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ROLLED -RELEASE PRODUCTS

t CONTROLLED RELEASE PRODUCTS 381

ms of the same drug, including a reduced
a decreased incidence and /or intensity of

3 greater selectivity of pharmacologic ac-
ction in drug plasma fluctuation resulting
it or prolonged therapeutic effect. In some
-release products may be therapeutically
imarily for certain subpopulations of pa-
ple, a controlled- release drug product may
ttend school without drug administration
>ol day. In other instances, controlled -
may have no significant advantages or

less effective or more hazardous than con-
forms of the same drug. Therefore, not all
:andidates for formulation as controlled-
)ducts (1). For example, some drugs are
fluctuation in plasma concentrations oc-
ugs, tolerance to drug effect may develop
t levels seen with controlled -release drug
irily, oral controlled -release dosage forms
er recommended dosing interval for the
e dosage form, usually twice as long, corn -
losing interval for the immediate release
;o, a controlled -release drug product may
significant clinical advantages for the

e dosage form can be demonstrated, for
sed side effects resulting from a lower
centration with the controlled -release dos -
) to the immediate -release dosage form.

>n type of controlled- release products are
s. These products normally provide for a
sing interval. Dosing intervals for oral
e products beyond once -a -day dosing are
>logic characteristics of the human gastro-
Gastrointestinal transit time, which nor -
i4 h but can vary from a few hours to sev-
its oral controlled -release products with a
beyond 24 h. Other types of controlled -
include transdermal patches that are ap-
for periods of 1 day to perhaps 1 week. In
lied- release implants are dosage forms
ed below the skin surface and have been
itinuous therapy for as long as 5 years.

a discussion of the regulatory require -
led- release products, it is useful to under -
nmonly used definitions for these types of

:ease dosage forms. A class of pharmaceu-
biologically active products from which a

ed from the delivery system in a planned,
nd slower- than -normal manner (2).
zse dosage form. This refers, in general, to
for which the drug- release characteristics
and /or location are chosen to accomplish
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ELEASE PRODUCTS

in which a single multicenter study, without
iformation from other adequate and well -
Ldies, may provide evidence that a use is ef-
:h of these situations, it is assumed that any
on to support effectiveness meet the require -
quate and well -controlled studies in 21 CFR
t should also be appreciated that reliance on
r of a given use, whether or with sub-
orn related trial data, leaves little room for
actions or contradictory (nonsupportive) in-
all cases, it is presumed that the single study
Iropriately designed; that the possibility of
baseline imbalance, unblinding, post hoc
ialysis, or other factors is judged to be min-
t the results reflect a clear prior hypothesis
n the protocol. Moreover, a single favorable
several similar attempts failed to sup -
of effectiveness would not constitute persua-
br a product use unless there were a strong
discounting the outcomes in the studies that
effectiveness (e.g., if the study was obviously
powered or there was a lack of assay sensi-
onstrated in a three -arm study by failure of
how efficacy of a known active agent).
3 rely on a single study to support an effec-
mination is not often an issue in contempo-
relopment. In most drug development situa-
ed to find an appropriate dose, to study
cater and lesser complexity or severity of dis-
are the drug with other therapy, to study an
nber of patients for safety purposes, and to
)w what needs to be known about a drug be-
keted will result in more than one adequate
rolled study upon which to base an effective -
iation.
cases, effectiveness of a new controlled -

product may be demonstrated without addi-
te and well- controlled clinical efficacy trials.
is will be because other types of data provide
the known effectiveness to a new population
dose, regimen, or dosage form. Controlled -

a forms may be approved on the basis of phar-
lata linking the new dosage form to a previ-
immediate- release dosage form. Because the
atic patterns of modified - and immediate -
e forms are not identical, it is generally im-
ve some understanding of the relationship of
ration to response, including an understand -
ie course of that relationship, to extrapolate
e- release data to the modified- release dosage

Study Requirements for Controlled Release

ability requirements for controlled- release
covered in the U.S. Code of Federal Regula-
;1 CFR 320.25(f) (5). The aims of these re-
re to determine that the following conditions
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ence objectives not offered by con-
s (2).

ge form. This is a specific type of
;e form that allows at least a two-
;.e frequency as compared to that
L immediate- (conventional -) re-

? form. This is a specific type of
;e form that releases a drug at a
ptly after administration. An ex-

tablets (2).

cussed in this article cover all
e dosage forms. The primary fo-
[led- release drug products, which
iuirements for other types of
products, such as transdermal
similar to those described in this
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d a quantitative alteration in the
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adequate clinical studies, the re-
available to health professionals
herapeutic advantage is claimed,
Les may be lessened.
3ration for the development of
ts as original new drugs is the
ed in particular circumstances to
oof of effectiveness. The usual
:ular entities is to accept as proof
lies that conclusively define the
drug. Within the U.S. Food and

A) Modernization Act of 1998 are
rhich alternative approaches re-
rvidence to support effectiveness
,e include(1) situations in which
se may be extrapolated entirely
lies; (2) situations in which a sin -
trolled study of a specific new use
rmation from other related ade-
studies, such as studies in other

losely related diseases; or other
t dose, duration of use, regimen),

or of different endpoints; and
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Premarketing evaluation
should include considera
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actions or local tissue
dependent persistence or
cal implications of dose
decrease in bioavailabili
chemical mechanisms, an
metabolic fate of the dr
specific disposition.

Specific claims for a
controlled -release produc
forms should be based on
sults of which should be
upon request. Where no t
the need for clinical studi

An important considi
controlled- release produc
quantity of evidence need
establish substantial pr
practice for all new molec
two or more clinical stuc
safety and efficacy of the
Drug Administration (FD
described situations in v
garding the quantity of E
may be possible (3). Thee
effectiveness of a new ui
from existing efficacy stuc
gle adequate and well -con
can be supported by info
quote and well -controlled
phases of a disease; in c
conditions of use (differen
of different dosage formi
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7O CHARACTERIZE THE DRUG ENTITY

Characterization

t CONTROLLED RELEASE PRODUCTS 383

* possible to rely on plasma concentration
basis for the approval of the controlled -
In the following situations, it is expected
a be submitted for the approval of the
e New Drug Application (NDA):

controlled- release product involves a drug
Lnapproved new molecular entity, because
approved reference product to which a bio-
claim could be made

rate of input has an effect on the drug's
i toxicity profile
Lim of therapeutic advantage is intended
;rolled- release product
e are safety concerns with regards to ir-
oxicity
re are uncertainties concerning the rela-
stween plasma concentration and thera-
adverse effects or in the absence of a well -
ationship between plasma concentrations
therapeutic or adverse clinical response
-e is evidence of functional (i.e., pharma-
i tolerance
k- to-trough differences of the immediate -
n are very large

instances except for the first, a 505(bX2)
bmitted for approval to the FDA. The reg-
a application are covered under 21 CFR
sgulations state that any person seeking
ig product that represents a modification
for example, a new indication or a new

i for which investigations other than bio-
ioequivalence studies are essential to the
changes may submit a 505(bX2) applica-
uch an application may not be submitted
an of the regulations for a drug product
'ence from the reference-listed drug is that
sorption or rate of absorption is less than
nce-listed drug or if the rate of absorption
ly less than that of the reference -listed

equired physicochemical information to
drug entity in a controlled -release dosage
rally be no different from that for the drug
mediate -release dosage form, additional
information related to solubility, dissolu-
nd other release -controlling variables of
onditions that may mimic the extremes of
environment experienced by the dosage
Y (7).

Characterization

t is necessary to characterize the relative
ad the fractional absorption profile versus
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s the controlled - release claims

)file established for the drug
occurrence of clinically signifi-
u is usually achieved by the
t study whereby the drug is
without a high -fat breakfast.
steady -state performance is
ly marketed noncontrolled- or
g product that contains the
edient or therapeutic moiety
in approved full new drug ap-

mulation provides consistent
wmance between individual

T such a bioavailability study
u appropriate scientific evalu-
ise claims made for the drug
rial is normally one of the fol-

n of the active drug ingredient

immediate -release drug prod -
ne active drug ingredient or
d administered according to
Iodations in the labeling of
g product
controlled -release drug prod -
ved full new drug application
ctive drug ingredient or ther-
'ministered according to the
ns in the labeling proposed for
írug product

efficacy), it may I
data alone as a
release product.
that clinical dat
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there is no i
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When a chi
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When then
reversible t
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314.54. These re
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dosage form, anc
availability or bi
approval of the
tion. However, s
under this sectii
whose only differ
the extent of abs
that of the refere
is unintentional
drug (6).
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ovide assistance to those de-
aluating studies. However, a
)roperties that require consid-
and its dosage form that may

hese guidelines. Guidances re-
itrolled- release drug products
of guidances are available on
for Drug Evaluation and Re-
w.fda.gov /cder I).

Applications

lamental question in evaluat-
luct is whether formal clinical
safety and efficacy are needed
kinetic evaluation will provide
val. A rational answer to this
evaluation of the pharmacoki-
concentration /effect relation -

re is a well -defined predictive
plasma concentrations of the
se (regarding both safety and
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as well as many other types
the Internet at the Center
search Web site (http: / / ww,
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adequate evidence for appro
question must be based on E
netic properties and plasma
ship of the drug. Where the:
relationship between the p
drug and the clinical respon

Digitized b.
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  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 

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,  

opposing counsel or company faced cases similar to yours.

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

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

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

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.


