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A generic drug is a pharmaceutical drug that is equivalent to a brand-name product in dosage, strength, route of
administration, quality, performance, and intended use.!"! The term may also refer to any drug marketed under its
chemical name without advertising,'”! or to the chemical makeup of a drug rather than the brand name under which
the drug is sold.F!

Although they may not be associated with a particular company, generic drugs are usually subject to government
regulations in the countries where they are dispensed. They are labeled with the name of the manufacturer and a
generic nonproprietary name such as theUnited States Adopted Name or international nonproprietary name of the
drug. A generic drug must contain the same active ingredientsas the original brand-name formulation. The U.S. Food
and Drug Administration (FDA) requires that generics be identical to, or within an acceptable bioequivalent range of,
their brand-name counterparts with respect to pharmacokinetic and pharmacodynamic properties./*(The FDA's use of
the word “identical” is a legal interpretation, not literal.)
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Biopharmaceuticals such as monoclonal antibodies differ biologically from small molecule drugs. Generic versions of
these drugs, known as biosimilars, are typically regulated under an extended set of rules.

In most cases, generic products become available after the patent protections afforded to a drug’s original developer
expire. Once generic drugs enter the market, competition often leads to substantially lower prices for both the original
brand-name product and its generic equivalents. In most countries, patents give 20 years of protection. However,
many countries and regions, such as the European Union and the United States,® may grant up to five years of
additional protection (“patent term restoration”) if manufacturers meet specific goals, such as conducting clinical

trials for pediatric patients.'®, Manufacturers, wholesalers, insurers, and drugstores can each increase prices at
various stages of production and distribution.’]
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In 2014, according to an analysis by the Generic Pharmaceutical Association, generic drugs accounted for 88% of the
4.3 billion prescriptions filled in the United States.®F

Branded Drugs V/S Generic Drugs

The most important thing to note down between
branded drugs and the generic drugs is

1.) Both contain the similar active ingredients and 1| ’
generic drugs are equally effective and safe

as the branded ones. So it can be said that |
there is no major difference between the {
two drug types.

_ ‘ 2.) However generic drugs are available
. at a lower price and thus it makes it
affordable for most of the people.

Branded Drugs

3.) There is a difference in the color of a
generic drug and the brand name
drug.

Nomenclature

See also: Drug nomenclature
Generic drug names are constructed using standardized affixes that distinguish drugs between and within classes
and suggest their action.

Economics

When a pharmaceutical company first markets a drug, it is usually under a patent that, until it expires, the company
can use to exclude competitors by suing them for patent infringement.’] Pharmaceutical companies that develop new
drugs generally only invest in drug candidates with strong patent protection as a strategy to recoup their costs
todevelop the drug (include the costs of the drug candidates that fail) and to make a profit.'”! The average cost to a
brand-name company of discovering, testing, and obtaining regulatory approval for a new drug, with a new chemical
entity, was estimated to be as much as $800 million in 2003!""l and $2.6 billion in 2014.['?] Drug companies that bring
new products have several product line extension strategies they use to extend their exclusivity, some of which are
seen as gaming the system and referred to by critics as “evergreening®, but at some point there is no patent



protection available.”! For as long as a drug patent lasts, a brand-name company enjoys a period of market
exclusivity, ormonopoly, in which the company is able to set the price of the drug at a level that maximizes profit. This
profit often greatly exceeds the development and production costs of the drug, allowing the company to offset the cost
of research and development of other drugs that are not profitable or do not pass clinical trials.!”!
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Large pharmaceutical companies often spend millions of dollars protecting their patents from generic competition.
[l Apart from litigation, they may reformulate a drug or license a subsidiary (or another company) to sell generics
under the original patent. Generics sold under license from the patent holder are known as authorized generics.["?!

Generic drugs are usually sold for significantly lower prices than their branded equivalents and at lower profit
margins.!"*l One reason for this is that competition increases among producers when a drug is no longer protected by
patents.['*l Generic companies incur fewer costs in creating generic drugs—only the cost of manufacturing, without
the costs ofdrug discovery and drug development—and are therefore able to maintain profitability at a lower price.['!
(151161 The prices are often low enough for users in less-prosperous countries to afford them. For example, Thailand
has imported millions of doses of a generic version of the blood-thinning drug Plavix (used to help prevent heart
attacks) from India, the leading manufacturer of generic drugs, at a cost of 3 US cents per dose.!"’]

Generic drug companies may also receive the benefit of the previous marketing efforts of the brand-name company,
including advertising, presentations by drug representatives, and distribution of free samples. Many drugs introduced
by generic manufacturers have already been on the market for a decade or more and may already be well known to
patients and providers, although often under their branded name.



APPROVAL PROCESS FOR GENERIC DRUGS
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In the United Kingdom, generic drug pricing is controlled by the government’s reimbursement rate. The price paid by
pharmacists and doctors is determined mainly by the number of license holders, the sales value of the original brand,
and the ease of manufacture. A typical price decay graph will show a “scalloped” curve,!"®! which usually starts at the
brand-name price on the day of generic launch and then falls as competition intensifies. After some years, the graph
typically flattens out at approximately 20% of the original brand price. In about 20% of cases, the price “bounces”:
Some license holders withdraw from the market when the selling price dips below their cost of goods, and the price
then rises for a while until the license holders re-enter the market with new stock.!'?!12!

In In 2012, 84% of prescriptions in the US were filled with generic drugs,' and in 2014, the use of generic drugs in
the United States led to $254 billion in health care savings.®/2

Regulation

Most nations require generic drug manufacturers to prove that their formulations are bioequivalent to their brand-
name counterparts.[22I231[2411251[25]26]127]

Bioequivalence does not mean generic drugs must be exactly the same as the brand-name product (“pharmaceutical
equivalent”). Chemical differences may exist; a different saltor ester may be used, for instance. However, the
therapeutic effect of the drug must be the same (“pharmaceutical alternative”).l°@° neededl Most small molecule drugs
are accepted as bioequivalent if their pharmacokinetic parameters of AUC (area under concentration) and Cmax
(maximum concentration) are within a 90% confidence interval of 80-125%; most approved generics are well within



this limit.[*®! For more complex products—such as inhalers, patch delivery systems, liposomal preparations, or
biosimilar drugs—demonstrating pharmacodynamic or clinical equivalence is more challenging./*°!

United States

Enacted in 1984, the Drug Price Competition and Patent Term Restoration Act, informally known as the Hatch-
Waxman Act, standardized procedures for recognition of generic drugs. In 2007, the FDA launched the Generic
Initiative for Value and Efficiency (GIVE):2% an effort to modernize and streamline the generic drug approval process,
and to increase the number and variety of generic products available.

Before a company can market a generic drug, it needs to file an Abbreviated New Drug Application (ANDA) with the
Food and Drug Administration, seeking to demonstrate therapeutic equivalence to a previously approved “reference-
listed drug” and proving that it can manufacture the drug safely and consistently.*'! For an ANDA to be approved, the
FDA requires the bioequivalence of a generic drug to be between 80% and 125% of the innovator product.*? (This
range is part of a statistical calculation, and does not mean that generic drugs are allowed to differ from their brand-
name counterparts by up to 25 percent.) The FDA evaluated 2,070 studies conducted between 1996 and 2007 that
compared the absorption of brand-name and generic drugs into a person’s body. The average difference in
absorption between the generic and the brand-name drug was 3.5 percent, comparable to the difference between two
batches of a brand-name drug.>*I*4l Generic versions of biologic drugs, or biosimilars, require clinical trials
forimmunogenicity in addition to tests establishing bioequivalency. These products cannot be entirely identical
because of batch-to-batch variability and their biological nature, and they are subject to extra rules.°!
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When an application is approved, the FDA adds the generic drug to its Approved Drug Products with Therapeutic
Equivalence Evaluations list and annotates the list to show equivalence between the reference-listed drug and the
generic. The FDA also recognizes drugs that use the same ingredients with different bioavailability, and divides them
into therapeutic equivalence groups.®'! For example, as of 2006, diltiazem hydrochloride had four equivalence
groups, all using the same active ingredient, but considered equivalent only within each group.®

In order to start selling a drug promptly after the patent on innovator drug expires, a generic company has to file its
ANDA well before the patent expires. This puts the generic company at risk of being sued for patent infringement,
since the act of filing the ANDA is considered “constructive infringement” of the patent.*" In order to incentivize



generic companies to take that risk the Hatch-Waxman act granted a 180-day administrative exclusivity period to
generic drug manufacturers who are the first to file an ANDA.[*’]

When faced with patent litigation from the drug innovator, generic companies will often counter-sue, challenging the
validity of the patent.[S8I39I0I41] | ke any litigation between private parties, the innovator and generic companies may
choose to settle the litigation. Some of these settlement agreements have been stuck down by courts when they took
the form of reverse payment patent settlement agreements, in which the generic company basically accepts a
payment to drop the litigation, delaying the introduction of the generic product and frustrating the purpose of the
Hatch-Waxman Act.[#21[4%]
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Innovator companies sometimes try to maintain some of the revenue from their drug after patents expire by allowing
another company to sell an authorized generic; a 2011 FTC report found that consumers benefitted from lower costs

when an authorized generic was introduced during the 180 exclusivity period, as it created competition.#4I4]

Innovator companies may also present arguments to the FDA that the ANDA should not be accepted by filing a
“citizen petition” with the FDA. Citizen petitions are part of the basic law governing everything the FDA does — at any
time, any “interested person” can request that the FDA “issue, amend, or revoke a regulation or order,” or “take or
refrain from taking any other form of administrative action.”“! Originally there was no deadline by which the FDA had
to respond to citizen petitions filed to protest ANDAs, leading to significant delays in approving generics.[*6147148] |n
2007 the law was amended to include a new section, Section 505(q), in the part of the federal code created by the
Hatch-Waxman Act; this section said that the FDA could not delay approving an ANDA due to concerns raised in a
citizen petition unless the delay was “necessary to protect public health”; it also mandated that the FDA needed to
respond to a petition within 180 days — this was shorted to 150 days in a 2011 amendment.[“6I*°l In 2014 the FDA
issued guidance to industry about submitting citizen petitions and how it would consider them. ]
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Acceptance

A series of scandals around the approval of generic drugs in the late 1980s shook public confidence in generic drugs;
there were several instances in which companies obtained bioequivalence data fraudulently, by using the branded
drug in their tests instead of their own product, and a congressional investigation found corruption at the FDA, where

%711[ 0I]([) 1%%? were accepting bribes to approve some generic companies’ applications and delaying or denying others.

Some generic drugs are viewed with suspicion by doctors. For example, warfarin (Coumadin) has a

narrow therapeutic window and requires frequent blood tests to make sure patients do not have a subtherapeutic or a
toxic level. A study performed in Ontario showed that replacing Coumadin with generic warfarin was safe, %! but
many physicians are not comfortable with their patients taking branded generic equivalents.>* In some countries (for
example, Australia) where a drug is prescribed under more than one brand name, doctors may choose not to allow

pharmacists to substitute a brand different from the one prescribed unless the consumer requests it.[>!

Recalls



In 2007, North Carolina Public Radio‘s The People’s Pharmacy began reporting on consumers’ complaints that
generic versions of bupropion (Wellbutrin) were yielding unexpected effects.[’! Subsequently, Impax Laboratories's
300 mg extended-release tablets, marketed by Teva Pharmaceutical Industries, were withdrawn from the US market
after the FDA determined in 2012 that they were not bioequivalent.l>71%8]

Litigation
Two women, each claiming to have suffered severe medical complications from a generic version of metoclopramide,

lost their Supreme Court appeal on June 23, 2011. In a 5-4 ruling in PLIVA, Inc. v. Mensing,®?1% in which the court

[rg%l[gzlt[rggt generic companies cannot be held liable for information, or the lack of information, on the originator’s label.
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India

Main article: Pharmaceutical industry in India

The Indian government began encouraging more drug manufacturing by Indian companies in the early 1960s, and
with the Patents Act in 1970.1°l The Patents Act removed composition patents for foods and drugs, and though it kept
process patents, these were shortened to a period of five to seven years. The resulting lack of patent protection
created a niche in both the Indian and global markets that Indian companies filled by reverse-engineering new
processes for manufacturing low-cost drugs.®® Mumbai, India headquartered Sun Pharmaceutical’s consolidated
revenues for the 12 months ending March 2015 are US$4.5 billion. 5]



China

Main article: Pharmaceutical industry in China

Generic drug production is a large part of the pharmaceutical industry in China. Western observers have said that

China lacks administrative protection for patents.[®’l However, entry to the World Trade Organization has brought a

stronger patent system.

See also
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In some countries, such as Brazil(photo) and France, more than 20% of all drug sales are generic.

Are Generic Drugs Less Safe than their Branded
Equivalents?

What are generics drugs?

A generic drug is an identical, or bioequivalent, version of a branded drug made by another party. For approval of a

generic, the drug company must submit an abbreviated new drug application (ANDA) to the Federal Drug Agency
(FDA).

To gain FDA approval, a generic drug must:

« Contain the same active ingredients as the innovator drug (inactive ingredients may vary)

« Be identical in strength, dosage form, and route of administration

« Have the same use indications

+ Be bioequivalent

» Meet the same batch requirements for identity, strength, purity, and quality

« Be manufactured under the same strict standards of FDA’'s good manufacturing practice regulations required
for innovator products

Why are generic drugs cheaper?

Generic drugs account for 89% of the prescriptions dispensed in the USA but only 27% of drug spending. Part of the
reason that generics are able to be sold at such reduced prices is the lack of obligation that generic companies have
to carry out the original exploratory clinical trials. The process of receiving market access for novel branded drugs is
significantly more time and cost consuming. In large this is due to the rigorous clinical trials that new drugs are
required to go through. The ANDA process does not require the drug company to repeat costly animal and human
clinical trials on active ingredients or dosage forms that have already gained approval for safety and effectiveness.

Another benefit for generics is that they enter a market that already has an actively engaged customer base. Generic
companies do not have to allocate extensive resources to marketing and advertisement, as the drug is already
familiar to healthcare practitioners, prescribers and patients. Additionally, this pre-established customer base negates
the requirement for a large sales force.

Are generics less safe?

In a nutshell, no. Generic drugs should be as safe as their branded equivalents. For example, different batches of
branded drugs can often be metabolized differently by individuals, this tends to be of little medical significance. The
same is expected and accepted for generic versions of branded drugs.

In accordance with FDA regulations, a generic drug’s maximum concentration of active ingredient in the blood must
not fall more than 20% below or go 25% above that of the branded drug. This narrow range ensures that the generic



will perform similarly to the branded drug. The time it takes the generic drug to reach the bloodstream in healthy
volunteers is also monitored. This gives the bioavailability of the generic drug, which can be compared to that of the
branded drug. In any given period of time, the amount of active ingredient delivered to the patient’s blood by the
generic drug must be the same as that for the branded drug. Furthermore, generic manufacturing, packaging, and
testing sites are held to the same quality standards as sites for brand name drugs are.

Despite proven bioequivalence and proven safety profiles, generic drugs are still sold at substantially lower prices
than branded drugs. This results in a reduction of $3 billion per week on USA healthcare spending, and save

consumers between $8 and $10 billion a year at retail pharmacies’, cementing the economic case



