‘WO UIIR[EISS00P 3 SyIeulisiem noim syuawnoop unod pajedpuayinepuld o] M W 1 W

13INO00d

2007

USP 30 THE UNITED STATES PHARMACOPEIA |
NF 25 THE NATIONAL FORMULARY
Volume 1 By authority of The United States Pharmacopeial

Convention, meeting at Washington, D.C., March 913,
2005. Prepared by the Council of Experts and published
by the Board of Trustees

Official from May 1, 2007

The designation on the cover of this publication, “USP NF
2007,” is for ease of identification only. The publication
contains two separate compendia: The United States
Pharmacopeia, Thirtieth Revision, and the National
Formulary, Twenty-Fifth Edition.

KNGBBL, i~ " TENS, OLSON & BEAR, LLP
=140 MAIN 5T,
14™ FLOOR
IRVINE, CA 92614

THE UNITED STATES PHARMACOPEIAL CONVENTION
12601 Twinbrook Parkway, Rockville, MD 20852 LUPIN EX. 1008

Lupin v. iCeutica
US Patent No. 9,017,721

Page 1



https://www.docketalarm.com/

WO WJe|el}a)d0p je syJewldalem JNoYliM sjuswndop 14Nn0d pajedijuayine puly

W Vv "1V

13INO00d

entage of {abel claim dissolved at each specified testing
The perce 1d be reported for each individual dosage unit. The
vl S‘Outage dissolved, the range (highest, lowest) of dissolu-
e Pc:jrbteﬁ‘e coefficient of variation (relative standard deviation)
non.]‘qn eported. . ' .
shot tUniformity Test—Content uniformity testing on the test
C O?ignce product lots should be performed as described in USP.
and 11

ot

WAIVER REQUIREMENTS

of in vivo bioequivalence study requirements for the 200-

Inactive ingredients should be listed on the label of a container o1
a product intended for sale without prescription, except that in the
case of a container that is too small, such information may be
contained in other labeling on or within the package.

(1092) THE DISSOLUTION
PROCEDURE: DEVELOPMENT

\\vaert of the generic tablet product may be granted pursuant to AND VALID ATION
mg Sgg]gp()_zZ(d)(Z) provided the following conditions are met: )
at, three 2l CThe 200-mg tablet is proportionally similar in both active and
1 Perigg & ipactive ingredients to the firm’s 600-mg tablet which has been
gemonstrated to be bioequivalent to the reference product in The USP dissolution procedure is a performance test applicable to
Aould pe vivo. . . . many dosage forms. It is one test in a series of tests that constitute
I fasting The 200-mg tablet of the generic product meets dissolution test  the dosage form’s public specification (tests, procedures for the tests,
r requirements-. acceptance criteria). To satisfy the performance test, USP provides
s1gned g the general test chapters Disintegration (701), Dissolution (711),
at, three. and Drug Release (724). These chapters provide information about
8llowing conditions of the procedure. For dissolution, these include
information about (1) medium, (2) apparatus/agitation rate, 3)
* 600-mg <1091> L ABELING OF INACTIVE study design, (4) assay, and (5) acceptance criteria. Overall the
¥ F dissolution procedure yields data to allow an accept/reject decision
7 capsie INGREDIENTS relative to the acceptance criteria, which are frequently based on a
 high-fy regulatory decision. This chapter provides recommendations on how
to develop and validate a dissolution procedure.
P This informational chapter provides guidelines for labeling of
ats under active ingredients present in dosage forms. e GENERAL COMMENTS
fast. The Within the past few years a number of trade associations
fast ang | CPTESCDUNE pharmaceutical manufacturers have adopted voluntary The dissolution procedure requires an apparatus, a dissolution
D, takey | guidelines for the disclosure and labeling of inactive ingredients. medium, and test conditions that provide a method that is
or fastpe | LS 18 helpful to individuals who are sensitive to particular  discriminating yet sufficiently rugged and reproducible for day-to-
of water sibstances and who wish to identify the presence or confirm the day operation and capable of being transferred between laboratories.
1 be used absence of such substances in drug products. Because of the actions The acceptance criteria should be representative of multiple
at leastd S’f these associations, the labeling Of therapeutically 1inactive batches with the same nominal composition and manufacturing
Subjects ingredients currently is deemed to constitute good pharmaceutical process, typically including key batches used in pivotal studies, and
he study practice. . representative of performance in stability studies.
he study. Although the manufacturers represented by these associations The procedure should be appropriately discriminating, capable of
% willl poduce most of the products sold in this country, not all distinguishing significant changes in a composition or manufacturing
T ot manufacturers, repackagers, or labelers here or abroad are members process that might be expected to affect in vivo performance. It is
Y of the of these associations. Further, there are some differences in also possible for the procedure to show differences between batches
3 adni association guidelines. The guidelines presented here are designed when no significant difference is observed in vivo. This situation
o help promote consistency in labeling. . requires careful evaluation of whether the procedure is too sensitive
_Subjee [N(I)I;SCCfordance'wnh good pharmaceutical practice, all dosage forms or appropriately discriminating. Assessing the results from multiple
Lol e P ;equlr'ements on parenteral and topical pre.parat_lons,fsee batches that represent typical variability in composition and
s todllll i de”e’ {)l Notices] should be labeled to state the identity of all  manufacturing parameters may assist in this evaluation. It is
iy 8 sita;ces (therapeutically inactive ingredients) present — sometimes valuable to intentionally vary manufacturing parameters,
- s including colors, except that flavors and fragrances may such as lubrication, blend time, compression force, or drying
yoequiv ¢ listed by the general term flavor” or “fragrance. Such listing parameters, to further characterize the discriminatory power of the
samples should be in alphabetical order by name and be distinguished from procedure.
> In viv0 theTldentlﬁcatlon statement of the active ingredient(s). With regard to stability, the dissolution test should appropriately
) s he name of an inactive ingredient should be taken from the  reflect relevant changes in the drug product over time that are caused
imes (¢ tQUIr]rent_ edition of one of the following reference works (in the by temperature, humidity, photosensitivity, and other stresses.
5 greateri ollowing order of precedence): (1) the United States Pharmacopeia A properly designed fest should result in data that are not highly
ApPICiy ?)rthe National Formulary; (2) USAN and the USP Dictionary of  variable and should not be associated with significant analytical
Jiocqiy Czug Names; (3) CTEA Cosmetic Ingredient Dictionarv: (4) Food  solution stability problems. High variability in results can make it
afoig;calq Codex. An ingredient not listed in any of the  difficult to identify trends or effects of formulation changes.
-~ entioned reference works should be identified by s Dissolution results may be considered highly variable if the relative
& on or usual name (the name generally recognized by standard deviation (RSD) is greater than 20% at time points of 10
umers or health-care professionals) or, if no common or ustal  pminutes or less and greater than 10% RSD at later time points.!
name is available, by its chemical or other technical name. However, most dissolution results exhibit less variability than this.
2 dosage ShAn ingredient that may be, but not always is, present in a product  The source of the variability should be investigated when practical,
ying the | $1ould be qualified by words such as “or” or *‘may also contamn. and attempts should be made to reduce variability whenever
hod (e The name of an ingredient whose identity is a trade secret may be  possible. The two most likely causes are the formulation itself
snced by | OMitted from the list if the list states “and other ingredients.” For the (c.g., drug substance, excipients, or manufacturing process) or
nine the | Puposes of this guideline, an ingredient is considercd to be a trade  artifacts associated with the test procedure (e.g., coning, tablets

secret only if its presence confers a significant competitive advantage
Upon its manufacturer and if its identity cannot be ascertained by the
use of modemn analytical technology.

An incidental trace ingredient having no functional or technical
effect on the product need not be listed unless it has been
demonstrated to cause sensitivity reactions or allergic responses.

sticking to the vessel wall or basket screen). Visual observations are

' The Biopharmaceutics Classification System is outlined in the FDA
Guidance for Industry: Waiver of In Vivo Bioavailability and Bioequivalence
Studies for Immediate-Release Solid Oral Dosage Forms Based on a
Biopharmaceutics Classification System, August 2000; http://www.fda.gov/
cder/guidance/36 18ful.htm, accessed 6/22/2005.
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580 (1092) The Dissolution Procedure / General information

often helpful for understanding the source of the variability and
whether the dissolution test itself is contributing to the variability.
Any time the dosage contents do not disperse freely throughout the
vessel in a uniform fashion, aberrant results can oceur., Depending on
the problem, the usual remedies include changing the apparatus type,
speed of agitation, or deaeration; consideration and/or examination
of sinker type; and changing the composition of the medium.
Modifications to the apparatus may also be useful, with proper
Jjustification and validation.

Many causes of variability can be found in the formulation and
manufacturing process. For example, poor content uniformity,
process inconsistencies, a reaction taking place at different rates
during dissolution, excipient interactions or interference, film
coating, capsule shell aging, and hardening or softening of the
dosage form on stability may be sources of variability and
interferences. During routine testing of the product, variability
outside the expected range should be investigated from analytical,
formulation, and processing perspectives.

MEDIUM

Physical and chemical data for the drug substance and dosage unit
need to be determined before selecting the dissolution medium. Two
key properties of the drug are the solubility and solution state
stability of the drug as a function of the pH value. When selecting
the composition of the medium, the influence of buffers, pH value,
and surfactants on the solubility and stability of the drug need to be
evaluated. Key properties of the dosage unit that may affect
dissolution include release mechanism (immediate, delayed, or
modified) and disintegration rate as affected by hardness, friability,
presence of solubility enhancers, and presence of other excipients.

Generally, when developing a dissolution procedure, one goal is to
have sink conditions, defined as the volume of medium at least three
times that required in order to form a saturated solution of drug
substance. When sink conditions are present, it is more likely that
dissolution results will reflect the properties of the dosage form. A
medium that fails to provide sink conditions may be acceptable if it
is shown to be more discriminating or otherwise appropriately
justified.

Using an aqueous-organic solvent mixture as a dissolution
medium is discouraged; however, with proper justification this
type of medium may be acceptable.

Purified water is often used as the dissolution medium, but is not
ideal for several reasons. First, the quality of the water can vary
depending on the source of the water, and the pH value of the water
is not controlled. Second, the pH value can vary from day to day and
can also change during the run, depending on the active substance
and excipients. Despite these limitations, water is inexpensive,
readily available, easily disposed of, ecologically acceptable, and
suitable for products with a release rate independent of the pH value
of the medium.

The dissolution characteristics of an oral formulation should be
evaluated in the physiologic pH range of 1.2 to 6.8 (1.2 to 7.5 for
modified-release formulations). During method development, it may
be useful to measure the pH before and after a run to discover
whether the pH changes during the test. Selection of the most
appropriate conditions for routine testing is then based on
discriminatory capability, ruggedness, stability of the analyte in the
test medium, and relevance to in vivo performance, where possible.

Typical media for dissolution may include the following (not
listed in order of preference): dilute hydrochloric acid, buffers in the
physiologic pH range of 1.2 to 7.5, simulated gastric or intestinal
fluid (with or without enzymes), water, and surfactants (with or
without acids or buffers) such as polysorbate 80, sodium lauryl
sulfate, and bile salts. ‘

The molarity of the buffers and acids used can influence the
solubilizing effect, and this factor may be evaluated.

For compounds with high solubility and high permeability (as
defined by the Biopharmaceutics Classification System), the choice
of medium and apparatus may be influenced by the referenced FDA
Guidancel.

For very poorly soluble compounds, aqueous solutions may
contain a percentage of a surfactant (e.g., sodium lauryl sulfate,
polysorbate, or lauryldimethylamine oxide) that is nsed to_enhanea

.a higher pHI range (e.g., simulated intestinal fluid with a pH of 6:)

Usp.

can be justified by showing profiles at Several diff,
tions. Surfactants can be used either as Wwetting agentsrem’,cmcemn_ 3
the drug substance. yor“tf’;mlubﬂ-nt 3

Volume

Normally, for basket and paddle apparatus, the o,
dissolution medium is 500 mL to 1000 mL, with 900
common volume. The volume can be raised to betWéen 5 i €My |
using larger vessels and depending on the Concentratig _ﬂnd4L :
conditions of the drug; justification for this procedure islé)?;ed S

*PCeteq.

Deaeration

The significance of deaeration of the medium Sh(; i
determined, because air bubbles can interfere with the testieg,
acting as a barrier to dissolution if present on the dQSage’rreS}‘hs,
basket mesh. Further, bubbles can cause particles to clm'?f“”‘
apparatus and vessel walls. On the other hand, bubbles op, th§ d‘o te
unit may increase buoyancy, leading to an increase in the dissofusf‘ 8
rate, or may decrease the available surface area, leading to 5 deCr: o
in the dissolution rate. A dearation method is described ag a foomase
in the Procedure section under Dissolution (711). Typicalstgte
include heating the medium, filtering, and drawing a vacuum fors
short period of time. Other methods of deaeration are available ;mg
in routine use throughout the industry. Media containing sutfactanty
are not usually deaerated because the process results iy excessive
foaming. To determine whether deaecration of the mediuy j
necessary, results from dissolution samples run in nondeaerte]

medium and deaerated medium should be compared. e

Enzymes

The use of enzymes in the dissolution medium is permitted iy
accordance with Dissolution (711) when dissolution failures ooz
as a result of cross-linking with gelatin capsules or gelatin-coated
products.

In Vitro-In Vive Correlation (IVIVC) )

An in-depth discussion on IVIVC can be found in n Vitro aid I
Vivo Evaluation of Dosage Forms (1088). A brief discussion
follows. i

Biorelevant medium is a medium that has some relevance tothein
vivo performance of the dosage unit. Choice of a biorelevant
medium is based on (1) a mechanistic approach that considers-the
absorption site, if known, and (2) whether the rate-limiting step t
absorption is the dissolution or permeability of the compound:h
some cases, the biorelevant medium will be different from the test
conditions chosen for the regulatory test, and the time points are also
likely to be different. If the compound dissolves quickly in the
stomach and is highly permeable, gastric emptying time may be the
rate-limiting step to absorption. In this case, the dissolution fest
should demonstrate that the drug is released quickly under typical
gastric (acidic) conditions. On the other hand, if dissolution oceurs
primarily in the intestinal tract (e.g., for a poorly soluble, weak acid)

may be more appropriate. The fed and fasted states may also hav
significant effects on the absorption or solubility of a corpound:
Compositions of media that simulate the fed and fasted states cai be
found in the literature. These media reflect changes in pH.
concentrations, and osmolarity after meal intake and therefor'e havea
composition different from that of typical compendial media. They
are primarily used to establish in vitro—in vivo correlations during
formulation development and to assess potential food effects and are
not intended for quality control purposes. For quality contto
purposes, the substitution of natural surfactants (bile compones
with appropriate synthetic surfactants is permitted and encouragd
because of the expense of the natural substances and the labor
intensive preparation of the biorelevant media.

Find authenticated court documents without watermarks at docketalarm.com.
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APPARATUS/AGITATION
Apparatus

oice of apparatus is based on knowledge of the formulation
. snd the practical aspects of dosage form performance in the in
d?ﬂgriest system. For solid oral dosage forms, Apparatus ! and
V]m;ratus 2 are used most frequently.

Ap\’;,fhen Apparatus 1 or 2 is not appropriate, another official

atus may be used. Apparatus 3 (Reciprocating Cylinder) has

The ch

gpgsrfound to be especially useful for bead-type modified-release
dgsage forms. Apparatus 4 (Flow-Through Cell) may offer

Jdvantages for modified-release dosage forms that contain active
ngredients with limited solubility. In addition, 4Apparatus 3 or
11 paratis 4 may have utility for soft gelatin capsules, bead
products, suppositories, or poorly soluble drugs. Apparatus 5

ddle over Disk) and Apparatus 6 (Rotating Cylinder) have
heen shown to be useful for evaluating and testing transdermal
dosage forms. Apparatus 7 (Reciprocating Holder) has been shown
1o have application to nondisintegrating oral modified-release dosage
foms, as well as to transdermal dosage forms.

Some changes can be made to the apparatus; for example, a basket
nesh size other than the typical 40-mesh basket (e.g., 10, 20, 80
mesh) may be used when the need is clearly documented by
supporting data. In countries where available mesh sizes vary from
the USP-specified mesh value, basket material with the nearest
mettic dimension should be used. Care must be taken that baskets
are uniform and meet the dimensional requirements specified under
Dissolution (711). If the basket screens become clogged during
dissolution of capsule or tablet formulations, it may be advisable to
switch to the paddle method. The volume can be increased from the
typical 900 to 1000 mL by using 2- and 4-L vessels to assist in
meeting sink conditions for poorly soluble drugs.

A noncompendial apparatus may have some utility with proper
justification, qualification, and documentation of superiority over the
sandard equipment. For example, a small-volume apparatus with
mini paddles and baskets may be considered for low-dosage strength
products. The rotating bottle or static tubes (jacketed stationary tubes
enclosed with a water jacket and equipped with a magnetic stirrer)
may also have utility for microspheres and implants, peak vessels for
eiminating coning, and modified flow-through cells for special
dosage forms, including powders and stents.

Sinkers

When sinkers are used, a detailed description of the sinker must be
stated in the written procedure. It may be useful to evaluate different
sinkers, recognizing that sinkers can significantly influence the
d1sso}ution profile of a dosage unit. When transferring the procedure,
the. sinkers should be duplicated as closely as possible in the next
facility, There are several types of commercially available sinkers. A
method for making sinkers by hand, sinkers that are similar to “a
few tums of wire helix” as described in Apparatus 2 (Paddle
Apparatus) under Dissolution (711), is described below.

Materials—Use 316 stainless steel wire or other inert material,
Ypically 0.032 inch/20 gauge; and cylinders of appropriate diameter
(g, cork borers). Sizes are shown in the accompanying table.

Capsule Length of Diameter Cork Bore
Shell Type Wire (cm) Size (cm) Number
#0, elongated 12 0.8 4
#1 and #2 10 0. 3
3 and #4 8 0.55 2

Procedure—Cut the specified length of wire, coil around a
%linder of the appropriate size, and use small pliers to curve in the
egdﬁi gse caution, because wire ends may be rough and may need to

ed.

If the sinker is handmade, the sinker material and construction
Procedure instructions should be documented; if a commercial sinker
S used, the vendor part number should be reported.

W d V

v
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Agitation

For immediate-release capsule or tablet formulations, Apparatus 1
(baskets) at 100 rpm or Apparatus 2 (paddles) at 50 or 75 rpm are
most commonly used. Other agitation speeds and apparatus are
acceptable with appropriate justification.

Rates outside 25 to 150 rpm are usually inappropriate because of
the inconsistency of hydrodynamics below 25 rpm and because of
turbulence above 150 rpm. Agitation rates between 25 and 50 rpm
are generally acceptable for suspensions. For dosage forms that
exhibit coning (mounding) under the paddle at 50 rpm, the coning
can be reduced by increasing the paddle speed to 75 rpm, thus
reducing the artifact and improving the data. If justified, 100 rpm
may be used, especially for extended-release products. Decreasing or
increasing the apparatus rotation speed may be justified if the profiles
better reflect in vivo performance and/or the method results in better
discrimination without adversely affecting method reproducibility.

Selection of the agitation and other study design elements for
modified-release dosage forms is similar to that for immediate-
release products. These elements should conform to the requirements
and specifications given in Dissolution (711) when the apparatus has
been appropriately calibrated.

STUDY DESIGN

Time Points

For immediate-release dosage forms, the duration of the procedure
is typically 30 to 60 minutes; in most cases, a single time point
specification is adequate for Pharmacopeial purposes. Industrial and
regulatory concepts of product comparability and performance may
require additional time points, which may also be required for
product registration or approval. A sufficient number of time points
should be selected to adequately characterize the ascending and
plateau phases of the dissolution curve. According to the
Biopharmaceutics Classification System referred to in several FDA
Guidances, highly soluble, highly permeable drugs formulated with
rapidly dissolving products need not be subjected to a profile
comparison if they can be shown to release 85% or more of the
active drug substance within 15 minutes. For these types of products
a one-point test will suffice. However, most products do not fall into
this category. Dissolution profiles of immediate-release products
typically show a gradual increase reaching 85% to 100% at about 30
to 45 minutes. Thus, dissolution time points in the range of 15, 20,
30, 45, and 60 minutes are usual for most immediate-release
products. For rapidly dissolving products, including suspensions,
useful information may be obtained from earlier points, e.g., 5 to 10
minutes. For slower-dissolving products, time points later than 60
minutes may be useful. Dissolution test times for compendial tests
are usually established on the basis of an evaluation of the
dissolution profile data.

So-called infinity points can be useful during development studies.
To obtain an infinity point, the paddle or basket speed is increased at
the end of the run for a sustained period (typically 15 to 60 minutes),
after which time an additional sample is taken. Although there is no
requirement for 100% dissolution in the profile, the infinity point can
provide data that may supplement content uniformity data and may
provide useful information about formulation characteristics during
initial development or about method bias.

For an extended-release dosage form, at least three test time points
are chosen to characterize the in vitro drug release profile for
Pharmacopeial purposes. Additional sampling times may be required
for drug approval purposes. An early time point, usually 1 to 2
hours, is chosen to show that there is little probability of dose
dumping. An intermediate time point is chosen to define the in vitro
release profile of the dosage form, and a final time point is chosen to
show the essentially complete release of the drug. Test times and
specifications are usually established on the basis of an evaluation of
drug release profile data. For products containing more than a single
active ingredient, drug release is to be determined for each active
ingredient.
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582 (1092) The Dissolution Procedure / General information USP 3 USP .
Observations Filters weighi
Visual observations and recordings of product dissotution and Filtration of the dissolution samples is usually necessary t, gi%lun
disintegration behavior are very useful because dissolution and prevent undissolved drug particles from entering the analyticg] expetis
disintegration paftterns can be indicative of variables in the sample and further dissolving. Also, filtration removes insoluble forpaul
formulation or manufacturing process. To accomplish visual excipients that may otherwise cause high background or turbidity,
observation, proper lighting (with appropriate consideration of  Prewetting of the filier with the medium may be necessary. '
photodegradation) of the vessel contents and clear visibility in the Filters can be in-line or at the end of the sampling probe or both s
bath are essential. Documenting observations by drawing sketches The pore size can range from 0.45 to 70 pm. The usual types of in whil
and taking photographs or videos can be instructive and helpful for filters are depth, disk, and flow-through. However, if the excipien and 4
those who are not able to observe the real time dissolution test. interference is high, if the filtrate has a cloudy appearance, or if the respect
Observations are especially useful during method development and flter becomes clogged, an alternative type of filter or pore size label
formulation optimization. Examples of typical observations inctude, should be evaluated. ' NOT!
but are not limited to, the following: Adsorption of the drug(s) onto the filter needs to be evaluated, |t finishe
drug adsorption occurs, the amount of initial filtrate discarded may becaus
1. Uneven distribution of particles throughout the vessel. This can need to be increased. If results are still unsuitable, an alternative filter ma ¥
occur when particles cling to the sides of the vessel, when there material may be sought. " blend
is coning or mounding directly under the apparatus, when Filter validation may be accomplished by preparing a Suitable poten
particles float at the surface of the medium, when film-coated standard solution or a completely dissolved sample solutionv(e,g_r profile
tablets stick to the vessel, and/or when off-center mounds are prepared as a typical sample in a vessel or a sample put in a beaker 1 t
formed. and stirred with a magnetic stirrer for 1 hour). For standard solutions lon—=
2. Air bubbles on the inside of the vessel or on the apparatus or compare the results for filtered solutions (after discarding the subtra
dosage unit. Sheen on the apparatus is also a sign of air bubbles. appropriate volume) to those for the unfiltered solutions. For sample be nec
This observation would typically be made when assessing the solutions, compare the results for filtered solutions (after discarding drugs
need to deaerate the mediom. the appropriate volume) to those for centrifuged, unfiltered solutions, demog
3. Dancing or spinning of the dosage unit, or the dosage unit being pkr)oce:_
hit by the paddle. ahsefll,g
4. Adhesion of particles to the paddle or the inside of the basket, Centrifugation e ot
which may be observed upon removal of the stirring device at . ~
the end of the run. Centrifugation of samples is not preferred, because dissolution can
5. Pellicles or analogous formations, such as transparent sacs of continue to occur and because there may be a concentration gradient
rubbery, swollen masses surrounding the capsule contents. in the supernatant. A possible exception might be for compounds
6. Presence of large floating particles or chunks of the dosage unit. that adsorb onto all common filters. o
7. Observation of the disintegration rate (e.g., percentage -
reduction in size of the dosage unit within a certain time frame).
8. Complex disintegration of the coating of modified or enteric- ASSAY
coated products—for example, the partial opening and splitting : o
apart (like a clamshell) or mcqmplete opening qf_the shell The usual assay for a dissolution sample is either spectrophoto:
accompanied by the release of air bubbles and excipients. metric determination ot HPLC. The preferred method of analysisds
spectrophotometric determination because results can be obtairied
faster, the analysis is simpler, and fewer solvents are used. HPLC
Sampling methods are used when there is significant interference from
excipients or among drugs in the formulation to improve analytic

Manual—Manual sampling uses plastic or glass syringes, a sensitivity and/or when the analysis can be automated. 1t may be
stainless steel cannula that is usually curved to allow for vessel ~ useful to obtain data for the drug with a stability-indicating assty
sampling, a filter, and/or a filter holder. The sampling site must (c.g, HPLC chromatograms) in the medium of choice, even 1 e
conform to specifications under Dissolution (711). primary assay is based on a spectrophotometric method. o

Autosampling—Autosampling is a useful alternative to manual
sampling, especially if the test includes several time points.

However, because regulatory labs may perform the dissolution test VALIDATION
using manual sampling, autosampling requires validation with
manual sampling.

There are many brands of autosamplers, including semiautomated : :
and fully automated systems. Routine performance checks, cleaning, ing on the phase O.f d;:velopment or the mtepdcd use for the 508y
and majntenance as described in the pertinent standard operating ~ 1he acceptance criteria are_presented as guidelines only a1 e
procedures or metrology documents are useful for reliable operation differ for some products. Firms should document the appr(}Pth
of these devices. acceptance criteria for their products in pertinent OPs.*%

Some instruments are equipped with sampling through the basket considerations may be important for special dosage fornliﬂod.uct
or paddle shaft. Proper validation (e.g., demonsirated equivalence to extent of validation depends on the phase of thf Plﬁa'se
rosults with the usual sampling procedure) may be required. development. Full validation takes place by the fme O - s

The disturbance of the hydrodynamics of the vessel by sampling clinical studies. Validation studies should address the gi
probes should be considered and adequate validation performed to associated with different profile time points. For products ¢ ioeds 0
ensure that the probes are not introducing a significant change in the
dissolution rate.

Comparison of manual and automated procedures should be
performed to evaluate the interchangeability of the procedures. This

The validation topics described in this section are typical biat ot

all-inclusive. The validation elements addressed may vary, dercjli%;

more than a single active ingredient, the dissolution metiod
be validated for each active ingredient.

can be accomplished by comparing data from separate runs of, in Speciﬁcity/Placebo Interference

some cases, by sampling both ways from the same vessel. Results ot ndaly
<hould be consistent with the requirements for intermediate precision It is necessary to demonstrate that the results Me; adaes
(described in this chapter in Validation) if the procedures are to be affected by placebo constituents, other active drugs, oF eg; (kS

The placebo consists of all the excipients and cogtil.l) oot

considered interchangeable. te) it

Other aspects of automation validation may include carryover of ~ sinker, and capsule shell are also included when appropiidts.

residual drug, effect of an in-residence probe (simultaneous sampling  the active i edient. Placebo interference may be etet s, S
- N o Anaention of 2 amdeean S P McFlvain, 1.S.; Martin, L.D.; DoW}ing: :E'I;ﬂflinélyﬁwl

DOCKET
A

LARM

Find authenticated court documents without watermarks at docketalarm.com



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




