƙǒāýơåïǆ ƴǒǆƞ  çƓǒơ çïāí

ïươƙƪǆǃå  þǒǆƮƙ ÿǆǒƮǃå Ɨƺ Ǐƙơ ƗǒǄǆƶǃåāïươƙƪǆǃå  üǃî ǑƼ Ɠǆƕ ÜǑƑƓǌǈǃåAPI ǄǆƵāǒ ƴǒǈƮƙ Ɨ
ǑƑåāíǃå ïươƙƪǆǃå  āƴǒðāƙǃåā ƗƑƕƶƙǃåÜ )Anuj and Fuloria,  2012(Ü ) ýǂƬǃåď-đ( .   

 èåïíǀǃåā ƗǀƕƓƪǃå çïƕƤǃå ñƓƪá ǏǄƵ þǂơƙǃå Ɨǒƞǒƙåïƙƪå ïǒāõƙ çíƓƵ þƙǒ ƴƿāǆ ƴǆ ÿāƓƶƙǃƓƕ çíāƞāǆǃå
 ïƓǒƙƤå íǈƵ ýǆåāƶǃå ÿǆ ƗƵāǆƞǆ çƓƵåïǆ æƞǒā .îǒƽǈƙǃå Ɨǃāǌƪā ƗƽǄǂƙǃå ßåāƙơǙ ăïƓƞƙǃå ƴǒǈƮƙǃå

þǂơƙǃå ƗǒƞǒƙåïƙƪåÜ Schlindwein and Gibson, 2018)(: 

ǒ ǒǄǀƙ Ɠǌǃ ôïƶƙǒ Ǒƙǃå ïõƓƤǆǃå ýôǒïǆǃå .(ƗǒǄǆƶǃåā ƝƙǈǆǃƓƕ Ɨõƕƙïǆǃå ïõƓƤǆǃå ) 

ǒ .þǂơƙǃå þƓöǈ ƗǒǃƓƶƼ 

ǒ îǒƽǈƙǃå ƗƽǄǂƙ . 

 
) ýǂƬǃåď-đ ( Ɨǒƞǌǈǆ ǑƼ þǂơƙǃå ƗǒƞǒƙåïƙƪåQbD (ƗƛơƓƕǃå ýǆƵ) 

 




