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ABSTRACT

Drug development is a challenging way to make pgofihousands of once-promising compounds waslndine
preclinical phase and hundreds more fail in clihitials and only one is likely to be approved foarketing.
Hundreds of millions of dollars are spent on pharewticals or biologics that fail to make it to metrkThe
successful to reach here the market, developetlisnwiay takes approximately 12-15 years. Howevegre are
alternatives to spending enormous sums in devejogings. One of the approach is to concentrateemeldping
products for niche markets that may have smalletketgotential, but that can be approached withméitecally
lower development costs and time using section (B pathway to FDA approval. The second apprdadhe
request for biowaivers i.én vivo bioequivalence and bioavailability study waiversaatcordance to the principles of
the Biopharmaceutical Classification System (BQ@jttcan significantly save time and cost. Third dmehe
generic drug approval pathway in which only BA/Btudies are done comparing the proposed produchdo t
innovator product. The present review apart froningj a brief overview of the above approaches it the
present status and future prospective of theseoappes. It also gives a brief overview of impacthafse fast track
approval procedures on the global market of medgin

Keywords: 505(b)(2) NDA, hybrid applications, referencedi$tdrug, clinical studies, generic drugs, biowayer
market exclusivity.

Introduction

Drug development is a process of bringing a newgdru which estimates that costs vary from around $500
to the market once a lead compound has been igehtif million to $2 billion depending on the therapy tiet
through the process of drug discovery. It incluges developing firm (Table 1 & 2) [2]. The success rate
clinical studies, clinical studies and finally teeep of a new drug to treat a disease might theoretically
obtaining regulatory approval to market the drug [1 include from 5,000 to 10,000 chemical compounds.
The full cost of bringing a new drug to market enfr Thus, new drug development is both an extensive as

discovery through clinical trials to approval — is well as expensive process [3]. However, there are

complex and controversial and is highlighted in the novel approaches to boost the drug developmenteThe

study published in 2006, are three different approaches which can be hefpful
developing drugs with reduced period of time anst.co
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Table 1: 505(b)(1) vs. 505(b)(2) Drug Developmentimieline

NDA Discovery Preclinical Research Clinical Studies
505(b)(1) 2-5 years 1-3 years 8-15 years
505(b)(2) <1-3 years <1-2 years 2-5 years
Table 2. Comparative Analysis of Timing & Costs for505(b)(2) NDA & ANDA
Estimated Duration Estimated Cost

ANDA

+  BE study(ies) 4-6 months $50k-$750k

¢+ Submission 1-2 months

+ Time to approval 18+ months
505(b)(2) NDA

+  Clinical trial(s) (if needed) 12-24 months $2m-$10+m

+ BE studies 4-6 months $50k-$750k

¢+  Submission 1-2 months

+ Time to approval 10 months

BE (Bioequivalence Studies), NDA (New Drug Applicax), ANDA (Abbreviated New Drug Application)

Both FDA and EMA accept BCS based biowaivers for is estimated at about $225 billion in 2011. By 20it6
Class | drug substances, but the threshold for tetenp is expected that the value of the total global gese
absorption is lower for the EMA (85% fraction sector will have risen to $358 hillion, represegtin
absorbed) than the FDA (90%). The biowaiver marketmore than 18% of all pharmaceuticals, a projected
shows greater number of biowaiver submissions overcompound annual growth rate (CAGR) of 9.7%
the past three years and the wider usénaofitro test between 2011 and 2016. Emerging market represents
systems for permeabilty While 505(b)(2) NDA the second largest market category for generic drug
approvals are increasing at higher rates than 3@3(b with the expected sale of $57 billion in 2011. This
approvals. In 2012, a record number of 47 505(b)(2)should reach nearly $115 billion in 2016, for a GRAG
applications were approved by FDA as compared to 31of 15.1% (Figure 2) [5].

505(b)(1) applications [4]. The global generics ke&r

Figure 2: Major Generics Markets, Through 2016

120

§ Billions

2010

d011

2018

B Emerging marlets O Major Europe

B Rest of world

O Morth America
[ Japan

Duggal etal ASIAN PACIFIC JOURNAL OF HEALTH SCIENCES, 2014; 1(1): 2-12
www.apjhs.com 3



Asian Pacific Journal of Health Sciences, 2014; 1(1):

2-12 ISSN: 2349-0659

Definitions

Biowaiver: A biowaiver is considered as the waiver of
clinical bioequivalence studiesvhen the active
pharmaceutical ingredients meet certain solubditygl
permeability criterian vitro and when the dissolution
profile of the dosage forms meets the requiremfamts
the immediate release dosage forms [6, 7].

505(b)(2) NDA: An application that contains full
reports of investigations of safety and effectivenbut
where at least some of the information required for

supporting aFederal Register notice announcing a
product’s safety and/or effectiveness [15].

Generic Drug: A drug product which is comparable to
a reference listed drug product in dosage form,
strength, route of administration, quality, perfame
characteristics, and intended use [16].

Request for Biowaivers

The term biowaiver describes the use ofiarvitro
assessment to waive the need for in vivo (bio)istud
[6]. It is considered as waiver of clinical

approval comes from studies not conducted by or forbioequivalence studies [4,5]. It was originally posed

the applicant and for which the applicant has not
obtained a right of reference [8].

Patent: A patent is an intellectual property right, which
gives the holder the right to exclude others from
making, using, selling, offering for sale, or imfhog
the patented product [9].

Data Exclusivity: It is a period of non-reliance and
non-disclosure that a government must provide to
pharmaceutical registration data [10, 11].

Market Exclusivity: It is a period between the
approval of a drug by the regulatory authoritied gre
expiry of the patent term during which no only
innovative company can market that drug [12].

Listed Drug: A new drug product that has an effective
approval by the FDA and which has not been
withdrawn or suspended or which has not been
withdrawn from sale as reasons of safety or
effectiveness determined by FDA is termed as adist
drug. Listed drug status is evidenced by the drug
product’'s identification as a drug with an effeetiv
approval in the current edition of FDA’s “Approved
Drug Products with Therapeutic Equivalence
Evaluations” or any current supplement theretoaas
drug with an effective approval [13].

Reference Listed Drug:The listed drug identified by
FDA as the drug product upon which an applicant
relies in seeking approval of its abbreviated aggpion
[14].

Literature: Literature in this context refers to
published reports of well-controlled studies that
support safety or effectiveness; prosed and final
monographs published in tikederal Register the data

by Amidon and co-workers in 199%17] and
subsequently adopted by the US FDA, WHO, and
European medicines Agency  (EMA) for
implementation in the approval of some generic drug
products [18-20]. Thus, pharmaceutical companies ca
request for biowaivers according to the
Biopharmaceutical classification System (BCS) for
NDA and ANDA filing as well as to scale-up and post
approval changes in drug manufacturing. It is estéd
that the in vivo bioavailability and bioequivalence
studies cost upto $ 250,000 each and require upto 2
months to complete, whereas, the in vitro laboyator
tests are rather inexpensive and fast [Rbwever, the
regulations on BCS based biowaivers differ between
the FDA, EU and WHO. The FDA allows the
biowaiver only for BCS class | drug substances
whereas current WHO and EMA guidances allow
products containing class Ill drug substances to be
considered for the biowaiver.

Other countries following the BCS based
biowaiver concept as one of the three main guidance
documents (US FDA, EMA, WHO) or a combination
of specific requirements are Brazil [22], Australia
Association of Southeast Asian Nations (ASEAN)
countries, South Africa [23], India [24], Argentina
[25], Southi Arabia [26]. While Switzerland, Canada
Japan [27] have not yet implemented the BCS based
biowaiver as a means to ensure bioequivalence of
different drug products in any shape or form.

Risk Associated With Using Request For BCS
Based Biowaiver

Risk of bioinequivalence between a test and a
reference drug product due to excipients
and/or manufacturing effects.

Risk of approving a test product according to
the biowaiver procedure, when infact if it was
compared with the reference product in an

vivo stydy it would fail to meet
bioequivalence standards.
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+ Risk to patients associated with a false, effect on 1984 after the enactment of the Hatch-
biowaiver-based acceptance of a drug product, Waxman Act which allows generic drugs to enter the
which would actually fail to be bioeqiuivalent market without repeating extensive clinical trials
to the comparator product in an vivo study. required for their brand-name counter parts aftpirg

Therefore, merely classifying a drug substanceof the patent and certain exclusivities. The
according to the BCS is not a sufficient basis for pharmaceutical companies seeking approval of their
determining whether products containing the sulzgtan generic drug must file Abbreviated New Drug
can be biowaivered or not and there is a need toApplication (ANDA) to FDA. The FDA after thorough

develop more stringent criteria for biowaiver [6]. review of the application and assuring safety and
About 30 biowaiver monographs have been efficacy either approve or discard the applicaffai.
documented up to date by the joint effort of FIRI an A pre-requisite for filing ANDA is that applicant

WHO which are working on a running biowaiver is required to make patent certifications for the
monograph project. These monographs have a greateference listed drug. There are four types of igate
impact on the approval of multi-source drug product certifications for which the ANDA can submit.

as many applicants have submitted dossiers whfeh re 1. Paragraph | certification: That the patent
to the results summarized in the monographs, withou information was not submitted to FDA by the
being asked by the regulatory agencies to repeat th reference listed drug company.
studies, thus saving the applicants time and m{@iley 2. Paragraph Il certification: That the patent has
expired.

Future Prospectives 3. Paragraph lll certification: That the patent will
The BCS based biowaiving is an innovative technique expire on a specific date.
which significantly saving the time and cost in the 4. Paragraph IV certification: That the patent is
approval of drug products. Research is ongoingdis t invalid or will not be infringed.
field by exploring more ways to increase the uilian Apart from getting approval in a short period of
of this technique. Some of the future prospectreeas  time with reduced cost, the first to file ANDA
follows: applicant for the reference listed drug would g0 1

+ In the future, the biowaiver monograph project days market exclusivity [32]. Often the legal

will extend to fixed dose combinations. proceedings occurs between the branded and generic

+ Developing science-based risk calculations to company but they may agree on a settlement and the
make the biowaiver decision more objective 180 days market exclusivity granted to the firgedi

[28]. ANDA would get delayed and further halt the entfy o
« A key future activity in the BCS based biowaiver Other generic drugs for that reference listed drug.
area should be global hormonization of The Medicare Prescription Drug, Improvement,

biowaiver regulations. Therefore, various and Modernization Act of 2003 amended three major
regulatory authorities should change and fules pertaining to listed drugs, thirty-month stand
improve their regulations, so that they will apply @pprovals of ANDAs [33]. The innovator drug

“best science” practice to BCS biowaiving [7].  company could not further delay the entry of gemeri
drugs by filing multiple patent infringement lawtslin

Generic drug Approval Pathway order to obtain multiple 30-monthstays. Further the

Generic drug approval pathway is another fast trackfinal rule on generic drugs which became effective
approach to expedite the approval of proposed drugA\UQ 19, _2003 would allow faster access to generic
product(s) by just showing bioequivalence to the drugs while maintaining fair incentives for innovat
reference listed drug. Bioequivalence is demoretrat New drug development [34].

through studies, which prove that the active inignets In Europe, regulations for generic drugs are orlaim
work in the same way and in the same amount of timePrinciples and are set out in Article 6 of reguati

in the human body [29]. Generic drugs approvedhis t (EC) No. 726/2004 and Article 10(1) of Directive
way are much cheaper than brand drugs and provid@001/83/EC, as amended ([35]. Generally, the
significant saving to consumers. As per global reark decentrahzgd procedure or national mutual recagnit
trend, it is estimated that approximately $150idmll ~ Procedure is followed for the approval of generniogd
worth of drugs will be off-patented during the efi products. However, at the request of an applicaat,
2010 to 2017, which will serve as a platform for accepted for consideration under the centralised
pharmaceutical companies to develop generic drugProcedure, when the applicant shows that the nealici
[30]. In US, the legislation for generic drugs came  Products constitute:
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« A significant therapeutic, scientific, or and the type of the clinical data included in thBAN
technical innovation, than 180 days exclusivity for generic drugs appdove
« The granting of a Community authorization ~ under section 505(). The analogous regulatory
for the medicinal product is in the interest of ~ pathway in Europe also appears to be very simdar t
patients at the Community level. that of U.S. and was introduced within the Article
In Canada, the regulatory agency Health CanadalO(3) of Directive 2001/83/EC in November 2001 and
regulates the pharmaceutical products. Other cisntr in the Regulation (EC) No. 726/2004. The analogous
like in Brazil, The Generics Law, 1999 and the 505(b)(2) applications in EU are known as Hybrid
ANVISA regulate the implementation of generic Applications [41].
pharmaceuticals policy. In Japan, the Ministry of Regardless of the regulatory pathway one chooses fo
Health, Labour, and Welfare (MHLW) is in charge of approval of an NDA the FDA standards for the
the pharmaceutical regulatory affairs and the demonstration of safety and efficacy are samesit i
Pharmaceutical Medical Devices Agency (PMDA) and only the source of information that differs betwebka
the generic drugs are submitted under Japanese ANDAWO paths. It is important to understand what
to PMDA which reviews the application. While constitutes sufficient evidence and therefore which
countries from Asia Pacific and Gulf have almost specific studies can be replaced by existing data f
harmonized their regulatory environment through the individual compounds.
ASEAN and Gulf Co-operation Council (GCC)
organizations [36]. Market growth of 505(b)(2)
However, generic drug product manufacturers mustln the relatively few years since clearing legaidies,
formulate a drug product that will have the same the 505(b)(2) process has rendered significant gisn
therapeutic  efficacy, safety, and performance on the drug development landscape. Today, as the

characteristics as of its branded counterpart. patents for many blockbuster drugs expire, smart
marketers are seeking ways to create new diffexteti
505(b)(2) NDA products, new market niches and marketing exclysivi

Another attractive alternative for companies segkin  through 505(b)(2) development programs. In theafisc
enter a drug market is 505(b)(2) pathway, often year 2006, approximately 20 % of new small-molecule
referred to as a “paper NDA” [37]. It was added in drugs were approved through the 505(b)(2) process;
1984 as a part of the Hatch-Waxman Amendments todtwo years later, more than half of the small-molecu
the Federal Food, Drug and Cosmetic Act, 1938, bynew drugs approved in the U.S. were based on this
FDA to encourage innovation and eliminate costlgt an strategy. The FDA approval statistics for NDA
time-consuming duplicative clinical studies. This approvals and 505(b)(2) approvals alone from 1996-
pathway is a hybrid between the 505(j) accelerated2011 has been shown in Fig. 1 [38]. The averalgssa
pathway for generic drug applications, and 505(tagl  of products approved through 505(b)(2) in 2008 were
the standard de novo NDA pathway for proprietary estimated to be ~ USD 150mn. Further, these preduct
drugs [38-40]. It allows a drug-maker to incorperat Were grown at a high compounded annual growth rate
preexisting data, into its NDA by reference. This (CAGR) of 17.8% between the period 2006-08 which
results in substantial savings in approval coste t is three times higher than average growth of US
average 505(b)(2) approval costs $3-7 million, whigc ~ pharmaceutical markets (6.4%) [42]. Judging from th
far less than the estimated $1.3 billion to bringesv ~ rate at which investigational new drug (IND)
drug to market under 505(b)(1) and achieve FDA applications are being filed today, it is expecthet
approval in as little as 30 months [37]. Additibpa  the percentage of 505(b)(2) approvals will be great
505(b)(2) applicant may qualify for three, five, or than 80% within the next few years [43].

seven years of market exclusivity, depending on the

extent of the change to the previously approvedydru
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Figure 1: FDA 505(b)(2) Approval Statistics 2004-212 (blog.camargopharma.com)
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General Advantages of 505(b)(2) type NDA

Marketed as branded products rather than generic
Relatively low risk because of existing safety and
efficacy information

Lower cost due to smaller scope and number of
potential studies

Increased speed due to fewer studies

Potential for “AB” substitutability rating in the
Orange Book

Wide range of drug candidates with good market
possibilities are available for rapid approval unde
505(b)(2) pathway

Potential route for biogenerics

Unlike ANDA not affected by discontinuation of
RLD

Earns patent and exclusivity

Insulated from high market competition

Suitable approval pathway for non-infringing
products

An  opportunity in Drug
Implementation (DESI) drugs

efficacy  Study

Type of Changes Applicable Under 505(b)(2) NDA
The 505(b)(2) approval route can be utilized favide
range of products, especially for those that reprea

limited change from a previously approved drug. The

following are examples of changes to approved drugs -

which would be appropriate to submit as 505(b)(2)

applications:

e Changes in dosage form (e.g., oral

Changes in strength (higher or lower).

Changes in route of administration (e.g., i/v to
other parenteral routes).
Changes in formulation
changes).

Changes in dosing regimen (e.g.., twice daily to
once daily).

Changes in indication (e.g., a new indication).

A new combination product where the active
ingredients have been previously approved.
Change to an active ingredient (e.g., different
salt, ester complex, chelate, etc.).

New molecular entity when studies have been
conducted by other sponsors and published
information is pertinent to the application (ea.,
pro-drug or active metabolite of an approved
drug).

Change from an Rx indication to an OTC
indication.

Change to an OTC monograph drug (e.g., hon-
monograph indication, new dosage form).

Drugs with naturally derived or recombinant
(i.e, Dbiological) active ingredients where
additional limited clinical data is necessary to
show the ingredient is the same as the ingredient
in the reference drug.

Bioinequivalence for drug products where the
rate and or extent of absorption exceed or are
otherwise different from the standards for
bioequivalence compared to a listed drug.

(e.g., excipients

transdermal, lotion to foam). Additional studies might be required to
Duggal et al ASIAN PACIFIC JOURNAL OF HEALTH SCIENCES, 2014; 1(1): 2-12
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document the safety and efficacy at the different Information on which applicant can rely

rate and extend of delivery [44]. » Published Literature: If the applicant has not
obtained a right of reference to the raw data
Type of Changes Not Applicable Under 505(b)(2) underlying the published study or studies, the
NDA application is a 505(b)(2) application.
» An application that is a duplicate of a listed + The Agencys finding of safety and
drug and eligible for approval under section effectiveness for an approved drug
505())
» For which the only difference is lower extent Patent and Exclusivity criteria
of absorption than the reference drug The 505(b)(2) applicant may qualify for 3 years of

For which the only difference is an unintended Waxman-Hatch exclusivity if one or more of the

lower rate of absorption than the reference clinical investigations, other than BA/BE studiesas

drug essential to approval of the application and was
conducted or sponsored by the applicant. A 505)b)(2

Type of application submitted as a 505(b)(2) NDA application may also be granted 5 years of exdiysiv

New chemical entity (NCE)/new molecular if it is for a new chemical entity and may also be
entity (NME): In case, when some part of the eligible for orphan drug exclusivity or paediatric
data necessary for approval is derived from exclusivity (Table 3). However, the filing or apped
studies not conducted by or for the applicant of a 505(b)(2) application may be delayed due tema
and to which the applicant has not obtained aor exclusivity protections covering an approved
right of reference. product. Section 505(b)(2) applications must inelud
Changes to previously approved drugs: For patent certifications for each patent which claithe
changes to a previously approved drug drug or drugs on which investigations that areetkli
product, an application may rely on the FDA's upon by the applicant for approval of its applioati
finding of safety and effectiveness of the were conducted or which claims a use for such drug
previously approved product, coupled with the drugs, that, a patent is invalid, unenforceablewiir

information needed to support the change not be infringed [45]. The applicant must provide
from the approved product. notice of certain patent certifications to the NDA

holder and patent owner [46].
Table 3: Market Exclusivities granted by U.S. FDA hrough 505(b)(2) process

Priority Rank Code Extension Protection Period
1. NCE New Chemical Entity 5 years

2. NC New Combination 3 years

3. NDF New Dosage Form 3 years

4, NP New Product 3 years

5. NPP New Patient Population 3 years

6. ODE Orphan Drug Exclusivity 7 years

7. PDE Paediatric Drug Exclusivity + 6 months

Regulations for EU Hybrid Drug Applications 726/2004 [35]In Europe, reference medicinal product
Analogous to the FDA’s 505(b)(2) Pathway has been granted a marketing authorisation by a
The regulatory pathway for hybrid drug applicatiams  Member State or by the Commission on the basis of a
Europe also appears to be very similar to that 8f U complete dossier, i.e. with the submission of dquali
and was introduced within the Directive 2001/83/ EC pre-clinical and clinical data in accordance with
in November 2001 and in the Regulation (EC) No Articles 8(3), 10a, 10b or 10c of Directive 200183
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which is similar to FDA’s 505(b)(1) NDA pathway. administration are considered as “hybrid” medalin
Similarly, Article 10(2) and Article 10(3) of the products. In this case the applicant has to prowide
Directive 2001/83/EC are analogous to FDA's ANDA addition to the referenced data, results on apjatepr

pathway and 505(b)(2) pathway respectively. non-clinical tests and clinical studies with the
“hybrid” medicinal product.
Article 10(2) Thus, hybrid applications, similar to 505(b)(2) NBA

This article describes a “generic medicinal pradas differ from generic applications in that the resudtf
a medicinal product that has the same qualitathng a appropriate pre-clinical tests and clinical trialdl be
guantitative composition, the same pharmaceuticalnecessary for the following three circumstances:

form and is proven to be bioequivalent to the efee 1. The strict definition of a “generic medicinal
medicinal product. The Article 10(2) allows the wde product” is not met;

different salts, esters, ethers, isomers, mixtuoés 2. Bioavailability studies cannot be used to
isomers, complexes or derivatives of the active demonstrate bioequivalence; and

principle as long as their safety and efficacy jpeof 3. There are changes in the active substance(s),
equivalent to the original compound. In such cases, therapeutic indications, strength, pharmaceutical
additional information providing proof of the safet form or route of administration of the generic
and/or efficacy of the various salts, esters, or product compared to the reference medicinal
derivatives of an authorised active substance rbest product.

supplied by the applicant. The various immediate- These applications will thus rely in part on theulés
release oral pharmaceutical forms (e.g. capsulespf pre-clinical tests and clinical trials for a eeénce
tablets) shall be considered to be one and the samproduct and in part on new data. In contrast tole
pharmaceutical form. regulations the major difference being that ther@o
Article 10(3) provision for 3 years of exclusivity for the hybrid
Product that do not fall under the Article 10(2), medicinal product, once the product is approved.[47
because bioequivalence can not be establishedghrou A comparative analysis of U.S. FDA 505(b)(2) NDA
a bioavailability assessment or that are diffeterthe vs. EU Hybrid Medicinal Products has been shown in
reference medicinal product with regard to thevacti Table 4.
ingredient, the dose strength, dosage form/route of

Table 4. Comparative Analysis of U.S. FDA 505(b)(2)NDA vs. EU Hybrid Medicinal Products

S.No. | Parameters 505(b)(2) NDA EU Hybrid MedicinaProducts
1. Marketing Option Branded Not Branded
2. Scientific Studies (i) No Preclinical Study (i) No Preclinical Study
(i) Limited Clinical Study (i) Limited Clinical Study
3. Patentability Yes No
4, Market Exclusivity Yes No
5. Patent Challenge Yes (in case of Para | No
certification)
6. Potential Route for Biogenerics Yes No
7. Fees (i) Less fees than 505(b)(1)Reduced fees than full Marketing
NDA Authorisation Application
(i) Companies  with  <50(
employees have the options
to request for waiver of the
fees for first submission

Data Exclusivity However, applicants have been allowed to use
At the time of submission of the generic/hybrid a reference product’s data in compiling their
application, the protection period of the reference own dossiers to obtain their own regulatory
medicinal product should have expired in order to approvals after 8 years.

allow the applicant to rely on the dossier of the e 10 years (8 + 2) - Generic/hybrid drugs may
reference medicinal product which is describedwelo not be sold in EU until 10 years have elapsed

« 8 years - Applications for generic/hybrid from the granting of the initial marketing
drugs cannot be submitted until expiry of 8 authorization.

years of first marketing authorization.

Duggal etal ASIAN PACIFIC JOURNAL OF HEALTH SCIENCES, 2014; 1(1): 2-12
www.apjhs.com 9



Asian Pacific Journal of Health Sciences, 2014; 1(1): 2-12

ISSN: 2349-0659

e (8+2+1) - Further one year extension if harmonization of 505(b)(2) regulations across the

original  authorization  holder

obtains world to overcome the duplication of work for

additional authorization for a new therapeutic approving drugs in different regions.

use of the product resulting in clinical benefits

[48]. References
1. Tonkens R. An Overview of the Drug
Conclusions Development Process. The Physician Executive.

As the healthcare expenditure is increasing dagiayy

the pharmaceutical companies are shifting towands t
shorter and less costly ways i.e. fast track appres

for developing drugs. The fast track approaches
described above i.e. generic drugs approval pathway
request for biowaivers and 505(b)(2) NDA are
economical approaches particularly for niche market
Although there is a continuous process of
harmonization of regulations taking place all ambun
the world, still we see a huge challenge, whicheisto

be overcome by the pharmaceutical industry in these
cases. This is due to the heterogeneity in thelatgy
landscape of the various countries.

The BCS based biowaiver have had a great impact on
approval of multisource drug products. Drug product
approved through the BCS biowaiver procedure and
manufactured under Good Manufacturing Practice can
be assumed to have the same quality as the reéerenc
product. In case of biowaivers, although there are
number of scientific opportunities to expand the o
biowaivers in the future, one of the greatest adean
would probably be an international harmonization of
possibilities to apply biowaivers. Further, a great
opportunity to expand the usage of biowaivers would
be to distinguish between testing for regulatory
approval of generic products and approval of change
within a given product.

In case of generic drugs, the savings associatéd wi
the policies that encourage the utilization of loest
generic drugs make them an obvious choice in skeugg
to contain health care costs. However, policymakers
and researchers should address the questions
surrounding the therapeutic equivalence of generic
drugs.

While the third fast track approach i.e 505(b){DA
process particularly attractive to investors beeathe
product differentiation can provide significantlgtber
market potential. However, the criteria to detemnin
what type of additional or “bridging” data needexd t
support the proposed change of the previously
approved drug is still under question because ithis
determined on a case by case basis. To overcome thi
problem, proper meeting between the sponsors and
regulatory professionals of FDA before filing 508&)
application might be helpful for sponsors seeking

©

10.

11.

2005;May-June:48-52

Adams C, Brantner V. Estimating the cost of
new drug development: is it really 802 million
dollars? Health Aff (Millwood). 2006;25 (2):
420-8.

Extending BCS-based Biowaivers to Canada:
ShapingPolicyhttp://www.absorption.com/absor
b-this/extending-bcs-biowaivers.html
Competitionfor505(b)(2)Approvalshttp://blog.camarg
opharma.com/index.php/2010/01/13/competition
-for-505b2-approvals/
http://www.bccresearch.com/market-
research/pharmaceuticals/generic-drugs-global-
market-phmO009f.html

Dressman J, Midha KK. Biowiaver Monographs
2004-2012.FIP. 2013.
Availablefrom:http://www.fip.org/centennial/file
s/static/press/FIP_centennialbook_biowaiver_we
bversion.pdf

Rohilla S, Rohilla A, Nanda A. Biowaivers:
Criteria  and Requirements. International
Journal of Pharmaceutical & Biological
Archives 2012;3(4):727-731.

Phelps K. 505(b)(2): Fast Development, Cost-
Effective Approach For Small Or large
Molecule. Life Science Leader [cited 2013 Jul
19].Availablefrom:http://www.lifescienceleader
mag.com/magazine/past-issues3/item/3818-
505b2-fast-development-cost-effective-
approach-for-small-or-large-molecule

Sharma A. Data Exclusivity With Regard To
Clinical Data. The Indian journal of Law and
Technology. 2007;3:82-104.

Data Exclusivity: Encouraging Development of
New Medicines. International Federation of
Pharmaceutical Manufacturers Associations.
2011Jun.Availablefrom:http://www.ifpma.org/fi
leadmin/content/Publication/IFPMA_2011 Data
_Exclusivity__ En_Web.pdf

Janodia MD, Chauhan A, Hakak SM, Sreedhar
D, Ligade VS, Udupa N. Data Exclusivity
Provisions on India: Impact on Public Health.
Journal of Intellectual Property Rights,
2008;13:442-446.

. Fernandez DS, Huie JT. Strategic Balancing of

505(b)(2) approval. Further, there is a need of Patent and FDA Approval Processes to
Duggal et al ASIAN PACIFIC JOURNAL OF HEALTH SCIENCES, 2014; 1(1): 2-12
www.apjhs.com 10



Asian Pacific Journal of Health Sciences, 2014; 1(1): 2-12

ISSN: 2349-0659

13.

14.

15.

16.

17.

18.

19.

20.

Maximize Market Exclusivity. Fernandez &
Associates LLP. [cited 2013 Aug 13]. Available
from: http://www.iploft.com/PTO-FDA.pdf
Guidance for Industry. Listed Drugs, 30-Month
Stays, and Approval of ANDAs and 505(b)(2)
Applications  Under  Hatch-Waxman, as
Amended by the Medicare Prescription Drug,
Improvement, and Modernization Act of 2003.
Questions and Answers (draft). 2003.Available
from:http://www.fda.gov/downloads/Drugs/Gui
danceComplianceRegulatorylnformation/Guidan
ces/ucm072887.pdf

Drugs@FDA Glossary of Terms. Available
from:http://www.fda.gov/drugs/informationondr
ugs/ucm079436.htm#RLD

ICH Harmonized Tripartite Guidance draft.
Post-pproval  safety data  management:
definitions and standards for expedited
reporting. [cited 2013 Aug 14]. Available from:
http://www.fda.gov/Regulatoryinformation/Guid
ances/ucm129457.htm

Purvis L. Strategies to Increase Generic Drug
Utilization and Associated Savings. AARP
Public Policy Institute. 2008.Available from:
http://assets.aarp.org/rgcenter/health/i16_generic
s.pdf

Amidon GL, Lennernas H, Shah VP, Crison JR
1995. A theoretical basis for a biopharmaceutic
drug classification: the correlation @h vitro
drug product dissolution andin vivo
bioavailability. Pharm Res 1995;12:413-420.
World health organisation. Proposal to waire
vivo bioequivalence requirements for WHO
Model List of Essential Medicines immediate-
release, solid oral dosage forms. Technical
reports Series, No 937, #Geport, Annex 8 of
WHO Expert Committee on specifications for
Pharmaceuticals Preparations. 2006. Available
from:http://whglibdoc.who.int/trs/fWHO_TRS e
ng.pdf

Centre for Drug Evaluation and Research
(CDER). Guidance for Industry: Waiver of in
vivo bioavailability and bioequivalence studies
for immediate-release, solid oral dosage forms
based on a Biopharmaceutics Classification
System. 2000 [cited 2013 Feb 16]. Available
from:http://www.fda.gov/CDER/GUIDANCE/3
618fnl.pdf

European medicines Agency. Committee for
Medicinal Products for human Use. Guideline
on the Investigation of Bioequivalence. 2010
[cited 2013 Feb 16]. Available
from:http://www.ema.europa.eu/docs/en_GB/do

22.

23.

24.

25.

26.
27.

30.

31.

32.

cument_library/Scientific_guideline/2010/01/W
C500070039.pdf

. Rolli R. Automation of Dissolution Tests for

Biowaiver Studies. Available from:
http;//www.dissolutiontech.com/DTresour/0802
art/Article_3.html

Resolucao - RDC W37, de Agosto de. 2011
Availablefrom:http://www.brasilsus.com.br/legi
slacoes/anvisa/109151-37.html

Medicines Control Council; Biostudies 2.06,
June 2007

www.cdsco.nic.in
http://www.anmat.gov.at/webanmat/legislacion/
medicamentos/Disposition_ ANMAT _758-

2009.pdf
www.sfda.gov.sa
NIHS Japan. Guideline for Bioequivalence

Studies of Generic Products. 2006 Dec [cited
2013 Jan 12]. Avaialble from:
http://www.nihs.go.jp/drug/beguide(e)/be2006e.
pdf

. Polli JE, Yu LX, Cook Jet al., Summary

Workshop Report: Biopharmaceutics
Classification System - Implementation
Challenges and Extension Opportunities.
Pharm Sci. 2004;93(6):1375-1381.

. Generic and Brand Name Drugs: Understanding

the Basics. Depression and Bipolar Support
Alliance. 2007 [cited 2013 Aug 12]. Available
from:http://www.dbsalliance.org/pdfs/GenericR
x.pdf

Handoo S, Arora V, Khera D, Nandi PK, Sahu
SK. A comprehensive study on regulatory
requirements for development and filing of
generic drugs globallylnt J Pharm Investig.
2012; 2(3):99-105

Food and Drug Administration. Abbreviated
New Drug Application (ANDA): Generics.
Availablefrom:http://www.fda.gov/Drugs/Devel
opmentApprovalProcess/HowDrugsareDevelope
dandApproved/ApprovalApplications/Abbreviat
edNewDrugApplicationANDAGenerics/
Guidance for industry. 180-Day Exclusivity
When Multiple ANDAs Are Submitted on the
Same Day. 2003 [cited 2013 Aug 12]. Available
from:http://www.fda.gov/downloads/Drugs/Gui
danceComplianceRegulatorylnformation/Guidan
ces/UCMO072851.pdf

. Medicare Prescription Drugmprovement, and

Modernization Act of 2003. Available from:
http://www.gpo.gov/fdsys/pkg/BILLS-
108hrlenr/pdf/BILLS-108hrlenr.pdf

Duggal et al

www.apjhs.com

ASIAN PACIFIC JOURNAL OF HEALTH SCIENCES, 2014; 1(1): 2-12

11



Asian Pacific Journal of Health Sciences, 2014; 1(1): 2-12

ISSN: 2349-0659

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Final Rule - Food and Drug Administration,
2003.Availablefrom:http://www.fda.gov/OHRM
S/DOCKETS/98fr/02N-0417-nfr00001.pdf
Malkin BJ, Simunovich AE, Rosenberg HE,
Roberts S. European Drug Law Summary:
Generic, Hybrid and Biosimilar Medicinal
Products. Frommer Lawrence & Haug LLP,
2010:1-5.

Ramesh T, Saravanan D, Khullar P. Regulatory
Perspective for Entering Global Pharma
Markets.Pharma Times. 201;43(9):15-20.
DeGiulio J. Patent Docs [Internet] [Place
unknown]: James DeGiulio; 2006 - FDA
Approval of Biologic Drugs under 505(b)(2)
Expected to Increase; 2011 Oct 13 [cited 2013
Jun 20]; [about 1 screen]. Available from:
http://www.patentdocs.org/2011/10/fda-
approval-of-biologics-under-505b2-expected-to-
increase.html.

Herman C. PharmExecBlog [Internet] [Place
unknown]: Clark Herman; The Path of Least
Resistance: Repositioned Drugs Surpass New
Brands; 2012 Oct 24 [cited 2013 Jul 12].
Availablefrom:http://blog.pharmexec.com/2012/
10/24/the-path-of-least-resistance-repositioned-
drugs-surpass-new-brands/

Revogenex: Revogenex; Our Focus; 2010 [cited
2013 Jun 14]. Available from: Our Focus
http://www.revogenex.com/OurFocus.aspx
Phelps KV. Camargo Pharmaceutical Services
[Internet] [Cincinnati OH: Camargo
Pharmaceutical Services]; 2005 - The 505(b)(2)
Alternative - An NDA that Saves Time and
Money [cited 2013 Feb 15]. Available from:
http://www.camargopharma.com/Userfiles/Docs
/camargo-505b2.pdf

Malkin BJ, Simunovich AE, Rosenberg HE,
Roberts S. European Drug Law Summary:
Generic, Hybrid, and Biosimilar Medicinal
Products. Frommer Lawrence & Haug LLP
2010.Availablefrom:http://www.fdalawyersblog.
com/00827188.PDF

Appaji PV, Mohan V, Jena DK, Garg V.
505(b)(2) NDA: The Unexplored Opportunity
IPC.2009 Available from: Pharmaceuticals
ExportPromotionCouncil.http://pharmexcil.org/u
ploadfile/ufiles/2TheUnExploredOpportunityl12
dec2009.pdf

Phelps K. 505(b)(2): Fast Development, Cost-
Effective Approach For Small Or large
Molecule. Life Science Leader.Available from:
http://www.lifescienceleadermag.com/magazine/
past-issues3/item/3818-505h2-fast-development-

44,

45,

46.

47,

48.

cost-effective-approach-for-small-or-large-
molecule

Regulatory Professionals, Inc. The 505(b)(2)
New Drug Application — A Rapid Approval
Route.Availablefrom:http://www.regprofessiona
I.com/resources/505(b)(2).pdf

21 CFR  314.50(i)) Available from:
http://www.accessdata.fda.gov/scripts/cdrh/cfdo
cs/cfcfr/CFRSearch.cfm

21 CFR 314.52. Available from:
http://www.accessdata.fda.gov/scripts/cdrh/cfdo
cs/cfcfr/ICFRSearch.cfm

European Directive 2001/83/EC. Available
from:http://eurlex.europa.eu/LexUriServ/LexUri
Serv.do?uri=0J:L:2001:311:0067:0128:en:PDF
Capizzi MD. Generic Medicines: Understanding
the Legal Framework in the EU, US and
Canada. Drinker Biddle and Reath LLP,
ISAM/IPAC-RS  Workshop; 2010  Oct.
Availablefrom:http://www.ipacrs.com/PDFs/BE
%20Workshop/Capizzi.pdf

Source of Support: NIL
Conflict of Interest: None

Duggal et al

www.apjhs.com

ASIAN PACIFIC JOURNAL OF HEALTH SCIENCES, 2014; 1(1): 2-12

12



