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Handling and Retention of BA and BE Testing Samples 1 

Guidance for Industry1 2 
 3 

 4 
This draft guidance, when finalized, will represent the current thinking of the Food and Drug 5 
Administration (FDA or Agency) on this topic.  It does not establish any rights for any person and is not 6 
binding on FDA or the public.  You can use an alternative approach if it satisfies the requirements of the 7 
applicable statutes and regulations.  To discuss an alternative approach, contact the FDA staff responsible 8 
for this guidance as listed on the title page.   9 
 10 

 11 
 12 
 13 

I. INTRODUCTION  14 
 15 
This guidance is intended to provide recommendations for applicants2 of new drug applications 16 
(NDAs) and abbreviated new drug applications (ANDAs), including supplemental applications, 17 
and contract research organizations (CROs), regarding the procedures for handling reserve 18 
samples from relevant bioavailability (BA) and bioequivalence (BE) studies, as required by §§ 19 
320.38 and 320.63 (21 CFR 320.38 and 320.63),3 and recommendations regarding 20 
responsibilities of each party involved in the study pertaining to reserve samples.  In the context 21 
of §§ 320.38 and 320.63, the term applicant includes, as appropriate, study sponsor and/or drug 22 
manufacturer and the term CRO refers to any party contracted to help conduct BA or BE testing, 23 
including, as appropriate, site management organizations (SMOs), investigators, and testing 24 
sites.4  25 
 26 
The guidance highlights:  27 

(1) How the test article (T) and reference standard (RS) for BA and BE studies should 28 
be distributed to the testing sites 29 

(2) How testing sites should randomly select samples for testing and material to maintain 30 
as reserve samples  31 

(3) How the reserve samples should be retained.  32 
 33 

Additionally, this guidance: 34 

 
1 This guidance has been prepared by the Office of Generic Drugs, in cooperation with the Office of Scientific 
Investigations, the Office of Study Integrity and Surveillance, and the Office of Clinical Pharmacology in the Center 
for Drug Evaluation and Research, and the Office of Regulatory Affairs at the Food and Drug Administration.  
2 A Glossary of terms, as used in this guidance document, appears at the end of the document, and words found in 
the Glossary are bolded at first use.  
3 This includes retention of reserve samples for BA and BE studies conducted under an investigational new drug 
application (IND) as required by 21 CFR 312.57(d). 
4 This interpretation is consistent with the 1993 final rule, which states: “The final rule applies to domestic and 
foreign sponsors and applicants (hereinafter called a study sponsor) who perform in-house bioavailability or 
bioequivalence testing for new drug product approval under an NDA, ANDA, or supplemental application and to 
any domestic and foreign testing facility that performs such bioavailability or bioequivalence testing under contract 
(contract research organization) for a study sponsor.” 58 FR 25918, 25918 (April 28, 1993).  
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(4) Addresses the requirement at 21 CFR 320.38(c) to retain reserve samples of sufficient 35 
quantity to permit FDA to perform five times all the release tests required in an 36 
application or supplemental application 37 

(5) Describes the conditions under which the Agency does not generally intend to take 38 
enforcement action against an applicant or CRO for retaining less than the quantity of 39 
reserve samples of the test article and reference standard that were used in the BA or 40 
BE study as specified in 21 CFR 320.38(c). 41 

 42 
The guidance also provides clarifying recommendations related to certain other relevant 43 
requirements in §§ 320.38 and 320.63. 44 
 45 
This guidance is a revision of the final guidance Handling and Retention of BA and BE Testing 46 
Samples (May 2004) (“the 2004 Guidance”). This guidance is issued in part as final guidance 47 
and in part as draft guidance. Specifically, Section IV.B. of this guidance is issued as final 48 
guidance. It revises and supersedes the agency’s compliance policy related to the quantity of BA 49 
and BE samples retained under § 320.38(c) described in the final guidance Compliance Policy 50 
for the Quantity of Bioavailability and Bioequivalence Samples Retained Under 21 CFR 51 
320.38(c) (August 2020) (“the 2020 Compliance Policy”), which is hereby withdrawn.  Section 52 
IV.B also describes the conditions under which the agency generally does not intend to take 53 
enforcement action against an applicant or CRO that retains less than the quantity of reserve 54 
samples (that is, samples of the T and RS that were used in an in vivo BA or in vivo or in vitro 55 
BE study) specified in the regulation. This revised compliance policy is for immediate 56 
implementation. It also supersedes statements related to quantity of reserve samples in section 57 
IX. Number of Reserve Samples for BA and BE Testing of the draft guidance Nasal Aerosols 58 
and Nasal Sprays for Local Action (April 2003).5 This revised compliance policy is applicable to 59 
all reserve samples for BA and BE studies held to date, including reserve samples from 60 
previously completed BA or BE studies. 61 
 62 
The rest of this guidance is issued as draft guidance for public comment purposes only. It 63 
discusses additional recommendations around the handling and retention of BA and BE testing 64 
samples. When finalized, it will represent the agency’s current thinking on this topic.   65 
 66 
In general, FDA’s guidance documents do not establish legally enforceable responsibilities. 67 
Instead, guidances describe the Agency’s current thinking on a topic and should be viewed only 68 
as recommendations, unless specific regulatory or statutory requirements are cited. The use of 69 
the word should in Agency guidances means that something is suggested or recommended, but 70 
not required. 71 
 72 
II. BACKGROUND 73 

 74 
On November 8, 1990,6  the FDA issued an interim rule in the Federal Register on the retention 75 
of BA and BE testing samples. The intent of the interim rule was to deter possible bias and fraud 76 
in BA and BE testing by study sponsors and/or drug manufacturers. Following a public comment 77 

 
5 We update guidances periodically. For the most recent version of a guidance, check the FDA guidance web page at 
https://www.fda.gov/regulatory-information/search-fda-guidance-documents 
6 55 FR 47034. 
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period, a final rule was issued in the Federal Register of April 28, 1993.7  Implementing 78 
regulations are located in 21 CFR 312.57(d), 314.125(b)(17), 314.127(b), 314.150(b)(9), 79 
320.31(d)(1), 320.38, and 320.63.8 80 
 81 
In the preamble to the 1993 final rule, the Agency stated that the study sponsor and/or drug 82 
manufacturer should not separate out the reserve samples of the T and RS before sending the 83 
drug product to the testing site.9  This is to ensure that the reserve samples are in fact 84 
representative of the drug product provided by the study sponsor and/or drug manufacturer for 85 
the testing. The study sponsor and/or drug manufacturer should send shipment(s) of the T and 86 
RS to the testing site so that the testing site can randomly select samples to retain as reserve 87 
samples, and samples for testing. Generally, the drug product should also be maintained in the 88 
study sponsor’s and/or drug manufacturer’s original container (see section IV).  89 
 90 
Also in the preamble to the 1993 final rule, the Agency noted that reserve sample retention is the 91 
responsibility of the organization that conducts the BA or BE study.10  The intent is to eliminate 92 
the possibility of sample substitution by the study sponsor and/or drug manufacturer, or prevent 93 
the alteration of any reserve samples from a study conducted by a contractor before release of 94 
drug product samples to the FDA. 95 
 96 
FDA’s Office of Study Integrity and Surveillance (OSIS) and field investigators from the Office 97 
of Regulatory Affairs conduct inspections of clinical and analytical sites that perform BA and BE 98 
studies for study sponsors and/or drug manufacturers seeking approval of drug products under 99 
NDAs and ANDAs. A frequent finding from these inspections is the absence of reserve samples 100 
at the testing sites where the studies are conducted. In many cases, OSIS finds that testing sites 101 
return reserve samples to the study sponsors and/or drug manufacturers, against the direction of 102 
the regulations in §§ 320.38 and 320.63. In other cases, study sponsors and/or drug 103 
manufacturers, SMOs, or contract packaging facilities designate the T and RS for each subject 104 
and preclude the testing sites from randomly selecting representative reserve samples from the 105 
supplies. OSIS also finds that deviations from the regulations often occur in comparative clinical 106 
pharmacodynamic or comparative clinical endpoint BE studies in which the studies are confused 107 
with clinical safety or efficacy studies. The comparative clinical pharmacodynamic or 108 
comparative clinical endpoint BE studies are usually multisite, blinded studies conducted under 109 
contract (either directly with the study sponsor or drug manufacturer or through an SMO) by 110 
physicians or investigators who use their own clinics or offices to conduct the studies. As such, 111 
some investigators incorrectly believe their clinics or offices are not considered CROs required 112 
to retain reserve samples.  113 
 114 

 
7 58 FR 25918. 
8 These citations reflect the current location of the implementing regulations. When originally codified in 1993, 
some might have appeared in different locations, e.g., the material currently at 21 CFR 312.57(d) appeared at 21 
CFR 312.57(c) when originally codified in 1993.  
9 58 FR 25918 at 25920. 
10 58 FR 25918 at 25921.  
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This revised guidance11 clarifies the recommendations related to the handling and retention of 115 
reserve samples: 116 

 Section III clarifies the types of in vivo and in vitro studies for which an applicant or its 117 
CRO is required to retain reserve samples.  118 

 Section IV.A. updates the sampling techniques recommended in the 2004 Guidance to 119 
reflect that generally reserve samples should be selected by the testing sites prior to 120 
conducting the BA or BE study and provides new recommendations on how to handle 121 
reserve samples for co-packaged products, blinded studies, and repackaged products.  122 

 Section IV.B. describes the conditions under which FDA generally does not intend to 123 
enforce the requirement to retain a sufficient quantity to perform five times all the release 124 
tests required in the application or supplemental application.  This section of the guidance 125 
is final and for immediate implementation.  126 

 Section IV.C. clarifies FDA’s recommendations for each testing site regarding the 127 
retention of reserve samples for multiple studies, multiple batches, and multiple 128 
shipments.  129 

 Section IV.D. discusses FDA’s recommendations regarding access to and storage of 130 
reserve samples, including the appropriate tracking and documentation of transfers of 131 
reserve samples.  132 

 Section V clarifies the responsibilities of the stakeholders (i.e., study sponsor, drug 133 
manufacturer, testing site, investigator, CRO, SMO, etc.) for the handling and retention 134 
of reserve samples in various study settings.  135 

 136 
III. APPLICABILITY OF RESERVE SAMPLES REQUIREMENT 137 
 138 
The study sponsor and/or drug manufacturer should clarify to the testing sites whether reserve 139 
samples are required to be retained under §§320.38 and 320.63. Where a study sponsor and/or 140 
drug manufacturer determines that reserve samples are required to be retained, FDA 141 
recommends, as a best practice, documenting a detailed plan for the handling and retention of 142 
reserve samples in the study protocol and describing the procedures followed and what was 143 
retained in the study report. It is recommended that the study protocol and study report include: 144 
the method for random selection of the reserve samples; the testing site staff responsible for 145 
selecting the reserve samples for retention; the total quantity of reserve samples; the number of 146 
shipments of study drug (T and RS) to each testing site; and the number of reserve samples from 147 
each shipment. This information will help support evaluation of the study’s integrity. 148 
 149 

A. In vivo BA and BE studies 150 
 151 
The applicant or, if testing is performed under contract, its CRO must retain appropriately 152 
identified reserve samples of the T and RS used in an in vivo BA or BE study in accordance with 153 
§§ 320.38 and 320.63. Generally, reserve samples must be retained for an in vivo BA or BE 154 
study that is required for approval. FDA recognizes that reserve samples are not required to be 155 
retained for all in vivo studies. For example, reserve samples are not required to be retained for 156 

 
11 As noted above, section IV.B. of this document is issued as final guidance for immediate implementation.  The 
remainder the document is issued as draft guidance.   
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in vivo studies that assess irritation, sensitization, or stand-alone adhesion12 of transdermal or 157 
topical delivery systems.  158 
 159 

B. In vitro BE studies 160 
 161 
21 CFR 320.63 states: 162 

 163 
The applicant of an abbreviated application or a supplemental application submitted 164 
under section 505 of the Federal Food, Drug, and Cosmetic Act, or, if bioequivalence 165 
testing was performed under contract, the contract research organization shall retain 166 
reserve samples of any test article and reference standard used in conducting an in vivo or 167 
in vitro bioequivalence study required for approval of the abbreviated application or 168 
supplemental application. 169 

 170 
The regulations for reserve samples apply to in vitro BE studies. Please note, however, that not 171 
all in vitro studies are BE studies, and in vitro studies that are not BE studies are not subject to 172 
the regulations for reserve samples. For example, applicants may conduct in vitro 173 
characterization studies that compare test and reference products but that are not in vitro BE 174 
studies. An in vitro BE study typically should have well-defined statistical equivalence criteria 175 
and endpoints. Generally, product-specific guidances (PSGs) explicitly describe in vitro tests as 176 
either in vitro BE studies or in vitro characterization studies. FDA recommends that reserve 177 
samples be retained for all studies that PSGs describe as in vitro BE studies. The in vitro BE 178 
studies recommended in PSGs for nasal aerosols and nasal sprays for local action are examples 179 
of this. Also, in vitro studies conducted to compare dissolution rates for different strengths of the 180 
same formulation are not subject to the reserve sample regulations because they are used as 181 
qualifying criteria for a biowaiver, not to establish BE.  182 
 183 
   184 
IV. HANDLING AND RETENTION OF RESERVE SAMPLES  185 
 186 

A. Sampling Techniques 187 
 188 
We recommend that the party responsible for sending the T and RS to the testing site (usually 189 
study sponsor and/or drug manufacturer) send shipment(s) of the T and RS to the testing site 190 
packaged in such a way that the testing site can randomly select samples for BA or BE testing 191 
and samples to maintain as reserve samples in the original container(s). Reserve samples should 192 
not be selected by the study sponsor and/or drug manufacturer or other packaging site prior to 193 
reaching the testing site(s).13 The reserve samples should be randomly selected from each 194 

 
12 Applicants may choose to evaluate transdermal delivery system (TDS) adhesion in studies performed to evaluate 
TDS adhesion only or in studies performed with a combined purpose (e.g., for the simultaneous evaluation of 
adhesion and bioequivalence with pharmacokinetic endpoints). As used in this guidance, stand-alone adhesion refers 
to a TDS study that only evaluates adhesion, without some other combined purpose. See draft guidances on 
Assessment of Adhesion for Topical and Transdermal Systems Submitted in New Drug Applications (July 2021) and 
Assessing Adhesion with Transdermal and Topical Delivery Systems for ANDAs (April 2023), which, when 
finalized, will represent FDA’s current thinking on adhesion studies.  
13 Where a study uses a central pharmacy to manage multiple testing sites, reserve samples should not be selected by 
the central pharmacy, but by the actual testing sites.  
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shipment at each testing site before administering or dispensing samples from that shipment for 195 
use in the BA or BE study. FDA inspections have revealed that selecting reserve samples from 196 
leftover testing samples (samples not administered to subjects or used in the study) has left 197 
some study sites with insufficient quantities to retain as reserve samples, and improper storage 198 
of reserve samples not in the original containers or in multiple open containers. As such, 199 
leftover samples should not be retained as reserve samples, unless the study involves use of a 200 
single container of bulk packaged single-dose unit product as described below. This will help 201 
ensure that the reserve samples are in fact representative of the drug product provided by the 202 
study sponsor and/or drug manufacturer and used in the BA or BE study, that they are retained 203 
in sufficient quantity and in accordance with storage requirements, and that they are retained in 204 
the study sponsor’s and/or drug manufacturer’s original container. Because the study sponsor 205 
and/or drug manufacturer may provide a testing site with a variety of container sizes and 206 
packaging, FDA considers the representativeness requirement described in § 320.38(a) to 207 
inherently include flexibility in the technique used to randomly select the reserve samples 208 
depending on the size and type of packaging used for the drug product. For example, any of the 209 
following random sampling techniques might be used by the testing site for the container size 210 
and packaging described (italicized text is particularly relevant). 211 

 212 
Single Container of Bulk Packaged Single-Dose Unit Product – If a single container of bulk 213 
packaged single-dose unit product for each of the T and RS are provided to the testing site 214 
(e.g., one bottle of 500 tablets), the testing site should remove a sufficient quantity of the T and 215 
RS from their respective containers to conduct the study; the remainder in each container 216 
should be retained as reserve samples in the original containers in accordance with the 217 
recommendations for handling and retaining reserve samples (quantity, access, storage, etc.) 218 
discussed below. However, if removal of the quantity necessary to conduct the study leaves the 219 
container with a remainder that is less than the recommended minimum quantity as described in 220 
section IV.B., more than one container should be shipped to the testing site and the techniques 221 
for multiple containers described below should be applied.  222 

 223 
Multiple Containers – If multiple containers of the T and RS are provided to the testing site, 224 
the testing site should randomly select a sufficient number of containers of the T and RS to 225 
retain as reserve samples in the original containers; the remaining containers of the T and RS 226 
should be used to conduct the study.  227 

 228 
Unit Dose – If the T and RS are provided to the testing site in unit dose packaging, the testing 229 
site should randomly select a sufficient quantity of unit doses of the T and RS to retain as 230 
reserve samples in the original unit dose packaging; the remaining unit doses of the T and RS 231 
should be used to conduct the study. Providing the study medications (T and RS) in unit dose 232 
packaging and all the reserve samples (T and RS) in bulk containers is not recommended 233 
because it inappropriately precludes the testing site from randomly selecting reserve samples. 234 

 235 
Co-Packaged Products – If the BA or BE study involves testing co-packaged products (e.g., 236 
injector and vial), the testing site should randomly select a sufficient quantity of the T and RS 237 
co-packaged products (e.g., both drug and device) to retain as reserve samples in the original 238 
containers; the remaining samples of co-packaged products (e.g., drug and device) should be 239 
used to conduct the study.   240 
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 241 
Blinded Study – If the study is to be blinded and the T and RS (and placebo, (P), as applicable) 242 
are provided to the testing site in unit dose packaging with each unit dose labeled with a 243 
randomization code, the study sponsor and/or drug manufacturer should provide the testing site 244 
with a labeled set of the T and RS (and P, as applicable) sufficient to conduct the study and with 245 
additional, identically labeled sets sufficient for the testing site to retain the recommended 246 
minimum quantities for reserve samples identified in section IV.B. below.  247 
 248 
FDA is aware that many study sponsors and/or drug manufacturers (or their SMOs) now use 249 
interactive response technology (IRT) for randomization. During inspections, we have seen 250 
instances where the study sponsor and/or drug manufacturer or SMO uses IRT to determine 251 
which containers to select as reserve samples or otherwise instructs the testing site to select 252 
specific pre-numbered containers as reserve samples.  As noted above, reserve samples should 253 
not be selected by the study sponsor and/or drug manufacturer or other packaging site prior to 254 
reaching the testing sites. SMOs should not select reserve samples or tell testing sites which 255 
pre-numbered containers to retain as reserve samples (even when the selection is based on the 256 
use of IRT), because SMOs involved in packaging the T and RS (and P, as applicable) would 257 
know the identity of the individually numbered containers, and therefore such pre-selection 258 
could compromise the integrity of the study. This disrupts random selection and sometimes 259 
breaks the blinding of samples absent a clinical safety issue necessitating the unblinding. Study 260 
sponsors and/or drug manufacturers, SMOs, or other individuals should not instruct testing sites 261 
to select a specific pre-numbered container(s) as reserves; rather, testing sites should randomly 262 
select a sufficient quantity of the pre-numbered containers to retain as reserve samples.  263 
 264 
Additionally, for blinded studies, the T and RS (and P, as applicable) are often shipped to the 265 
testing site in blocks (also referred to as blinded kits or labeled sets), so it is important that the 266 
testing site selects and retains intact blocks of product (which consist of T, RS, and P, as 267 
applicable) or that the process for selecting reserve samples permits the site to retain sufficient 268 
representative samples from blocks of T, RS, and P without un-blinding the samples. FDA 269 
recommends that the testing site randomly select a sufficient quantity of blocks from each 270 
shipment of product used in the study to retain as reserve samples in their original packaging 271 
and then use the remaining blocks to conduct the study.  272 
 273 
We also recommend that the study sponsor and/or drug manufacturer provide to the testing site 274 
a sealed code (e.g., IRT blinded code or blinded label) with the blinded drug product at the 275 
beginning of the study for use by FDA should it be necessary to break the code. The sealed 276 
code should be maintained at the testing site. Alternatively, the sealed code may be archived 277 
with the study documents offsite once the study has been completed but should be readily 278 
accessible for use upon request by FDA. 279 
 280 
Repackaged Products – Study sponsors and/or drug manufacturers that repackage T or RS drug 281 
products prior to shipping them to the testing sites (for example, in order to effectively blind a 282 
study when the RS is a commercially marketed drug product obtained in its original 283 
manufacturer’s packaging) should ensure that the repackaged product retains the appropriate 284 
batch or lot number and expiration date associated with the product to allow for positive 285 
identification that the reserve samples are representative of what was used in the study. 286 
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Additionally, as a reminder, as with other drug products, the containers of the repackaged 287 
product must meet all container closure requirements in accordance with 21 CFR 211 and all 288 
requirements related to the product’s labeling. Each testing site (not the repackager, study 289 
sponsor and/or drug manufacturer) conducting a BA or BE study should randomly select and 290 
retain reserve samples of the drug product used for the study from the study sponsor’s and/or 291 
drug manufacturer’s original container (which may have been previously repackaged from 292 
another manufacturer’s container). Regardless of whether the T and RS are repackaged, each 293 
reserve sample must be stored under conditions consistent with product labeling, and must be 294 
adequately labeled so that the reserve sample can be positively identified as having come from 295 
the same sample as used in the specific BA or BE study. Adequate repackaging records 296 
(original manufacturer’s container to repackaged container) should be maintained by the 297 
repackager, study sponsor and/or drug manufacturer and made available to the Agency upon 298 
request to help make a positive identification that the reserve sample was obtained from the 299 
same sample as used in the specific BA or BE study.  300 
 301 

B. Quantity of Reserve Samples14 302 
 303 
The regulations at §§ 320.38 and 320.63 require the applicant or, if testing is performed under 304 
contract, its CRO to retain reserve samples of the T and RS used in conducting certain in vivo 305 
BA studies or an in vivo or in vitro BE study in a sufficient quantity to permit FDA to perform 306 
five times all the release tests required in the application or supplemental application. Because 307 
of technological advances in FDA’s ability to test these products using methods that are less 308 
destructive and more sensitive, FDA can now detect the identity and composition of the test 309 
article and reference standard with smaller volumes of samples. As such, FDA finds it may be 310 
appropriate for applicants (or their CROs) to retain a lesser quantity of samples than what is 311 
specified in § 320.38(c), as long as it is still sufficient for FDA to conduct the necessary 312 
“chemical and physical examination of the samples to assure the identity and composition of the 313 
test article and reference standard” as intended by the regulation.15 Under current 314 
physicochemical testing methods, the Agency generally needs the quantities described below to 315 
conduct the necessary testing of the samples. Accordingly, at this time and based on our current 316 
understanding of the risks involved, FDA generally does not intend to enforce the requirement 317 
to retain a sufficient quantity to perform five times all the release tests required in the 318 
application or supplemental application, so long as the identified lower quantities below are 319 
retained:   320 
 321 

 
14 As explained in the introduction, this section of the guidance is final and for immediate implementation.  The 
conditions described in this section, under which FDA does not generally intend to take enforcement action against 
an applicant or CRO for retaining less than the quantity of reserve samples of the test article and reference standard 
that were used in the BA or BE study specified in § 320.38(c), supersede FDA’s previous statements on the topic in 
the 2004 Guidance, the 2020 Compliance Policy (hereby withdrawn), and in section IX. Number of Reserve 
Samples for BA and BE Testing of the draft guidance Nasal Aerosols and Nasal Sprays for Local Action (April 
2003). FDA is implementing this section of the guidance without prior public comment because the Agency has 
determined that prior public participation is not feasible or appropriate (see section 701(h)(1)(C)(i) of the FD&C Act 
and 21 CFR 10.115(g)(2) and (g)(3)). FDA made this determination because the approach in the guidance presents a 
less burdensome policy that is consistent with public health.  
15 58 FR 25918, at 25923.   
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For in vivo studies: A minimum quantity of 30 single-dose (SD) or 3 multi-dose 322 
(MD) units each of the T and RS (and P if applicable) in the original container in 323 
total across all testing sites with at least 1 unit in the original container per 324 
treatment (or blinded kit, as applicable) retained from each shipment16 used in the 325 
BA or BE study.17

     326 
 327 
For in vitro studies:  A minimum quantity of 30 SD or 3 MD units in the original 328 
container per batch each of the T and RS in total for all in vitro studies conducted 329 
at the testing site with at least 1 unit in the original container each of the T and RS 330 
retained from each shipment used in the BE studies. 331 

 332 
This compliance policy is applicable to all reserve samples for BA and BE studies held to date, 333 
including reserve samples from previously completed BA or BE studies. 334 
 335 
The quantities above reflect differences between in vitro and in vivo studies.  For example, 336 
because, unlike in vitro studies, in vivo studies often involve multiple testing sites, the lower 337 
quantities are reflective of the recommended minimum total quantity to be retained for the study 338 
across all testing sites for in vivo studies. Additionally, because FDA often recommends testing 339 
three different batches of drug product in in vitro BE studies, we recommend that the testing site 340 
randomly select reserve samples from each batch used in the BE study to help ensure random 341 
selection, prevent sample manipulation by sponsors, and avoid the potential for biased testing or 342 
sampling. Overall, the lower quantities described above help ensure the Agency will be able to 343 
collect a sufficient quantity of reserve samples for testing the identity and composition of the 344 
drug products used in each BA or BE study when necessary.  345 
 346 
Testing sites should not open containers to retrieve the recommended minimum quantity for 347 
reserve samples. Rather, reserve samples should be retained in the original container as defined 348 
in the glossary. Depending on the study sponsor’s and/or drug manufacturer’s study design (i.e., 349 
number of testing sites, number of shipments of drug product to each testing site, etc.) and 350 
packaging of the drug product, the reserve quantity necessary to be retained may exceed the 351 
recommended quantity of 30 SD units or 3 MD units listed above. For example, if an in vivo 352 
BE study for a MD unit product has ten testing sites and each testing site receives five 353 
shipments of drug products, then it is recommended that at least one MD unit per treatment (or 354 
blinded kit, as applicable) be retained from each shipment, resulting in a total of at least 50 units 355 
per treatment (or blinded kits, as applicable) to be retained for the entire study. As another 356 
example, if an in vivo BE study for a SD unit product has five testing sites and each testing site 357 
receives two shipments of drug products that are packaged into ten-count bottles, then it is 358 
recommended that at least one bottle of SD unit per treatment (or blinded kit, as applicable) be 359 

 
16 If no subject of a BA or BE study received study drug from a shipment received at a testing site, then the site does 
not need to retain reserve samples from that shipment. 
17 Requests for a reduction in the quantity of reserve samples beyond the recommended minimum quantity described 
in this guidance for BA or BE studies involving multiple shipments and testing sites (e.g., comparative clinical 
endpoint studies) should include a detailed description, along with supportive documentation, of any unusual 
circumstances that may prevent a particular study from retaining samples from each shipment and will be addressed 
on a case-by-case basis. 
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retained from each shipment, resulting in a total of at least 100 units per treatment (or blinded 360 
kits, as applicable) to be retained for the entire study. 361 
 362 
FDA strongly advises all study sponsors and/or drug manufacturers to retain or direct the 363 
retention of no fewer than the recommended minimum quantities as described above. If a testing 364 
site fails to retain any samples in a BA or BE study, the study data generated from that 365 
particular testing site may not be included in the Agency’s assessment for BA or BE, which 366 
may result in an inadequate sample size for the required BA or BE study and trigger the need to 367 
redo the study.  368 
 369 

C. Retention for Multiple Shipments, Batches, and Studies 370 
 371 
To ensure that reserve samples are representative of what was used in the BA or BE study as 372 
required by §§ 320.38(a) and 320.63, generally each testing site should randomly select a 373 
sufficient quantity as described above in section IV.B. from each shipment for each BA or BE 374 
study. We recognize that certain BE studies, such as comparative pharmacodynamic or 375 
comparative clinical endpoint BE studies, usually require multiple testing sites and multiple 376 
shipments of drug product to testing sites to complete the study. FDA recommends that 377 
applicants consider planning or modifying shipping patterns and/or the study design to minimize 378 
the number of shipments of drug products to testing sites to the extent possible in order to avoid 379 
having to retain excessive quantities of reserve samples. In the rare instance where there may be 380 
unusual circumstances that prevent a study from retaining the recommended minimum quantity 381 
of reserve samples as described in section IV.B. above, FDA recommends study sponsors and/or 382 
drug manufacturers submit their reserve sample plan proposal and justification for the proposal 383 
to the Agency for feedback prior to conducting the study.18 384 
 385 
For in vivo studies, testing sites do not need to retain reserve samples from every lot or batch, 386 
within a single shipment or across multiple shipments, of T and RS used in a BA or BE study. 387 
However, FDA recommends as a best practice that study sponsors and/or drug manufacturers 388 
should send samples to testing sites in such a manner that the testing sites are able to randomly 389 
select reserve samples from the same batch. For example, if there are three different batches of 390 
drug product to be used in an in vivo BE study, the study sponsor and/or drug manufacturer 391 
could ensure that each shipment to the testing site(s) consists of only one batch of product. This 392 
would help ensure that the randomly selected reserve samples by the testing sites are 393 
representative of the drug products used in the study.  394 
 395 
The quantity described in section IV.B. for in vivo studies should be kept per study, except in the 396 
limited circumstances where: more than one study with the same T and RS products is conducted 397 
at the same testing site (e.g., an in vivo BE or BA study under fasting conditions and an in vivo 398 
BE or BA study under fed conditions); the T and RS for the studies are provided to the testing 399 
site in the same shipment; and the T and RS used in each study are from the same batch or 400 
batches. In that case, the testing site could retain a single set of reserve samples of the T and RS 401 
in sufficient quantity across all the studies. In other words, if the same T and RS products 402 
provided to the testing site in the initial shipment are used in performing more than one study, 403 

 
18 See footnote 17. 



Contains Nonbinding Recommendations 

Draft — Not for Implementation 

 11 

only one set of reserve samples of the T and RS in sufficient quantity needs to be retained. The 404 
reserve samples should be identified as having come from the same batch or batches as used in 405 
each study. However, if one or more of those studies for which the testing site retained reserve 406 
samples from that initial shipment subsequently need an additional shipment(s) of the T and RS 407 
to complete the study(ies), the testing site should retain a sufficient quantity of reserve samples 408 
from each subsequent shipment to ensure that the reserve samples are representative of what was 409 
used in the BA or BE study(ies).  410 
 411 
If a CRO with multiple testing sites conducts more than one BA or BE study (e.g., fed and fasted 412 
BE studies) for the same drug product, and the T and RS are shipped to the testing sites in 413 
multiple shipments, we recommend that a sufficient quantity of reserve samples be kept 414 
separately for each study at each testing site, as described in section IV.B. 415 
 416 
These approaches are to ensure that the reserve samples are in fact representative of the drug 417 
product provided to the testing site and used in the study.  418 
 419 

D. Storage of and Access to Reserve Samples 420 
 421 
In accordance with §§ 320.38(e) and 320.63, reserve samples must be stored for a period of at 422 
least 5 years following the date on which the application or supplemental application is 423 
approved, or the date of completion of the BA or BE study if such application or supplemental 424 
application is not approved. Additionally, reserve samples must be stored under conditions 425 
consistent with product labeling and in an area segregated from the area where testing is 426 
conducted and with access limited to authorized personnel. When there are multiple shipments, 427 
reserve samples selected from each shipment should not be commingled, but rather should be 428 
segregated and labeled to identify the shipment from which the samples were pulled. After the 429 
reserve samples have been randomly selected by the testing site, they may be sent to a separate 430 
facility for storage owned by an independent third party in accordance with § 320.38(h) and (i), 431 
with appropriate tracking and documentation. An independent third party means, at a 432 
minimum, having independent management (control) from the applicant/study sponsor and/or 433 
drug manufacturer to ensure that substitution of samples does not take place. Testing sites 434 
should ensure that any reserve samples transferred to a separate storage facility are not 435 
commingled with reserve samples from other testing sites so that any given reserve sample can 436 
be unambiguously associated with the testing site from which it came. 437 
 438 
Some in vitro BE studies are conducted at the same place where the test articles are 439 
manufactured (in-house in vitro BE study).  More rarely, some study sponsors and/or drug 440 
manufacturers conduct in-house in vivo BA and BE studies.   In these cases, the study sponsor 441 
and/or drug manufacturer may store the reserve samples in the same facility, as long as the 442 
storage area is segregated from the area where the test articles are manufactured and testing is 443 
conducted, and access to the storage area is limited to authorized personnel in accordance with 444 
§ 320.38(e). The study sponsor and/or drug manufacturer should have proper tracking and 445 
accountability, including access restrictions. Generally, manufacturing sites that store reserve 446 
samples should not commingle samples from manufacturing and packaging activities required 447 
under part 211 (21 CFR part 211) and reserve samples required under part 320 (21 CFR part 448 
320). However, if the part 211 samples are from the same batch as the batch used in an in-house 449 
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in vitro BE study (or, in the more rare case, an in-house in vivo BA or BE study), the study 450 
sponsor and/or drug manufacturer can use the same samples to satisfy the samples requirements 451 
for both parts 211 and 320. The study sponsor and/or drug manufacturer must ensure the 452 
samples retained for both parts 211 and 320 are retained for the required duration in § 211.172 453 
and § 320.38(e), whichever is longer, and are of sufficient quantity to meet the requirement at § 454 
211.170(a) and the recommendations in section IV.B. of this guidance, whichever is greater.  455 

 456 
Access to reserve samples should be limited to personnel authorized to manage and store the 457 
reserve samples. FDA also recommends that each testing site establish and maintain appropriate 458 
tracking of who accessed the reserve sample storage area, including when and why, for drug 459 
accountability. Any facility (e.g., testing site or independent third-party storage facility) storing 460 
reserve samples should document and maintain the transfer records for Agency verification. To 461 
ensure appropriate tracking and documentation of transfers of reserve samples, FDA 462 
recommends that the transfer records establish a chain of custody that is sufficient to allow 463 
FDA to trace the handling of those samples from what was used in the study back to the study 464 
sponsor and/or drug manufacturer of the product. Transfer records should include, among other 465 
supportive information:  466 
 467 
 Dosing records (for in vitro studies, records of what was used in the analysis) 468 
 Shipping records 469 
 Temperature controls during transportation 470 
 Sample records (quantity, unique sample numbers, batch number, expiration date) 471 
 The dates of all activities (shipment and/or receipt, administration or dispensing of drugs) 472 
 Quantity of reserve samples sent to third party for storage 473 
 The name and address of the shipper and recipient of each shipment 474 

 475 
Ultimately, the study sponsor and/or drug manufacturer should ensure the integrity of the 476 
shipments to the testing sites and proper storage of reserve samples. 477 
 478 
 479 
V. EXAMPLES OF TYPICAL ROLES IN VARIOUS STUDY SETTINGS 480 

 481 
Because of the variety of study settings potentially involved in conducting BA and BE studies, 482 
several examples of study settings and associated typical roles for different entities are provided 483 
here. These examples are not the only possible study settings. However, in all instances, the 484 
chain of custody of the reserve samples used in the study should be preserved. Where the study 485 
sponsor and/or drug manufacturer repackages samples prior to shipping them to the testing 486 
sites, the study sponsor and/or drug manufacturer should maintain adequate repackaging 487 
records (original manufacturer’s container to repackaged container). Such records should be 488 
made available to the Agency to help make a positive identification that the reserve sample was 489 
obtained from the same sample as used in the specific BA or BE study. If a BA or BE study 490 
includes a P in addition to T and RS (e.g., comparative clinical endpoint study), the discussion 491 
in this section applicable to T and RS also applies to P where samples are blinded or where P is 492 
co-packaged with T and RS. Testing site(s) should not unblind samples or open co-packaged 493 
samples to avoid retaining P as reserve samples.  494 
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 495 
A. Studies Conducted at CROs Such as Universities, Hospitals, or Physicians’ 496 

Offices 497 
 498 
Study sponsors and/or drug manufacturers sometimes conduct BA and BE studies through 499 
CROs such as university faculty, hospitals, or investigators in private practice. For example, a 500 
study sponsor and/or drug manufacturer may contract with clinical study units in universities, 501 
hospitals, or clinics run by physicians. A study sponsor and/or drug manufacturer may also 502 
contract directly with a physician (investigator), who independently conducts a study at 503 
universities, hospitals, or clinics.  504 
 505 
Many BA/BE studies of oral dosage forms are conducted at such CROs to support approval of 506 
ANDAs and NDAs (including ANDA and NDA supplements). Such studies are often 507 
conducted as single-site, open-label, crossover design studies with healthy volunteers as 508 
participants. These CROs conducting such BA/BE studies are considered the testing sites and 509 
their typical roles, relative to the role of the study sponsor and/or drug manufacturer, are 510 
described below.  511 

 512 
The typical role of the study sponsor and/or drug manufacturer includes:  513 
 514 

 Packaging, distributing, and shipping the T and RS to the testing site 515 
 Monitoring the study if it is conducted under an investigational new drug 516 

application (IND) (rarely needed for most studies to support approval of an 517 
ANDA) 518 

 519 
The typical role of the testing site includes: 520 

 521 
 The investigator or designee (such as the study coordinator or research 522 

pharmacist of the testing site) should randomly select, as discussed in section 523 
IV.B., a sufficient quantity of T and RS from the supplies received from the 524 
study sponsor and/or drug manufacturer to retain as reserve samples in the 525 
original containers and use the remaining study samples to conduct the study 526 
(unless the testing site receives only a single container of bulk packaged single-527 
dose unit product to perform the study, in which case a sufficient quantity should 528 
be removed from the container to conduct the study and the remainder in the 529 
container should be retained as reserve samples). 530 

o Each testing site should randomly select and retain its own reserve 531 
samples, even where multiple testing sites may be managed by the 532 
same CRO, to maintain representativeness of the samples used in the 533 
BA or BE study. 534 

 The testing site should retain the reserve samples from each shipment. 535 
 If the testing site does not provide storage for the reserve samples, or goes out of 536 

business, the reserve samples can be transferred to an independent third party 537 
with an adequate facility for storage under conditions consistent with product 538 
labeling. 539 

 540 



Contains Nonbinding Recommendations 

Draft — Not for Implementation 

 14 

Note: When studies are conducted at universities, hospitals, or physicians’ offices, the 541 
investigator or physician conducting the study should not send the reserve samples back to the 542 
study sponsor and/or drug manufacturer or any other organization that deals with 543 
manufacturing, distributing, or packaging the T and RS. The goal is to eliminate the possibility 544 
for sample substitution by the study sponsor and/or drug manufacturer, and to preclude the 545 
alteration of a reserve sample from a study conducted by another entity before the release of the 546 
reserve sample to the FDA. 547 

 548 
B. Studies Involving SMOs 549 

 550 
In vivo BA and BE studies managed by an SMO are frequently multisite, open-label studies of 551 
oral dosage forms in patients, but may also be multisite, blinded or open-label comparative 552 
pharmacodynamic or comparative clinical endpoint BE studies of nonoral dosage forms. Often, 553 
the study sponsor and/or drug manufacturer contracts with an SMO to recruit investigators and 554 
to monitor a study. The SMO is involved directly or indirectly (i.e., by subcontracting to 555 
another party) in packaging and shipping the T and RS to the testing sites. The testing sites are 556 
usually the clinical study units of universities, hospitals, other healthcare facilities, or other 557 
CROs. Some of these clinical study units may utilize a pharmacy on site to receive the drug 558 
products from the SMO or subcontracted packaging facility, dispense the drug products to the 559 
investigator for use in the study, and store the reserve samples. 560 

 561 
In multisite, blinded BE studies, the study sponsor and/or drug manufacturer needs to consider 562 
whether the study design will allow for selection and retention of reserve samples in accordance 563 
with §§ 320.38 and 320.63. If the study design is too complex to meet the regulatory 564 
requirements for reserve samples, the study design may need to be reconsidered. 565 

 566 
The typical role of the study sponsor and/or drug manufacturer is to ship the T and RS to the 567 
SMO under contract, or to the packaging facility under subcontract to the SMO. Although the 568 
SMO is either directly or indirectly involved in packaging and shipping the T and RS to the 569 
testing sites, the study sponsor and/or drug manufacturer should remain responsible for 570 
maintaining the integrity of the drug products (T, RS, and, where applicable, P) during 571 
shipment to the testing sites. 572 

 573 
The typical role of the SMO includes: 574 

 575 
 Packaging, distributing, and shipping the T and RS to all testing sites (or subcontracting 576 

a packaging facility to perform these functions). For blinded studies, we recommend 577 
that the SMO provide the testing sites with enough code-labeled sets to conduct the 578 
study and retain a sufficient quantity of reserve samples. Based on FDA’s inspection 579 
experience, the Agency does not recommend prenumbering the T and RS for subjects, 580 
because assigning unit doses to a designated subject number precludes the random 581 
selection of drug used for dosing and drug used for reserve samples (see example below 582 
for illustration). 583 

 Monitoring the study at different sites if it is conducted under an IND (rarely needed for 584 
most studies to support approval of an ANDA) 585 

 586 



Contains Nonbinding Recommendations 

Draft — Not for Implementation 

 15 

The SMO should not randomly select and retain reserve samples. In addition, the SMO, and any 587 
other organization that deals with manufacturing, distributing, or packaging the T and RS, 588 
should not have the reserve samples transferred back to them for storage. As explained in the 589 
preamble to the 1993 final rule, the Agency intended for a testing site to be supplied with 590 
sufficient T and RS for the testing site to randomly select T and RS for retention as reserve 591 
samples and to conduct the study.19

 592 
 593 
The typical role of the testing sites includes: 594 

 595 
 The investigator or designee (such as the study coordinator or the research 596 

pharmacist of each testing site) should randomly select, as discussed in section 597 
IV.B., sufficient T and RS to retain as reserve samples (in the original 598 
containers) from the supplies received from the SMO under contract, or from the 599 
packaging facility under subcontract with the SMO, and use the remaining study 600 
samples to conduct the study (unless the testing site receives only a single 601 
container of bulk packaged single-dose unit product to perform the study, in 602 
which case a sufficient quantity should be removed from the container to 603 
conduct the study and the remainder in the container should be retained as 604 
reserve samples). For blinded studies, the investigator should be aware of the 605 
sampling techniques used for blinded studies as described in section IV.A. 606 

 Each testing site or the pharmacy of each testing site should retain the reserve 607 
samples, or arrange for storage by an independent third party. The reserve samples 608 
should not be transferred back to an SMO, study sponsor and/or drug 609 
manufacturer, or any other organization that deals with manufacturing, distributing, 610 
or packaging the T and RS, for storage. This is to eliminate the potential for fraud 611 
and avoid commingling samples from manufacturing and packaging activities (§§ 612 
211.84 and 211.170 (21 CFR 211.84 and 211.170)) with reserve samples from BA 613 
or BE studies (§§ 320.38 and 320.63). 614 

 The sealed treatment code of the study should be kept at the testing site. This is 615 
applicable even if the reserve samples are forwarded to an independent third party. 616 

 617 
Below is a suggested packaging and random selection plan for an open-label, multisite 618 
study of a tablet product involving an SMO: 619 

 620 
The study enrolls 300 subjects with approximately 60 subjects each at five testing sites. 621 
In preparation for conducting the study, the SMO prepares 310 14-count bottles of T and 622 
repackages 100-count bottles of RS into 310 14-count bottles of RS and plans to make 623 
two shipments to each clinical testing site over the course of the study.  The SMO ships 624 
31 bottles each of T and RS to each clinical testing site in each shipment. Each testing 625 
site randomly selects one bottle each of T and RS per shipment to retain as reserve 626 
samples and uses the remaining 30 bottles each of T and RS to dose 60 subjects. Since 627 
one bottle each of T and RS are kept per shipment at each of five testing sites (with two 628 
shipments to each testing site), 10 14-count bottles (140 tablets) each of T and RS are 629 
retained to satisfy the recommended minimum quantity (i.e., 30 SD units across all 630 
testing sites with at least 1 unit per treatment from each shipment) described above in 631 

 
19 58 FR 25918 at 25920. 
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section IV.B. In addition, the sampling process used here permits representative reserve 632 
samples and random selection by each testing site. 633 

 634 

Below is a suggested packaging and random selection plan for a blinded, multisite study of a 635 
MD unit dermatological cream product involving an SMO:  636 

 637 
The study enrolls 300 subjects with approximately 60 subjects at each of five testing 638 
sites. In preparation for conducting the study, the SMO blinds the samples by preparing 639 
105 blocks of drug products that contain one code-labeled tube of T, one code-labeled 640 
tube of RS, and one code-labeled tube of P in each block.  The SMO plans to ship all 641 
products for the study in a single shipment to each testing site. The SMO ships 21 blocks 642 
of drug products to each clinical testing site. Each testing site randomly selects one block 643 
to retain as reserve samples and uses the remaining 20 blocks to dose 60 subjects. In this 644 
example, staff (e.g., a research pharmacist) not involved with the study should ensure the 645 
study remains blinded. This packaging system ensures that an equal number of T, RS, 646 
and P are administered to the subjects at each site, and that an equal number of T, RS, 647 
and P will be maintained as reserve samples. Since one block is kept at each of five 648 
testing sites, five tubes each of T, RS, and P are retained in total to satisfy the 649 
recommended minimum quantity described above in section IV.B. (i.e., three MD units 650 
in total across all testing sites with at least 1 unit from each shipment).  In addition, the 651 
sampling process used here permits representative reserve samples and random selection 652 
by each testing site. 653 
 654 

C. In-House Studies Conducted by a Study Sponsor and/or Drug Manufacturer 655 
 656 
If a study sponsor and/or drug manufacturer conducts an in-house BA or BE study, samples from 657 
manufacturing and packaging activities (required under § 211.170) and BA or BE study reserve 658 
samples (required under §§ 320.38 and 320.63) should be stored separately, except in the limited 659 
circumstances described in section IV.D. above. The in-house clinical research unit, for purposes 660 
of this guidance, is considered to be the testing site and should operate as an independent unit for 661 
the purposes of sample retention. All matters (e.g., manufacturing, purchasing, packaging, 662 
transfer records) concerning the T and RS should be clearly documented and available to FDA 663 
investigators during an inspection. Standard procedures concerning security and accountability 664 
of the T and RS for each study should be established to eliminate the possibility of sample 665 
substitution. Study sponsors and/or drug manufacturers conducting in-house studies can engage 666 
an independent third party to store reserve samples in accordance with the recommendations 667 
described in section IV. above. If a study sponsor and/or drug manufacturer conducting in-house 668 
studies chooses not to utilize an independent third party to store reserve samples, they should 669 
ensure that reserve samples are retained in accordance with section IV. above and there should 670 
be (1) a totally segregated and fully compliant in-house storage area; (2) procedures and policies 671 
in place to show that adequate T and RS are retained; (3) controlled access to the reserve samples 672 
limited to personnel authorized to manage and store the reserve samples; (4) appropriate tracking 673 
of who accessed the reserve sample storage area, including when and why, for drug 674 
accountability; and (5) a rigorous and unbroken chain of custody for the reserve samples. 675 
 676 
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The typical role of the study sponsor and/or drug manufacturer (clinical research department) 677 
includes packaging and transferring the T and RS to the testing site (in-house clinical study unit). 678 
 679 
The typical role of the testing site (in-house clinical study unit) includes: 680 
 681 

 Documenting all matters concerning the transfer and receipt of the T and RS 682 
 Randomly selecting sufficient T and RS to retain as reserve samples and using 683 

the remainder to conduct the study (unless the testing site receives only a single 684 
container of bulk packaged single-dose unit product to perform the study , in 685 
which case a sufficient quantity should be removed from the container to 686 
conduct the study and the remainder in the container should be retained as 687 
reserve samples). The selection is generally made by the investigator, study 688 
coordinator, or research pharmacist (if available) in the clinical study unit. We 689 
recommend that a staff member (e.g., a study nurse) witness the random 690 
selection process and dosing. 691 

 Retaining reserve samples in a secure area. To ensure the authenticity of the 692 
reserve samples, access to this area should be limited. We encourage 693 
maintenance of an entry log to the storage area. 694 

 Preparing adequate storage of reserve samples. If the in-house testing sites do 695 
not have adequate storage, or go out of business, the reserve samples can be 696 
forwarded to an independent third party with an adequate facility for secure 697 
storage under conditions consistent with product labeling. 698 

 699 
D. In Vitro BE Studies 700 

 701 
For an in vitro BE study, the typical roles of the study sponsor and/or drug manufacturer and the 702 
testing site are similar to those described above for in vivo BA and BE studies conducted by 703 
CROs and in the examples of in vivo BA and BE studies conducted in-house by a study sponsor 704 
and/or drug manufacturer. As discussed above in section IV.B., the testing sites should randomly 705 
select and retain a recommended minimum quantity of 30 SD or three MD units in the original 706 
containers per batch each of the T and RS in total for all in vitro studies conducted at the testing 707 
site with at least one unit each of the T and RS retained from each shipment used in the BE 708 
studies. In a typical in vitro BE study that involves testing three separate batches of the T and 709 
RS, there should be 30 SD or three MD units in the original containers retained for each of the 710 
three T and RS batches as reserve samples, with at least one unit each of the T and RS retained 711 
from each shipment. FDA may need to differentiate between the RS and the three different 712 
batches of T in the course of investigating or assessing an in vitro BE study. We also recommend 713 
retaining reserve samples per batch for in vitro studies to help ensure random selection to the 714 
extent possible where the batches are openly identified for purposes of the in vitro studies, 715 
prevent sample manipulation by sponsors, and avoid the potential for biased testing or sampling.  716 
For purposes of this guidance, the typical roles of an investigator as discussed in the above 717 
sections apply to the principal investigator of an in vitro BE study to the extent applicable to an 718 
in vitro study.    719 
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 720 
GLOSSARY 721 

 722 
For purposes of this guidance,20 key terms are defined as follows:  723 
 724 
Applicant – any person who submits an NDA (including a 505(b)(2) application) or ANDA 725 
or an amendment or supplement to an NDA or ANDA under Part 314 to obtain FDA approval 726 
of a new drug and any person who owns an approved NDA (including a 505(b)(2) 727 
application) or ANDA (see 21 CFR 314.3).  728 
 729 
In the context of §§ 320.38 and 320.63, the term applicant includes, as appropriate, study 730 
sponsor and/or drug manufacturer. 731 
 732 
Batch - a specific quantity of a drug or other material that is intended to have uniform 733 
character and quality, within specified limits, and is produced according to a single 734 
manufacturing order during the same cycle of manufacture. 735 
 736 
Container - the immediate unit, bottle, vial, ampule, tube, or other receptacle containing the 737 
drug product (test article or reference standard). As used in this guidance, container does not 738 
refer to the shipping container within which the samples were shipped to the testing site.  739 
 740 
Contract Research Organization (CRO) –an independent contractor of the study sponsor or 741 
drug manufacturer that assumes one or more of the obligations of a study sponsor (e.g., design 742 
of a protocol, selection or monitoring of investigations, evaluation of reports, and preparation 743 
of materials to be submitted to the FDA). This guidance addresses BA and BE studies 744 
submitted to support approvals of drug products under NDAs and ANDAs. These studies are 745 
usually conducted by CROs under contract to study sponsors and/or drug manufacturers. 746 
Many CROs have their own testing sites, with physicians (to serve as investigators) and 747 
clinical support staff (e.g., nurses, medical technologists) to conduct the BA and BE studies.  748 
 749 
In the context of §§ 320.38 and 320.63, the term CRO refers to any party contracted to help 750 
conduct BA or BE testing, including, as appropriate, site management organizations (SMOs), 751 
investigators, and testing sites. 752 

 753 
Independent Third Party –an entity or site that is not overseen or directed by the applicant/ 754 
study sponsor and/or drug manufacturer.  755 

 756 
Investigator –an individual who actually conducts a BA or BE investigation (for example, a 757 
physician under whose immediate direction the drug is administered or dispensed to a 758 
subject). When conducting a BA or BE study, the investigator should select the reserve 759 
samples from each shipment and ensure  the reserve samples are appropriately retained at the 760 
testing site or through an independent third party.  761 

 762 
 

20 The definitions provided here are intended solely for purposes of this guidance and reflect FDA’s interpretation of 
these terms as used in 21 CFR 320.38 and 21 CFR 320.63.  The same terms may have different meanings in other 
contexts.   
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Lot – A batch, or a specific identified portion of a batch, having uniform character and quality 763 
within specified limits; or, in the case of a drug product produced by continuous process, it is 764 
a specific identified amount produced in a unit of time or quantity in a manner that assures its 765 
having uniform character and quality within specified limits. 766 
 767 
Multi-Dose (MD) Unit –a unit that has sufficient amount of the drug product (test article or 768 
reference standard) to deliver more than a single dose. For example, a single tube of ointment 769 
that contains multiple doses, or an inhaler device that delivers multiple doses of the drug from 770 
a single canister. 771 
 772 
Original Container –the study sponsor’s or drug manufacturer’s container received by the 773 
testing site. 774 
 775 
Reference Standard –reference standard (RS) is intended to be consistent with its usage 776 
and/or meaning in 21 CFR 320.38 and 21 CFR 320.63.  For in vivo BE studies, reference 777 
standard has the meaning in 21 CFR 314.3(b). 778 

 779 
Shipment –all the drug product (test article and reference standard) that is shipped together 780 
to a testing site at one time.  781 
 782 
Single-Dose (SD) Unit –a unit that only contains the amount of the drug product (test article 783 
or reference standard) to deliver a single dose of the drug product. For example, tablets or 784 
capsules (packaged in bottles or unit dose blisters), or an inhaler device that requires the 785 
patient to insert an individual capsule into the device for each dose would be considered a 786 
single-dose unit. 787 
 788 
Site Management Organization (SMO) –an organization that manages clinical testing sites 789 
on behalf of the study sponsor and/or drug manufacturer. 790 

 791 
Study Sponsor – A person who takes responsibility for and initiates a  BA or BE (in vivo or 792 
in vitro) study. The study sponsor may be an individual or pharmaceutical company, 793 
governmental agency, academic institution, private organization, or other organization.  794 

 795 
The term study sponsor and/or drug manufacturer is used in recognition of the fact that most 796 
study sponsors are pharmaceutical companies that manufacture the drugs under investigation. 797 

 798 
Testing Site(s)– the site(s) where the BA or BE (in vivo or in vitro) study is conducted. The 799 
testing site can be at a university, hospital, clinic of an investigator, or other CRO, or in-house 800 
clinical study unit of a study sponsor and/or drug manufacturer, where dosing and sampling 801 
(i.e., blood, urine, or clinical endpoints) are performed. In issuing the 1993 final rule, the 802 
Agency intended that reserve samples should generally be kept at the testing site. 803 
 804 
Unit - the individual drug product to be dispensed or administered to study subjects. For 805 
example, 30 units of an oral tablet means 30 oral tablets. 806 

 807 


