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WHO guidelines on the transfer of technology 42 

in pharmaceutical manufacturing 43 
 44 

  45 

Description of Activity Date 

Following a recommendation by the WHO Local Production & 
Assistance Unit, the Fifty-fifth Expert Committee on Specifications 
for Pharmaceutical Preparations (ECSPP) recommended that the 
WHO Secretariat enquire if the WHO guidelines on the transfer of 
technology in pharmaceutical manufacturing should be updated in 
order to support inspections for COVID-19 therapeutics.  

October 2020 

Preparation of first draft working document. November 2020 

Mailing of working document to the Expert Advisory Panel on the 
International Pharmacopoeia and Pharmaceutical Preparations 
(EAP) inviting comments and posting of the working document on 
the WHO website for public consultation 

December  2020 

Consolidation of comments received and review of feedback. 
Preparation of working document for discussion. 

February 2021 

Discussion of the feedback received on the working document in a 
virtual meeting with an expert working group  

February-March 2021  

Preparation of working document for next round of public 
consultation. 

April 2021 

Mailing of revised working document inviting comments, including 
to the EAP, and posting of the working document on the WHO 
website for a second round of public consultation.  

 

April 2021 

Consolidation of comments received and review of feedback.  
Preparation of working document for discussion. 

June – July 2021 

Discussion of the feedback received on the working document in a 
virtual meeting with an expert working group  

August 2021   

Presentation to the Fifty-sixth meeting of the ECSPP. October 2021 

Any other follow-up action as required.  
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WHO	guidelines		46 

on	the	transfer	of		47 

technology	in		48 

pharmaceutical		49 

manufacturing	50 
 51 

 52 

Background	53 

 54 

During the Fifty-fifth World Health Organization (WHO) Expert Committee on Specifications for 55 

Pharmaceutical Preparations (ECSPP) meeting, Expert Committee members were updated on the 56 

annual consultation of Good Practices for Health Products and Inspection which took place in July 2020 57 

in a series of virtual meetings due to the COVID-19 pandemic.  During these virtual meetings, a group 58 

of experts made a series of proposals for future activities, one of which was how to determine whether 59 

or not the WHO guidelines on the transfer of technology in pharmaceutical manufacturing (1) should 60 

also be updated.  This original document was published in 2011.  Numerous regulatory changes have 61 

been made since then.  Transfer of technology is considered an integral part of the product life cycle 62 

management and is subject to regulatory expectations.  This includes a risk-based and science-based 63 

process and method design (such as a quality by design approach), achieving a “state of control” and 64 

data governance.  The original document thus requires updating, not least to support the consistent 65 

supply of therapies for critical needs, including public health emergencies. 66 

 67 

The Expert Committee asked the WHO Secretariat to explore this proposal.   68 

 69 

Background 70 
1.  Introduction 71 
2. Scope 72 
3. Glossary 73 
4.  Due diligence and gap assessments 74 
5.  Organization and management  75 
6.   Quality management and quality risk management 76 
7.  Documentation 77 
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8.  Premises 78 
9.  Equipment and instruments 79 
10.  Qualification and validation 80 
11.  Product life cycle and project management principles 81 
12.  Phases of a technology transfer project 82 

Phase I:  Project initiation 83 
Phase II:  Project planning 84 
Phase III: Project execution 85 
Phase IV: Project review and closeout 86 

 87 
References  88 
Further reading 89 
Abbreviations 90 
Appendix 1.  Example of documentation commonly required for the transfer of technology 91 
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1. Introduction	93 

	94 

1.1. Technology transfer is a logical procedure that controls the transfer of any process, together 95 

with its documentation and professional expertise. Technology transfers may involve 96 

development, manufacturing and testing sites. 97 

 98 

1.2. The transfer of production and control procedures of pharmaceutical products from one site 99 

to another may take place before or after obtaining regulatory marketing authorization. 100 

Product transfer may therefore occur during development, during clinical trials, or for full-scale 101 

commercialization and commercial batch manufacturing.  The level of rigor applied in the 102 

technology transfer should be commensurate with the respective product life cycle phase.  103 

 104 

1.3. A technology transfer, particularly one between different companies, has legal and economic 105 

implications which may include intellectual property rights, royalties, pricing, conflicts of 106 

interest and confidentiality agreements.  Such matters should therefore be addressed before 107 

and during the planning and execution of the transfer. 108 

 109 

1.4. A technology transfer requires a planned approach by trained, knowledgeable personnel 110 

working within a quality system, with appropriate documentation, data and information 111 

covering all aspects of development, production and quality control (QC), as applicable, and 112 

considering the stage of the product life cycle. 113 

 114 

1.5. A technology transfer takes place between a sending unit (SU) and a receiving unit (RU).  In 115 

some cases, it may be advantageous to establish a separate unit to manage the project. 116 

 117 

1.6. The technology transfer project should fulfil the following general principles and requirements.  118 

There should be: 119 

• a documented project plan covering the relevant aspects of the project; 120 

• a detailed quality risk management plan; 121 

• a comprehensive gap analysis, including due diligence performed covering technical 122 

and regulatory aspects; 123 
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• similar capabilities between the SU and RU, including but not limited to, facilities and 124 

equipment; 125 

• knowledge of the differences in process ability between the SU and RU, including the 126 

impact, risk and control strategies to overcome any differences; 127 

• an adequate number of adequately trained personnel with suitable qualifications and 128 

experience; and 129 

• effective process and product knowledge management. 130 

 131 

1.7. A technology transfer should include relevant documentation, data, information and 132 

knowledge from the SU in order to enable the RU to effectively execute the specified process 133 

or procedure in, for example, production and QC.  A successful transfer of technology should 134 

result in documented evidence that the RU can routinely reproduce the transferred product, 135 

process or procedure against a predefined set of specifications as agreed between the SU and 136 

RU. 137 

 138 

1.8. This document should be read in conjunction with other WHO guidelines as referenced below 139 

(2-15), as well as other regulatory guidelines which include The International Council for 140 

Harmonisation of Technical Requirements for Pharmaceuticals for Human Use (ICH) Q7, Q8, 141 

Q9, Q10, Q11 and Q12.  This guideline does not intend to replace any of these guidelines. 142 

 143 

1.9. This version of the document provides guiding principles reflecting current good practices (GxP) 144 

in the transfer of technology and replaces the previous version published by WHO (1). 145 

 146 

2. Scope	147 

 148 

2.1. This document provides guiding principles on the transfer of technology.  The principles apply 149 

to investigational products as well as marketed products. 150 

 151 

2.2. Throughout development life cycle stages, transfers should be appropriate and proportionate 152 

to the phase of the development program to ensure product development knowledge is 153 

maintained and processes are appropriately controlled.  This guideline should be applied when 154 

transferring the technology of manufacturing processes and analytical procedures relating to 155 
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active pharmaceutical ingredients (APIs), isolated API intermediates, bulk drug products and 156 

finished pharmaceutical products (FPPs). 157 

 158 

2.3. The guideline applies to all pharmaceutical dosage forms and may be adapted on a case-by-159 

case basis by using risk management principles.  Particular attention should be given to certain 160 

complex formulations. 161 

 162 

2.4. Although this document focuses on pharmaceutical products, the principles can also be applied 163 

to the transfer of production, related processes and controls for other products such as 164 

biopharmaceutical products, advanced therapy medicinal products/cellular and gene therapy 165 

products, vaccines, medical devices and vector control products.  166 

 167 

2.5. Because each transfer project is unique, the provision of a comprehensive set of guidelines 168 

specific to a product or process is beyond the scope of this document. 169 

 170 

2.6. This document does not provide guidance on any intellectual property, legal, financial or 171 

commercial considerations associated with technology transfer projects. These are 172 

prerequisites for a successful transfer that need to be defined and controlled prior the transfer 173 

in the course of due diligence.  Examples include Health, Safety and Environmental (HSE) 174 

Aspects and the availability of a Confidentiality Disclosure Agreements which should be in place 175 

prior to the start of the transfer. 176 

 177 

2.7. This document addresses the following principal areas: 178 

• organization and management of the transfer; 179 

• transfer of relevant information in production, including but not limited to processing, 180 

packaging and analytical procedures; 181 

• documentation, premises, equipment; 182 

• personnel qualification and training; 183 

• quality management and risk management; 184 

• change management and life cycle approach; 185 

• control strategy; and 186 

• qualification and validation. 187 

 188 
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3. Glossary	189 

 190 

The definitions given below apply to the terms used in these guidelines.  They have been aligned as much 191 

as possible with the terminology in related WHO guidelines and GxP and included in the  WHO Quality 192 

Assurance of Medicines Terminology Database - List of Terms and related guideline 193 

https://www.who.int/docs/default-source/medicines/norms-and-standards/guidelines/mqa-194 

terminology-sept-2020.pdf?sfvrsn=48461cfc_5), but may have different meanings in other contexts. 195 

 196 

acceptance criteria.  Measurable terms under which a test result will be considered acceptable. 197 

 198 

active pharmaceutical ingredient (API).  Any substance or mixture of substances intended to be used  199 

in the manufacture of a pharmaceutical dosage form and that, when so used, becomes an active  200 

ingredient of that pharmaceutical dosage form.  Such substances are intended to furnish 201 

pharmacological activity or other direct effect in the diagnosis, cure, mitigation, treatment or 202 

prevention of disease, or to affect the structure and function of the body. 203 

 204 

ALCOA+.  A commonly used acronym for “attributable, legible, contemporaneous, original 205 

and  accurate that puts additional emphasis on the attributes of being complete, consistent, enduring 206 

and available – implicit basic ALCOA principles. 207 

 208 

bracketing.  An experimental design to test the extremes of, for example, dosage strength.  The design 209 

assumes that the extremes will be representative of all the samples between the extremes. 210 

 211 

change control.  A formal system by which qualified representatives of appropriate disciplines review 212 

proposed or actual changes that might affect a validated status.  The intent is to determine the need 213 

for action that would ensure that the system is maintained in a validated state. 214 

 215 

confirmation testing.  An execution of tests that confirm and validate the results obtained by another.  216 

 217 

control strategy.  A planned set of controls, derived from current product and process understanding 218 

that assures process performance and product quality. The controls can include parameters and 219 

attributes related to active pharmaceutical ingredient (API) and finished pharmaceutical product (FPP) 220 
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materials and components, facility and equipment operating conditions, in-process controls, finished 221 

product specifications and the associated methods and frequency of monitoring and control. 222 

 223 

corrective action.  Any action to be taken when the results of monitoring at a critical control point 224 

indicate a loss of control. 225 

 226 

critical.  Having the potential to impact on product quality or performance in a significant way.  227 

 228 

design space.  The multidimensional combination and interaction of input variables (e.g. material 229 

attributes) and process parameters that have been demonstrated to provide assurance of quality. 230 

 231 

drug master file.  Detailed information concerning a specific facility, process, packaging material or 232 

product submitted to the medicines regulatory authority, intended for incorporation into the 233 

application for marketing authorization. 234 

 235 

finished pharmaceutical product (FPP).  A product that has undergone all stages of production, 236 

including packaging in its final container and labelling.  An FPP may contain one or more active 237 

pharmaceutical ingredients (APIs).  In some cases, it may be in combination with a medical device. 238 

 239 

gap analysis.  The identification of the critical elements of a process which are available at the sending 240 

unit (SU) but are missing from the receiving unit (RU) with the objective to assess which gaps have 241 

potential impact on the process or method and to mitigate those gaps, as appropriate.   242 

 243 

good manufacturing practices (GMP).  That part of quality assurance which ensures that pharmaceutical 244 

products are consistently produced and controlled to the quality standards appropriate to their 245 

intended use and as required by the marketing authorization.  246 

 247 

in-process control (IPC).  Checks performed during production in order to monitor and, if necessary, to 248 

adjust the process to ensure that the product conforms to its specifications.  The control of the 249 

environment or equipment may also be regarded as a part of in-process control. 250 

 251 

 252 

 253 



Working document QAS/20.869/Rev.1 
Page 10 
 

 

installation qualification (IQ).  Documented verification that the installations (such as machines 254 

equipment and instruments, computer system components, measuring devices, utilities and 255 

manufacturing) used in a processor system are appropriately selected and correctly installed, in 256 

accordance with established specifications. 257 

 258 

intercompany transfer.  A transfer of technology between the sites of different companies. 259 

 260 

intracompany transfer.  A transfer of technology between sites of the same group of companies. 261 

 262 

operational qualification (OQ).  Documented verification that the system or subsystem performs as 263 

intended over all anticipated operating ranges. 264 

 265 

performance qualification (PQ).  Documented verification that the equipment or system performs 266 

consistently and reproducibly within defined specifications and parameters in its normal operating 267 

environment (e.g. in the production environment). 268 

 269 

process validation.  The collection and evaluation of data, from the process design stage through to 270 

commercial production, which establishes scientific evidence that a process is capable of consistently 271 

delivering the active pharmaceutical ingredient (API) or finished pharmaceutical product (FPP) meeting 272 

its predetermined specifications and quality attributes. 273 

 274 

qualification.  Documented evidence that premises, systems or equipment are able to achieve the 275 

predetermined specifications when properly installed and/or work correctly and lead to the expected 276 

results. 277 

 278 

quality assurance (QA).  “Quality assurance” is a wide-ranging concept covering all matters that 279 

individually or collectively influence the quality of a product.  It is the totality of the arrangements made 280 

with the objective of ensuring that pharmaceutical products are of the quality required for their 281 

intended use. 282 

 283 

quality control (QC).  All measures taken, including the setting of specifications, sampling, testing and 284 

analytical clearance, to ensure that starting materials, intermediates, packaging materials and finished 285 
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pharmaceutical products (FPP) conform with established specifications for identity, strength, purity and 286 

other characteristics. 287 

 288 

quality planning.  Part of quality management, focused on setting quality objectives and specifying 289 

necessary operational processes and related resources to fulfil the quality objectives. 290 

 291 

quality policy.  A brief statement that describes the organization’s purpose, overall intentions and 292 

strategic direction; provides a framework for quality objectives; and includes a commitment to meet 293 

applicable requirements. 294 

 295 

quality risk management (QRM).  A systematic process for the assessment, control, communication and 296 

review of risks to the quality of the pharmaceutical product throughout the product’s life cycle. 297 

 298 

receiving unit (RU).  The involved disciplines at an organization where a designated product, process or 299 

method is expected to be transferred. 300 

 301 

sending unit (SU).  The involved disciplines at an organization from where a designated product, process 302 

or method is expected to be transferred. 303 

 304 

standard operating procedure (SOP).  An authorized written procedure giving instructions for 305 

performing operations, not necessarily specific to a given product or material , but of a more general 306 

nature (e.g. operation of equipment, maintenance and cleaning, validation, cleaning of premises and 307 

environmental control, sampling and inspection).  Certain standard operating procedures may be used 308 

to supplement product-specific master and batch production documentation.  309 

 310 

starting material.  Any substance of a defined quality used in the production of a pharmaceutical 311 

product, but excluding packaging materials. 312 

 313 

transfer of technology.  A logical procedure that controls the transfer of any process, together with its 314 

documentation and professional expertise. Technology transfers may involve development, 315 

manufacture and/or testing sites. 316 

 317 
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technology transfer report.  A documented summary of a specific technology transfer project listing 318 

procedures, acceptance criteria, results achieved and conclusions. 319 

 320 

validation.  Action of proving and documenting that any process, procedure or method actually and 321 

consistently leads to the expected results. 322 

 323 

validation batches.  Those batches produced by the receiving unit (RU) to demonstrate its ability to 324 

manufacture the transferred product which complies with its predetermined specifications, or as part 325 

of process performance qualification. 326 

 327 

validation master plan (VMP).  A high-level document that summarizes the manufacturer’s overall 328 

philosophy and approach, to be used for establishing performance adequacy.  It provides information 329 

on the manufacturer’s qualification and validation work programme and defines details of and timelines 330 

for the work to be performed, including a statement of the responsibilities of those implementing the 331 

plan. 332 

 333 

validation protocol (VP).  A document describing the activities to be performed during validation, 334 

including the acceptance criteria. 335 

 336 

validation report (VR).  A document in which the records, results and evaluation of validation are 337 

documented and summarized.  It should also contain a conclusion of the outcome of the validation. 338 

 339 

4. Due	diligence	and	gap	assessments	340 

	341 

4.1. A process of due diligence and gap assessment visits of the SU and RU should be some of the 342 

first steps when considering a technology transfer project. 343 

 344 

4.2. The suitability and degree of preparedness of the RU should be assessed prior to the start of 345 

the transfer.  The procedure to be followed, results and conclusion should be documented. 346 

 347 

4.3. The assessment should be done by a team of appropriately qualified persons with knowledge 348 

and experience in the field of GxP and the activity to be transferred.  It is recommended that 349 

the quality units of the SU and RU participate in this activity.  350 
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4.4. The assessment should further cover capabilities and resources related to personnel, premises, 351 

equipment and instruments, utilities, cleaning, QC, documentation, computerized systems, 352 

qualification, validation and further HSE-related considerations including waste management. 353 

 354 

4.5. The assessment to determine feasibility for technology transfer may include technical, 355 

business, quality, regulatory and legal aspects.  356 

 357 

5. Organization	and	management	358 

	359 

5.1. All technology transfer activities should be organized and planned. 360 

 361 

5.2. There should be formal agreements between the parties involved in the transfer of technology, 362 

which specify the responsibilities of each party before, during and after transfer.  The 363 

agreement should cover, for example, data management, data integrity, documentation and 364 

validation. 365 

 366 

5.3. All the necessary activities to be executed during the technology transfer project should be 367 

identified, organized and documented at the start of the project.  Responsibilities across the 368 

SU, RU, sponsor and Marketing Authorization Holder (MAH) should be defined in writing.  369 

 370 

5.4. Where applicable, the MAH should coordinate the transfer of the necessary documentation 371 

related to the technology transfer from the SU to the RU, including the relevant regulatory 372 

documents. 373 

 374 

5.5. The SU should provide criteria and information on inherent risks, hazards and critical steps 375 

associated with the process, product or procedure to be transferred.  These may serve as a 376 

basis for the risk assessment exercise. 377 

 378 

5.6. The technology transfer should be managed by responsible persons from each site (the SU and 379 

RU) and any other units with the appropriate technical and quality oversight.  A technology 380 

transfer team may be appointed with identified and documented responsibilities. 381 

 382 
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5.7. The team members should have the necessary qualifications and experience to manage the 383 

particular aspects of the transfer. 384 

 385 

5.8. The SU should make all the necessary information and knowledge with regard to the product, 386 

process or procedure available in relevant documents in order to ensure a successful transfer. 387 

 388 

5.9. The RU should be able to accommodate the intended production capacity.  If possible, it should 389 

be established at the outset whether or not the intention is to perform single-batch 390 

manufacture, continuous production or campaigns. 391 

 392 

5.10. Consideration should be given to the level and depth of detail to be transferred to support 393 

production and any further process development and optimization at the RU as intended under 394 

the transfer project plan.  395 

 396 

5.11. Consideration should be given to the technical expertise, site technology and site capabilities 397 

for the RU.  Any process robustness issues should be identified upfront by the SU so that plans 398 

may be put in place at the RU. 399 

 400 

5.12. The SU should assess the suitability and degree of preparedness of the RU before transfer, with 401 

regard to premises, equipment and support services (e.g. purchasing and inventory control 402 

mechanisms and pharmaceutical quality system - QC procedures, documentation, computer 403 

validation, site validation, equipment qualification, water for pharmaceutical production and 404 

waste management).  405 

 406 

5.13. The SU and the RU should jointly verify that the following, satisfactorily completed, validation 407 

protocols are available:  408 

•  installation qualification (IQ) and operational qualification (OQ) data for manufacturing 409 

and packaging equipment at the RU site and analytical equipment; and  410 

•  qualification of the rooms for both manufacture and packaging at the RU site. 411 

 412 

5.14. A training programme should be implemented covering various topics, including those specific 413 

to the process, product or procedure to be transferred. 414 

 415 



Working document QAS/20.869/Rev.1 
Page 15 

 

 

5.15. Changes and adaptations made during the course of the project should be done in accordance 416 

with a standard procedure.  Risk assessment should cover technical, quality, regulatory and 417 

other aspects.  The project manager should evaluate the impact to the project cost, schedule, 418 

and resourcing based on an updated risk assessment. 419 

 420 

5.16. The execution of the technology transfer project should be documented in a report which is 421 

supported by the relevant data.  422 

 423 

5.17. Whenever possible, the SU should send personnel to the RU site at critical phases of the project 424 

to assist with the transfer of knowledge. 425 

 426 

5.18. Data should meet ALCOA+ principles. 427 

 428 

6. Quality	management	and	quality	risk	management	429 

	430 

6.1. The SU and RU should each have an appropriately designed, clearly defined and documented 431 

quality system. 432 

 433 

6.2. The quality system should be adequately resourced, implemented and maintained. 434 

 435 

6.3. The quality system should incorporate GxP which should be applied to the life cycle stages of 436 

the products and processes, including technology transfers. 437 

 438 

6.4. The quality system should ensure that: 439 

• responsibilities are clearly specified in writing; 440 

• operations are clearly defined in writing; 441 

• there is a system for quality risk management; and 442 

• arrangements are made for the documented technology transfer. 443 

 444 

6.5. Quality risk management should be implemented as a systematic process for the assessment, 445 

control, communication and review of risks. 446 

 447 
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6.6. The system for quality risk management should be described in writing and cover appropriate 448 

areas such as, but not limited to, premises, equipment, materials, products, production, 449 

processes, QC, qualification, validation and the process of technology transfer. 450 

 451 

6.7. The evaluation of the risk should be based on scientific knowledge and experience including 452 

that of the process and product. 453 

 454 

6.8. The level of effort, formality and documentation of the quality risk management process should 455 

be commensurate with the level of risk. 456 

 457 

6.9. The procedures and records for quality risk management should be retained. 458 

 459 

7. Documentation	460 

 461 

7.1. An authorized technology transfer document, for example, a Master Plan (or Technology 462 

Transfer Protocol) should list the intended sequential phases and activities of the transfer, 463 

where appropriate.  The document should include, for example, the following: 464 

• title; 465 

• objective; 466 

• scope; 467 

• name and addresses of the SU and RU; 468 

• key personnel and their responsibilities; 469 

• phases of the project including key activities, deliverables and the associated 470 

accountabilities; 471 

• approximate timing of key activities/deliverables including the timing of trial 472 

production batches and validation batches; 473 

• reference to other transfer plan documents relevant to the process being transferred;  474 

• reference to qualification/validation master plans relevant to the process being 475 

transferred: equipment/facilities/utilities qualification project plan, site-476 

independent/site-dependent process validation master plan(s), method validation 477 

master plan; 478 

• reference to gap assessments and risk assessments;  479 
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• acceptance criteria for a successful transfer;  480 

• a parallel comparison of premises, equipment, instruments, materials, procedures, and 481 

methods for the transfer under consideration. 482 

 483 

Note: A list with examples of documents commonly required in technology transfer is presented in 484 

Appendix 1. 485 

 486 

7.2. Standard operating procedures (SOPs) should be followed, describing actions to be taken 487 

during the technology transfer process. 488 

 489 

7.3. Records should be maintained for the activities performed during the technology transfer 490 

process (e.g. a technology transfer report).  The report content should reflect the protocol and 491 

SOPs that were followed.  The report should summarize the scope of the transfer, the critical 492 

parameters as obtained in the SU and RU, and the final conclusions of the transfer.  Changes, 493 

deviations, investigations and relevant appropriate actions taken should be recorded.  The SU 494 

should provide all the relevant supportive documents with data, results and other relevant 495 

information to facilitate a successful transfer of technology and also comparison of data  496 

 497 

8. Premises	498 

 499 

8.1. The RU should have appropriate premises with the layout, construction and finishing suitable 500 

for the intended operations.  Utilities such as heating, ventilation and air conditioning, as well 501 

as gas and water systems, should have sufficient capacity and should be appropriate for the 502 

intended process, product or procedure to be transferred. 503 

 504 

8.2. The SU should provide the RU with information on relevant health, safety and environmental 505 

issues, including: 506 

• inherent risks of the manufacturing processes (e.g. reactive chemical hazards, 507 

exposure limits, fire and explosion risks); 508 

• health and safety requirements to minimize operator exposure (e.g. atmospheric 509 

containment of pharmaceutical dust); 510 
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• emergency planning considerations (e.g. in case of gas or dust release, spillage, fire and 511 

firewater run-off); and 512 

• identification of waste streams and provisions for re-use, recycling and/or disposal, 513 

including antimicrobial substances. 514 

 515 

9. Equipment	and	instruments	516 

 517 

9.1. The SU should provide a list (or similar document) of equipment and instruments involved in 518 

the production, filling, packing and QC testing.  It should include the makes and models of the 519 

relevant equipment and instruments, including those of single-use, to ensure evaluation of 520 

similar principles of operation. 521 

 522 

9.2. A review and a side-by-side comparison of equipment, instruments, as well as process steps 523 

and parameters of the SU and RU should be carried out in terms of their working principle, 524 

capacity, make and models to ensure that they are capable of appropriately performing the 525 

required processes and methods. 526 

 527 

9.3. The facility- and building-specific location of all equipment at the RU should be considered at 528 

the time of drawing up process maps or flow charts of the manufacturing process to be 529 

transferred, including flow of personnel, flow and intermediate storage of materials.  530 

 531 

9.4. Where the review and comparison identify any gaps or differences, the appropriate action 532 

should be taken.  This may include the adaptation of existing equipment or acquisition of new 533 

equipment.  Any modification or adaptation of existing equipment to become capable of 534 

reproducing the process being transferred should be documented. 535 

 536 

9.5. Production volumes and batch sizes at the SU and RU should be compared.  Where batch sizes 537 

are different, the impact should be assessed as part of risk assessment and the appropriate 538 

action planned and taken.  Other factors relating to equipment to be reviewed may include: 539 

• minimum and maximum capacity; 540 

• material of construction of contact surfaces; 541 

• critical operating parameters; 542 
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• components (e.g.  filters, screens, and temperature/pressure sensors); and 543 

• range of intended use. 544 

 545 

9.6. The impact of the potential product to be transferred, on existing products manufactured on 546 

site (and vice versa), should be assessed.  547 

	548 

10. Qualification	and	validation	549 

 550 

10.1. The extent of qualification and validation to be performed should be determined on the basis 551 

of risk management principles, taking into account the product’s life cycle phase. 552 

 553 

10.2. Equipment and instruments should be qualified and calibrated before using them to support 554 

the technology transfer activities. 555 

 556 

10.3. Process validation should be done according to guidelines as published in current WHO 557 

Technical Report Series (3). 558 

 559 

10.4. Production processes and analytical procedures should be appropriately transferred to the RU 560 

following documented procedures.  Where validation data exist, these should be included in 561 

the transfer. 562 

 563 

10.5. For cleaning procedures, development and validation should be done in accordance with the 564 

guidelines as published in current WHO Technical Report Series (6).  Points to consider when 565 

using HBEL in cleaning validation (14) should be taken into account in establishing cleaning 566 

procedures, cleanability studies and setting acceptance limits.  567 

 568 

10.6. Analytical procedures should be validated or verified according to the guidelines as published 569 

in current WHO Technical Report Series (7). 570 

 571 

10.7. Qualification and validation procedures, protocols, data and results should be appropriately 572 

recorded.  The documents should be retained as defined in procedures. 573 

 574 
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11. Life	cycle	approach	575 

 576 

11.1. The relevant stage of the life cycle of the facility, equipment, instrument, utility, product, 577 

process or procedure to be transferred should be taken into consideration when the transfer 578 

is planned and executed.  This also applies to the control strategy and process validation. 579 

 580 

11.2. The responsible entities should monitor the progress of the project at each applicable stage of 581 

the life cycle aspect of the transfer to ensure a successful completion of the transfer.  582 

 583 

12. Phases	of	a	technology	transfer	project	584 

 585 

12.1. The technology transfer project plan may be divided into different phases.  These may include, 586 

for example: 587 

• Phase I: Project initiation; 588 

• Phase II: Project planning; 589 

• Phase III: Project transfer execution; and 590 

• Phase IV: Project review and closeout. 591 

 592 

Phase I: Project initiation 593 

 594 

12.2. During the initiation phase of the project, a unit should normally identify the need for the 595 

technology transfer.  This may be because of lack of capacity, transfer from development to 596 

commercial site or transfer from one company to another. 597 

 598 

12.3. The units should establish initial discussion and identify whether or not there is any interest for 599 

such a project  (See also section on due diligence above.) 600 

 601 

12.4. The RU should be able to accommodate the intended activity. 602 

 603 

12.5. The RU should have the necessary technical expertise, technology and capability. 604 

 605 
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12.6. A sufficient level and depth of detail to support the activity, and any further development and 606 

optimization at the RU, should be transferred. 607 

 608 

Phase II: Project planning 609 

 610 

12.7. The SU and RU should jointly establish a team that will coordinate activities and execute the 611 

technology transfer exercise.  Where the technology transfer involves a site that has limited 612 

manufacturing experience or the process being transferred is complex, the SU should consider 613 

providing extensive training and on-site support before the project execution phase begins. 614 

 615 

12.8. The team should perform a risk assessment based on the available data, information and 616 

knowledge of the premises, materials, products, procedures and other related information. 617 

 618 

12.9. The team should prepare the technology transfer document such as the project plan. 619 

 620 

12.10. The team should develop a control strategy which includes, for example: 621 

• risks; 622 

• raw, starting and packaging material attributes; 623 

• analytical procedures in QC; 624 

• critical quality attributes (CQAs), critical process parameters (CPPs) and in-process 625 

controls; and 626 

• acceptance criteria and limits 627 

 628 

12.11. The specifications and critical material attributes of the starting materials (APIs and excipients) 629 

to be used at the RU should be consistent with those materials used at the SU.   630 

 631 

12.12. The SU should provide the RU with the open part of the Drug Master File (DMF), API Master 632 

File (APIMF), or equivalent information, as well as any relevant additional information on the 633 

API of importance for the manufacture of the pharmaceutical product. 634 

 635 

12.13. The specifications of excipients should be made available by the SU for transfer to the RU site. 636 

 637 
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12.14. Product, process and procedure knowledge should be an essential part of the transfer process 638 

from SU to RU.  639 

 640 

12.15. The critical quality attributes, critical process parameters, material attributes, control strategy 641 

and any other impacting elements on the quality of the product should be available.  (See also 642 

ICH guidelines.) 643 

 644 

12.16. The SU should provide the product information including its qualitative and quantitative 645 

composition, physical description, method of manufacture, in-process controls, control 646 

method and specifications, packaging components and configurations, and any safety and 647 

handling considerations to the RU. 648 

 649 

12.17. The SU should provide any information on the history of process development which may be 650 

required to enable the RU to perform any further development and or process optimization 651 

after successful transfer. 652 

 653 

12.18. The SU should provide to the RU information on any health, safety and environmental issues 654 

associated with the manufacturing processes to be transferred and the implications thereof 655 

(e.g. need for gowning or protective clothing). 656 

 657 

12.19. The SU should provide to the RU information on current processing and testing, including but 658 

not limited to: 659 

• a detailed description of facility requirements and equipment; 660 

• information on starting materials, applicable Material Safety Data Sheet (MSDS) where 661 

required, storage and distribution requirements for raw materials and finished 662 

products; 663 

• description of manufacturing steps (narrative and process maps or flow charts, and/or 664 

master batch records), including the qualification of in-processing hold times and 665 

conditions, the order and method of raw material addition and bulk transfers between 666 

processing steps; 667 

• description of analytical procedures; 668 

• identification and justification of control strategy (e.g. identification of critical 669 

performance aspects for specific dosage forms, identification of process control points, 670 
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product quality attributes and qualification of critical processing parameter ranges, 671 

sampling plans, statistical process control {SPC} charts); 672 

• design space, in cases where this has been defined; 673 

• validation information (e.g. validation plans and reports); 674 

• annual product quality reviews; 675 

• stability information; 676 

• an authorized set of protocols and work instructions for manufacturing; and 677 

• environmental conditions or any special requirement needed for the facility or 678 

equipment depending on the nature of the product to be transferred. 679 

 680 

12.20. Information on packaging to be transferred from the SU to the RU should include specifications 681 

for a suitable container and closure system, as well as any relevant additional information on 682 

design, packing, processing or labelling requirements and tamper-evident and anti-683 

counterfeiting measures. 684 

 685 

12.21. For QC testing of packaging components, specifications should be provided including drawings, 686 

artwork and material. 687 

 688 

Phase III: Project transfer execution 689 

 690 

12.22. The team should execute the project in accordance with the procedures and agreed plan. 691 

 692 

Production (example: finished pharmaceutical product) 693 

 694 

12.23. During the transfer process, the RU should identify any differences in facilities, systems and 695 

capabilities and discuss these with the SU.  The SU should cooperate with the RU to understand 696 

the potential impact and satisfactorily address this in order to assure equivalent product 697 

quality.  Based on the information received from the SU, the RU should consider its own 698 

capability to manufacture and pack the product to the required standards and should develop 699 

the relevant site operating procedures and documentation before the start of routine 700 

production.  701 

 702 

12.24. The RU should address the following tasks: 703 
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• comparison and assessment of suitability and qualification of facility and equipment; 704 

• description of manufacturing process and flow of personnel and of materials at the RU 705 

(narrative and or process maps or flow charts); 706 

• determination of critical steps in manufacture, including hold times, endpoints, 707 

sampling points and sampling techniques; 708 

• writing and approval of a training plan, SOPs for all production operations (e.g. 709 

dispensing, granulation or blending or solution preparation, tablet compression, tablet 710 

coating, encapsulation, liquid filling, primary and secondary packaging and in-process 711 

QC), packaging, cleaning, testing and storage; 712 

• evaluation of stability information, with generation of site-specific stability data if 713 

required; and 714 

• compliance with regulatory requirements for any changes made (e.g. in terms of batch 715 

size). 716 

 717 

12.25. The transfer of packaging operations should follow the same procedural principles as those of 718 

the product processing. 719 

 720 

12.26. RU should determine the need for qualification and validation for the packaging process. 721 

 722 

Quality control: analytical procedure transfer 723 

 724 

12.27. Analytical procedures used to test pharmaceutical products, starting materials, packaging 725 

components and cleaning (residue) samples, if applicable, should be implemented at the 726 

testing laboratory before the testing of samples for process validation studies is performed by 727 

the RU.  The transfer of the analytical procedure may be accomplished by several approaches 728 

such as confirmation testing, comparability testing between SU and RU results, co-validation 729 

between laboratories, or through a “paper-based knowledge” transfer.  The strategy chosen 730 

should be risk-based and scientifically justifiable. 731 

 732 

12.28. A protocol and Test Transfer Plan defining the steps should be prepared for transfer of 733 

analytical procedures.  The analytical procedures transfer protocol should include: 734 

• a description of the objective, scope and responsibilities of the SU and the RU;  735 

• a specification of materials and methods;  736 
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• the experimental design and acceptance criteria;  737 

• documentation (including information to be supplied with the results, and report forms 738 

to be used, if any);  739 

• procedure for the handling of deviations; and 740 

• details of test samples (starting materials, intermediates and finished products). 741 

 742 

12.29. The SU’s responsibilities for the transfer of analytical procedures typically are to: 743 

• provide method-specific training for analysts and other QC staff, if required; 744 

• assist in analysis of QC testing results; 745 

• define all procedures to be transferred for testing a given product, starting material or 746 

cleaning sample; 747 

• define experimental design, sampling methods and acceptance criteria; 748 

• provide any validation reports for procedures under transfer including proof of their 749 

robustness; 750 

• provide details of the equipment used, as necessary (part of validation report, if 751 

available) and any standard test samples; 752 

• provide approved procedures used in testing; and 753 

• review and approve transfer reports. 754 

 755 

12.30. The RU should exercise its responsibility to: 756 

• review analytical procedures provided by the SU, and formally agree on acceptance 757 

criteria before execution of the transfer protocol; 758 

• ensure that the necessary equipment for QC is available and qualified at the RU site.  759 

The equipment used by the RU during the analytical transfer should meet the 760 

appropriate specifications in order to ensure the requirements of the procedure  or 761 

specification are met; 762 

• ensure that adequately trained and experienced personnel are in place for analytical 763 

testing; 764 

• provide a documentation system capable of recording receipt and testing of samples 765 

to the required specification using approved test procedures, and of reporting, 766 

recording and collating data and designation of status (approved, rejected, 767 

quarantine); 768 

• execute the transfer protocol; 769 
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• perform the appropriate level of validation or verification to support the 770 

implementation of the procedures; and 771 

• generate and obtain approval of transfer reports. 772 

 773 

12.31. The appropriate training should be provided and all training activities and outcomes should be 774 

documented. 775 

 776 

12.32. Reference should be made to compendial monographs such as The International 777 

Pharmacopoeia, European Pharmacopoeia, British Pharmacopoeia and United States 778 

Pharmacopeia, where these are relevant. 779 

 780 

12.33. An experimental design should be prepared which includes acceptance criteria for the  781 

analytical testing procedures.  782 

 783 

12.34. Where products are transferred from one unit to another, the applicable analytical procedures 784 

should also be transferred. 785 

 786 

12.35. Relevant analytical procedure development and validation documentation should be made 787 

available by the SU to the RU, if required. 788 

 789 

12.36. The appropriate transfer protocols and procedures should be followed when analytical 790 

procedures are transferred. 791 

 792 

12.37. The number of analysts involved in the transfer, from both SU and RU, should be defined and 793 

justified. 794 

 795 

12.38. The parameters to be included in the experimental evaluation of the transfer of the analytical 796 

procedure should be defined and justified. 797 

 798 

12.39. Acceptance criteria should be set to determine the success of the transfer.  Statistical trending 799 

of results should be undertaken in order to demonstrate capability of the procedure.  800 

 801 

 802 
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Cleaning 803 

 804 

12.40. To minimize the risk of contamination and cross-contamination, adequate cleaning procedures 805 

should be followed. 806 

 807 

12.41. Cleaning procedures and their validation should normally be site-specific.  In order for the RU 808 

to define its cleaning strategy, the SU should provide information on cleaning at the SU to 809 

minimize cross-contamination due to residues from previous manufacturing steps, operator 810 

exposure and environmental impact, including: 811 

• information on cleanability; 812 

• information on solubility of active ingredients, excipients and vehicles; 813 

• minimum therapeutic doses of active ingredients; 814 

• toxicological assessment; and 815 

• existing cleaning procedures. 816 

 817 

12.42. Additional applicable information should be provided, such as: 818 

• cleaning validation reports (chemical and microbiological); 819 

• potential degradation products and impurities; 820 

• risks of antimicrobial resistance; 821 

• information on cleaning agents used (efficacy, evidence that they do not interfere with 822 

analytical testing for residues of APIs, removal of residual cleaning agents); and 823 

• recovery studies to validate the sampling methodology. 824 

 825 

12.43. Before the transfer, the SU should provide information on limits for product residues and the 826 

rationale for limit selection. 827 

 828 

12.44. Based on the information provided by the SU, cleaning procedures should be designed at the 829 

RU, considering relevant characteristics of the residues to be cleaned (e.g. potency, toxicity, 830 

solubility), manufacturing equipment design and configuration; and cleaning agent. 831 

 832 

 833 

 834 

 835 
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Phase IV: Project review and closeout 836 

 837 

12.45. The progress and success of the transfer of technology should be monitored and reviewed 838 

during and after completion of the project.  The review should further ensure that, as 839 

appropriate, stability studies are started and continued; post-marketing commitments are 840 

monitored; and new material suppliers are integrated into the quality management system. 841 

 842 

12.46. Compliance with the procedures and protocols should be verified.  Deviations and changes 843 

should be documented and investigated where appropriate. 844 

 845 

12.47. Where possible, data and results should be subjected to appropriate statistical calculation and 846 

evaluation to determine trends, compliance with control limits and capability studies. 847 

 848 

12.48. A technology transfer report should be prepared, based on the data and information obtained 849 

during the project.  The supportive data should be kept and be accessible. 850 

 851 

12.49. The report, which should include an assessment of the data and information and a conclusion, 852 

should be authorized by the persons responsible in doing so.    853 

854 
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Appendix	1	994 

Example	of	documentation	commonly	required	for	the	995 

transfer	of	technology*	996 

 997 

The table below provides an example of documentation commonly required for the transfer of 998 

technology. 999 

 1000 

Aspect Related documentation 
 

Regulatory Regulatory process description 
Applicable regulatory documentation 

Starting materials (active pharmaceutical  
   ingredients (API) and excipients) 

Drug Master File (DMF), API Master File (APIMF), 
   Active Substance Master File (ASMF) 
Material Safety Data Sheets 
Product development report 
Storage conditions 
Stability data 
Forced stability data 
Specifications 
Supplier qualification 
References 

Formulation Formulation development reports 
Master formula 
Material compatibility/interaction studies 
Specifications for delivery devices   

Batch manufacturing Master of executed batch record 
Scale up information 
Risk assessment 
Critical process parameters In-process control  
   specification 
Scale up protocol and report 
Process validation 

Packaging Packaging material specification 
Master of executed packaging record 
Validation 
Sampling plan 
Acceptance Quality Level (AQL) for products and  
   defects 
Packaging validation 

Finished product Specification 
Analytical procedures Analytical test procedures 

Analytical procedure development 
Analytical procedure validation 
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Standard test procedures 
Instrument specifications  

Quality control  Sampling procedures (e.g. in-process control) 
Stability testing protocol and procedures 
Release test analytical procedure validation 

Equipment and instruments List of equipment and instruments 
Preventive maintenance information  
Overview of qualification  

Cleaning Cleaning validation master plan 
Cleaning procedure development and  
   cleanability 
Cleaning procedures 
Health Based Exposure Level (Permitted daily  
   exposure) information reports 
Analytical procedures validation for cleaning    
Cleaning validation reports and recovery study 
reports 

Other documents Recalls and complaint reports 
Bio-batch information 
Pilot batch information 
History of changes and change management 
Hold time protocols and reports 

 1001 
*Note: These are examples.  All the required documents should be identified for the different tasks. 1002 
 1003 

 1004 


