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30

Executive summary

31

This guideline replaces the previous guideline on process validation. The guideline is brought into line

32

with ICH Q8, Q9 and Q10 documents and the possibility to use continuous process verification in

33

addition to, or instead of, traditional process verification described in the previous guideline has been

34

added. This guideline does not introduce new requirements on medicinal products already authorised

35

and on the market, but clarifies how companies can take advantage of the new possibilities given when

36

applying enhanced process understanding coupled with risk management tools under and efficient

37

quality system as described by ICH Q8, Q9 and Q10.

38

1. Introduction (background)

39

Process validation can be defined as documented evidence that the process, operated within

40

established parameters, can perform effectively and reproducibly to produce a medicinal product

41

meeting its predetermined specifications and quality attributes. Continuous process verification (CPV)

42

has been introduced to cover an alternative approach to process validation based on a continuous

43

monitoring of manufacturing performance. This approach is based on the knowledge from product and

44

process development studies and / or previous manufacturing experience. CPV may be applicable to

45

both a traditional and enhanced approach to pharmaceutical development. It may use extensive in-

46

line, on-line or at-line monitoring and / or controls to evaluate process performance. It is intended that

47

the combination of the guidance provided in the note for guidance on development pharmaceutics

48

(CPMP/QWP/155/96) and the note for guidance on pharmaceutical development (ICH Q8R2) together

49

with this guidance should cover all of the critical elements in manufacturing process for a

50

pharmaceutical product for human use. For veterinary medicinal products, the applicable guidance is

51

that provided in the note for guidance on development pharmaceutics for veterinary medicinal

52

products (EMEA/CVMP/315/98) together with this guidance. Although the ICH Q8 guideline is not

53

applicable to veterinary medicinal products the principles detailed in this guideline may be applied to

54

veterinary medicinal products should an applicant choose to apply an enhanced approach to

55

pharmaceutical development.

56

Process validation should not be viewed as a one-off event.

57

linking product and process development, validation of the commercial manufacturing process and

58

maintenance of the process in a state of control during routine commercial production.

59

2. Scope

60

This note for guidance is intended to apply to data generated to validate the manufacturing process of

61

the intended commercial dosage form only. It is not directly relevant to the manufacture of the active

62

substance or other starting materials, although it may contain information useful for such activities. It

63

is intended to apply to medicinal products for human and veterinary use. The fundamental principles

64

described in this document are applicable to biological products, however, these should be considered

65

on a case-by-case basis in view of the complex nature and inherent variability of the biological

66

substance. The document provides guidance on the information to be considered for dossier

67

submission and as such is mainly aimed at industry and assessors; however the information may also

68

be useful for inspectors.
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69

3. Legal basis

70

This guideline has to be read in conjunction with the introduction and general principles section (4) of

71

Annex I to Directive 2001/83/EC as amended and the introduction and general principles section (2) of

72

Directive 2001/82/EC as amended.

73

4. General Considerations

74

Irrespective of whether a medicinal product is developed by a traditional approach or an enhanced

75

approach, the manufacturing process should be validated before the product is placed on the market.

76

In exceptional circumstances concurrent validation may be accepted. Process validation should confirm

77

that the control strategy is sufficient to support the process design and the quality of the product. The

78

validation should cover all manufactured strengths and all manufacturing sites used for production of

79

the marketed product. A matrix approach may be acceptable.

80

Process validation can be performed in a traditional way as described below; however there is also the

81

possibility to implement continuous process verification if an enhanced approach to development has

82

been employed or where a substantial amount of product and process knowledge and understanding

83

has been gained through historical data and manufacturing experience. A combination of process

84

validation and continuous process verification may be employed. The in-line, on-line or at-line

85

monitoring that is often utilised for continuous process verification (discussed in section 5.2) provides

86

substantially more information and knowledge about the process and might facilitate process

87

improvements. When feed-forward or feedback loops are employed then it is possible to adjust the

88

process during manufacture to maintain finished product quality.

89

5. Process validation

90

5.1. Traditional process validation

91

Process validation data should be generated for all products to demonstrate the adequacy of the

92

manufacturing process at each site of manufacture. It is recognised that, at the time of submission,

93

process validation data may not always be available. Nevertheless it is essential that valid

94

manufacturing processes are always utilised. Validation should be carried out in accordance with GMP

95

and data should be held at the manufacturing location and made available for inspection.

96

As part of the process validation lifecycle some process validation studies may be conducted on pilot

97

scale batches if the process has not yet been scaled up to production scale. It should be noted that

98

pilot batch size should correspond to at least 10% of the production scale batch (i.e. such that the

99

multiplication factor for the scale-up does not exceed 10). For solid oral dosage forms this size should

100

generally be 10% of the maximum production scale or 100,000 units whichever is the greater 1 . Where

101

the intended batch size is less than 100,000 units, the predictive value of the pilot batches may be

102

limited and a justified approach should be followed. The competent authority may decide on limitations

103

for a post approval increase of the batch size.

104

Since it is not generally considered useful to conduct full validation studies on pilot scale batches, the

105

process validation scheme outlined in Annex I of this guideline should be completed for each product

106

for subsequent execution at the production scale. The process validation scheme to be followed should

107

be included in the dossier. The scheme should include a description of the manufacturing process, the

108

tests to be performed and acceptance criteria, a description of the additional controls in place and the
1

In the case of veterinary medicinal products, the minimum pilot batch size may be smaller than 100,000 units where
justified.
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109

data to be collected. A justification for the chosen process validation scheme should be presented in

110

Module 3 and the Quality Overall Summary for human medicines and in Part 2.B and the

111

Pharmaceutical Detailed and Critical Summary for veterinary medicines.

112

Process validation should focus on the control strategy, which primarily includes critical process

113

parameters, and other relevant studies demonstrating that the process is capable of delivering the

114

desired product quality.

115

In certain cases however, it is considered necessary to provide production scale validation data in the

116

marketing authorisation dossier, e.g. in those circumstances where the product is a biological / biotech

117

product, where the applicant is proposing a non-standard method of manufacture, where pilot scale

118

data may not be predictive of production scale, or for specialised products such as certain modified

119

release preparations (for medicinal products for human use, see the Note for guidance on quality of

120

Modified release products; for those for veterinary use, see the Note for guidance on the Quality of

121

Modified Release Dosage Forms for Veterinary Use). Where non-standard sterilisation methods or

122

aseptic processing are employed, data should be provided on a number of consecutive batches at

123

production scale prior to approval. The number of batches (minimum of 3) should be based on the

124

variability of the process, the complexity of the process / product and the experience of the

125

manufacturer. For other specialised non-standard processes (described in section 8), data on 1 or 2

126

production scale batches may suffice where these are supported by pilot scale batches, and by a

127

history of consistent manufacture of products by essentially equivalent processes.

128

The studies should address those phases of manufacture, in particular the critical phases which would

129

not necessarily be adequately addressed by application of the finished product specification alone, by

130

conducting additional testing as necessary. A justification for the chosen process validation studies

131

should be presented in Module 3 and the Quality Overall Summary for human medicines, and in Part

132

2.B and the Pharmaceutical Detailed and Critical Summary for veterinary medicines.

133

If a design space has been implemented, the applicant should provide the validation strategy at

134

production scale in order to confirm that the models used at pilot scale to define the design space are

135

still valid at production scale. Validation at production scale may be conducted step-wise when the

136

manufacturer moves to different areas of the design space.

137

5.2. Continuous process verification

138

Continuous Process Verification (CPV) is an alternative approach to traditional process validation in

139

which manufacturing process performance is continuously monitored and evaluated (ICH Q8).

140

It is a science and risk-based real-time approach to verify and demonstrate that a process that

141

operates within the predefined specified parameters consistently produces material which meets all its

142

Critical Quality Attributes (CQAs) and control strategy requirements. In order to enable continuous

143

process verification, companies should perform, as relevant, extensive in-line or at-line controls and

144

monitor process performance and product quality in a timely manner. Relevant process quality

145

attributes of incoming materials or components, in-process material and finished products should be

146

collected. This should include the verification of attributes, parameters and end points, and assessment

147

of CQA and Critical Process Parameter (CPP) trends. Process analytical technology applications such as

148

NIR spectroscopy with or without feedback loop (e.g. end point determination of blend homogeneity,

149

determination of granules surface area, determination of content uniformity with large sample size)

150

and multivariate statistical process control (MSPC) can be viewed as enablers for continuous process

151

verification.

Guideline on Process Validation
EMA/CHMP/CVMP/QWP/70278/2012-Rev1

Page 5/11

152

Sufficient knowledge and understanding of the process is required in order to support continuous

153

process verification. However, the scope and extent of continuous process verification will be

154

influenced by a number of factors including:

155



Prior development and manufacturing knowledge from similar products and/or processes;

156



The extent of process understanding gained from development studies and commercial
manufacturing experience;

157
158



The complexity of the product and/or manufacturing process;

159



The level of process automation and analytical technologies used;

160



With reference to the product lifecycle, process robustness and manufacturing history since

161

point of commercialization as appropriate.

162

The process should be verified on commercial scale batches prior to marketing.

163

If a design space has been implemented continuous process verification may contribute to ensuring its

164

validity throughout the product lifecycle.

165

A discussion on the appropriateness and feasibility of the CPV strategy should be included in the

166

development section of the dossier and should be supported with data from at least lab or pilot scale

167

batches. A description of the CPV strategy including the process parameters and material attributes

168

that will be monitored as well as the analytical methods that will be employed should be included as

169

described in Annex 1, with cross reference in the validation section of the dossier. Actual data

170

generated during continuous process verification at commercial scale should be held at the site for

171

inspection. The applicant should define the stage at which the product is considered to be validated

172

and the basis on which that decision was made. The discussion should include a justification for the

173

number of batches used based on the complexity and expected variability of the process and existing

174

manufacturing experience of the company.

175

Continuous process verification can be introduced at any time of the lifecycle of the product: it can be

176

used to design process validation protocols for the initial commercial production, to re-validate

177

commercialised products as part of process changes or to support continual improvement throughout

178

the remainder of the lifecycle.

179

Continuous process verification performance depends strongly on compliance with GMP principles and

180

requirements. Pharmaceutical quality systems (PQS) as described in ICH Q10 can complement GMP

181

requirements, however GMP matters and PQS should not be included in the submission. They are

182

assessed and handled by GMP inspectors as appropriate.

183

5.3. Hybrid approach

184

It may be necessary to use either the traditional process validation or the continuous process

185

verification approach for different steps within the manufacturing process. A justification for using this

186

hybrid approach should be presented in the dossier and it should be clear which approach to validation

187

has been taken for which part of the manufacturing process. The validation requirements in terms of

188

batch size and number of batches would depend on the extent to which continuous process verification

189

has been used. For non-standard processes (as defined in section 8) the process validation

190

requirements highlighted in section 5.1 should be applied unless otherwise justified.
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191

5.4. Continued Process Verification during the Lifecycle

192

Subsequent to process validation and during commercial manufacture, companies should monitor

193

product quality to ensure a state of control is maintained throughout the commercial part of the

194

product lifecycle. This will provide assurance of the continued capability of the process and controls to

195

produce product that meets the desired quality and to identify changes that may improve product

196

quality or performance. Relevant process trends e.g. quality of incoming materials or components, in-

197

process and finished product results, non-conformances and defect reporting should be collected and

198

assessed in order to verify the validity of the original process validation or to identify required changes

199

to the control strategy. The extent and frequency of ongoing process validation should be reviewed

200

periodically and modified if appropriate throughout the product lifecycle considering the level of

201

process understanding and process performance at any point in time. Hence, if appropriate, the

202

product may benefit from a defined period of enhanced sampling and monitoring to help increase

203

process understanding as part of continuous improvement. If high impact models are used as part of

204

continued process verification during the lifecycle a general discussion of the process for model

205

verification during the lifecycle should be included in the dossier.

206

6. Scale up

207

In order to avoid the repetition of lengthy and costly tests, it is necessary to gather information during

208

properly designed development and process optimisation studies, when scaling up from laboratory

209

through pilot to production scale. Such information provides the basis for justification that scale-up

210

can be achieved without a consequent loss in quality. Those parts of the process likely to be critical in

211

scale-up should be identified in section 3.2.P.2 (Veterinary Part 2.A.4) and defined in section 3.2.P.3

212

(Veterinary Part 2.B) of the dossier.

213

Where ranges of batch sizes are proposed, it should be shown that variations in batch size would not

214

adversely alter the characteristics of the finished product. It is envisaged that those parameters listed

215

in the process validation scheme (Annex I of this guideline) will need to be re-validated once further

216

scale-up is proposed post-authorisation unless the process has been proven to be scale independent.

217

7. Post approval change control

218

Clearly defined procedures are needed to control changes proposed in production processes. These

219

procedures are part of GMP and would not normally be specified in the dossier. Such procedures should

220

tightly control planned changes, ensure that sufficient supporting data are generated to demonstrate

221

that the revised process will result in a product of the desired quality, consistent with the approved

222

specification and ensure that all aspects are thoroughly documented and approved including whether

223

regulatory approval is needed by way of variation.

224

Refer to the European Commission guidance on Type I and Type II variations (Guideline on the details

225

of the various categories of variations to the terms of marketing authorisations for medicinal products

226

for human use and veterinary medicinal products) and Regulation 1234/2008/EC for details on the

227

changes which would require a variation.

228

8. Standard vs. non-standard methods of manufacture

229

This section is only relevant for processes which have not been validated using continuous process

230

verification (see sections 5.1 and 5.2).
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231

For the purposes of this guideline the designation of a process as non-standard is determined by a

232

combination of the nature of the drug substance, the nature of the product, the actual process itself

233

and the production experience of the manufacturer. Non-standard methods of manufacture could

234

include non-standard methods of sterilisation and, aseptic processing, or processes with critical steps

235

such as lyophilisation, micro-encapsulation, certain mixing, coating processes and other specialised

236

processes.

237

The following categories are examples of products or processes which could be considered as non-

238

standard, and for which production scale validation data might need to be provided in the marketing

239

authorisation application dossier, unless otherwise justified:

240

1. The manufacture of specialised pharmaceutical dose forms;

241

2. The incorporation of some new technology into a conventional process;

242

3. (Highly) Specialised processes involving new technologies or an established process known, or
likely, to be complex and therefore to require particular care;

243
244

4. Non-standard methods of sterilisation.

245

In addition a manufacturing process type not previously approved for pharmaceutical products within

246

the EU is usually considered a non-standard process. However it should be noted that a

247

manufacturer’s own experience in the manufacture of specialised products or use of processes which

248

might otherwise be considered “non-standard”, might exempt them from the need to provide

249

production scale process validation data at the time of submission provided sufficient supporting data

250

are provided. This needs to be justified on a “case-by-case” basis, on the basis of appropriate

251

pharmaceutical development data or by reference to similar products.

252

The applicant should clearly state (in section 3.2.P.3.5 of the dossier for human medicines, in section

253

2.B of the dossier for veterinary medicines) whether they consider the manufacturing process to be

254

standard or non-standard and the justification for their decision should be presented. The data

255

required to be presented in the dossier are detailed in section 5.1.

256

1. Specialised Pharmaceutical Dose Forms

257

A non exhaustive list of types of products which might be considered as “specialised” is provided below

258

for illustrative purposes.

259



Preparations for metered dose inhalation in the lungs e.g., pressurised metered dose inhaler (MDI’s)
and dry powder inhalers (DPI’s);

260
261



Suspension, emulsions or other liquid dispersed Parenterals;

262



Modified release preparations;

263



Unit dose products containing drugs in low content (≤2% of composition);

264



Other specialised dose forms e.g., parenteral depot preparations based on biodegradable polymers;

265

liposomal preparations; micellar preparations, nanoparticulate preparations.

266

2. Conventional pharmaceutical processes incorporating new technologies

267

A conventional process is well established and approved, and for example could include such activities

268

as tabletting using wet granulation. However the introduction of a new technology into such a

269

conventional process e.g., a new drying technology not commonly used by the pharmaceutical

270

industry, might result in the need for full-scale validation data based on a case-by-case consideration

271

of the product and process development studies.
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272

3. Specialised processes or established processes known to be complex

273



Processes with critical steps such as lyophilisation, microencapsulation;

274



Processes where the physicochemical properties of the active substance or a key excipient (e.g.,

275

lubricant, coating agent) may give rise to processing or scale up difficulties, or stability problems

276

during manufacture at larger scale for related products;

277



Any request for real time release testing;

278



Aseptic processing.

279

4. Non-standard methods of sterilisation

280



281

Terminal sterilisation by moist heat using conditions other than pharmacopoeial reference
conditions;

282



Terminal sterilisation by irradiation using less than 25 KGy.

283

Definitions

284

Control Strategy:

285

A planned set of controls, derived from current product and process understanding that ensures

286

process performance and product quality. The controls can include parameters and attributes related

287

to drug substance and drug product materials and components, facility and equipment operating

288

conditions, in-process controls, finished product specifications, and the associated methods and

289

frequency of monitoring and control. (ICH Q10)

290

Continued Process Verification:

291

Documented evidence that the process remains in a state of control during commercial manufacture.

292

Continuous Process Verification:

293

An alternative approach to process validation in which manufacturing process performance is

294

continuously monitored and evaluated. (ICH Q8)

295

Critical Process Parameter (CPP):

296

A process parameter whose variability has an impact on a critical quality attribute and therefore should

297

be monitored or controlled to ensure the process produces the desired quality. (ICH Q8)

298

Critical Quality Attribute (CQA):

299

A physical, chemical, biological or microbiological property or characteristic that should be within an

300

appropriate limit, range, or distribution to ensure the desired product quality. (ICH Q8)

301

Design Space:

302

The multidimensional combination and interaction of input variables (e.g., material attributes) and

303

process parameters that have been demonstrated to provide assurance of quality. Working within the

304

design space is not considered as a change. Movement out of the design space is considered to be a

305

change and would normally initiate a regulatory post approval change process. Design space is

306

proposed by the applicant and is subject to regulatory assessment and approval. (ICH Q8)

307

High impact models:
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308

A model can be considered high impact if prediction from the model is a significant indicator of quality

309

of the product (e.g. a chemometric model for product assay, a surrogate model for dissolution).

310

Lifecycle:

311

All phases in the life of a product from the initial development through marketing until the product’s

312

discontinuation. (ICH Q8)

313

Pharmaceutical Quality System (PQS):

314

Management system to direct and control a pharmaceutical company with regard to quality. (ICH Q10)

315

Process Validation:

316

The documented evidence that the process, operated within established parameters, can perform

317

effectively and reproducibly to produce a medicinal product meeting its predetermined specifications

318

and quality attributes.

319
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ANNEX I: Process validation scheme

333

Traditional process validation

334

Where validation data on production scale batches are not provided with the application and traditional

335

process validation as described in section 5.1 is proposed, the process validation scheme described

336

below should be submitted by the applicant. This should outline the formal process validation studies

337

to be conducted on production scale batches (the number of batches used would depend on the

338

variability of the process, the complexity of the process / product and the experience of the

339

manufacturer, but would usually be a minimum of 3 consecutive batches). The information from these

340

studies will be available for verification post authorisation by the supervisory authority. The process

341

validation scheme should be submitted in the marketing authorisation dossier and should include the

342

following information as a minimum:

343



344

Short description of the process with a summary of the critical processing steps or critical
parameters to be monitored during validation;
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345



Finished Product Specification (release);

346



Details of Analytical Methods (References to the dossier);

347



In-Process Controls proposed with Acceptance Criteria;

348



Additional testing intended to be carried out (e.g. with proposed acceptance criteria and analytical

349

validation as appropriate);

350



Sampling plan - where, when and how the samples are taken;

351



Details of methods for recording and evaluation of results;

352



Proposed Timeframe.

353

Following completion of the scheme, a report containing the following information and signed by the

354

appropriate authorised person should be generated and made available for inspection:

355



Batch Analytical Data;

356



Certificates of Analysis;

357



Batch Production Records;

358



Report on unusual findings, modifications or changes found necessary with appropriate rationale;

359



Conclusions.

360

Where the results obtained show significant deviations from those expected, the regulatory authorities

361

need to be informed immediately. In such cases corrective actions should be proposed and any

362

changes proposed in the manufacturing process should receive prior regulatory approval by way of

363

variation.

364

Continuous process verification

365

In cases where continuous process verification is proposed (as described in section 5.2) additional

366

monitoring would be expected for the first commercial batches. The process validation scheme should

367

provide details on the number of batches for which additional monitoring is proposed, the type of

368

testing / monitoring to be performed, the acceptance criteria to be applied and how the data will be

369

evaluated. Any statistical models or tools used should be described. If continuous processing is

370

employed, the stage where the commercial process is considered to be validated should be stated

371

based on the complexity of the process, expected variability and manufacturing experience of the

372

company.
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