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Fixed dose combination (FDC) are combinations of two or more active drugs in
single dosage forms. It is the current hot topic of deliberation in the pharmaceutical
industry, drug regulatory agency and pharmaceutical trade. It is not so among the
doctor who prescribed the medicine or the patients who consume. Basically, it is
increases the patients compliance but there are chances of consuming medicines,
more than what is required. Reducing treatment complexity can be achieved
through the use of single tablet fixed dose combinations of two active
pharmaceutical ingredients. FDC’s improve patient compliance by reducing the
number of pills. Clinical studies revealed that fixed dose combinations had many
benefits compared to single entity and separate agents in terms of effects,
convenience, compliance and cost. FDCs have become an important alternative to
monotherapy in the treatment of diseases as hypertension, diabetes, cancer,
tuberculosis, asthma and COPD by offering several advantages including patients
compliance, simple dosage schedule, superior efficacy and tolerability, reduced risk
of adverse events, cheaper shipment and packaging activities. In conclusion, FDCs
had critical issues during evaluation such as safety efficacy, bioavailability and
stability.
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INTRODUCTION
A combination of two or more actives in a fixed
ratio of doses has already been stated by WHO.
This term is used generically to mean a
particular combination of actives irrespective of
the formulation or brand. It may be administered
as single entity products given concurrently or as
a finished pharmaceutical product [1]. Fixed dose
combinations (FDC’s) product with two or more
drugs co-formulated in one dosage form having
corresponding mechanism of action and
increased therapeutic activity showing new
possibilities in the treatment of almost every
human disease. Development of FDC’s is
becoming increasingly important from a public
health view point [2]. The most popular and highly
profitable FDC’s, moving widely in the Indian
drug market are analgesics, tonics, antibiotics,
cough and cold preparations, multivitamins, iron
preparations and antacids.
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The Indian laws are not properly defined to grant
marketing approval by central or state drug
controlling authorities, hence there is an increase
in the number of irrational FDC’s in the Indian
drug market at an alarming rate. The concept of
rational FDC’s has not yet penetrated in the
minds of physicians; hence evaluation is needed,
as large numbers of FDC’s are of little importance
in terms of effective health care. Thus, it was
considered worthwhile to evaluate the pattern of
FDC’s prescribing in a tertiary care teaching
hospital in central India [3].
Regulation of FDC Products
As per the Drugs and Cosmetic Act 1940, any
new drug and the authorization to market a drug
is to be given by the drug control general of India
(DCGI). Before the approval of any drug, the
Central drugs standard control organization
(CDSCO) undergoes a process with respect to
their quality, safety and efficacy. It is an accepted
fact that FDC’s is treated since a new drug for the
reason that by combining two or more drugs.
The safety, efficacy and bioavailability of the
individual active pharmaceutical ingredients may
change. The DCGI monitors the drug
1
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formulations including the combinations of
drugs from the angle of safety, effectiveness and
rationality [4, 5].

manufactured after obtaining license in Form 29
from the concerned state licensing [2,4].

Globally, there is a rising movement to license
FDC’s products for the market place. Appendix VI
of Schedule Y specifies the necessities for
authorization for marketing of variety of types of
FDC’s.
FDA
guidelines
apply
to
manufacture/import and marketing approval of
FDC’s as a complete pharmaceutical product
considered as new drug as per Rule 122 (E) of
Drugs and Cosmetics Act 1940 and their Rules
1945.

Advantages of FDC Product
i) Better treatment
1) A reduced pill burden during the intensive
phase, with only three or four FDC pills required
per day instead of the current 7-8 pills required
for the single drug regimen [6]

A clear explanation with an appropriate
therapeutic rationale of the particular
combination of active substances proposed will
be the basis of approval. It is not always
necessary to generate new information.
Confirmation may be obtained from the scientific
literature subject to its being of sufficient value.
In case of FDC’s where all the active ingredients
are approved individually, if a clinical trial is
necessary, confirmatory study to establish
efficacy,
preferably
by
similar
group
comparisons in which the FDC’s is compared to
its individual substances may be considered
when possible a placebo arm may be
incorporated.
Comparative clinical trials of the FDC’s with
reference treatment may be essential,
particularly when the therapeutic explanation
talks more on the FDC’s superiority over a
reference treatment. An application for a
marketing authorization may comprise entirely
original data, entirely data from the literature
and both original data and data from the
literature (hybrid). For FDC’s it is likely that
hybrid submissions will be the most ordinary
kind. Chemical and pharmaceutical data should
be always completely innovative, unless there is
enough explanation with literature when partial
data can be in-original.
Treasury challan of INR 15,000 if all active
ingredients are approved in India for more than
one year, or INR 50,000 in case any of the active
ingredients is unapproved or approved for less
than one year. However, a challan of only INR
15,000 is required, in case the applicant has
already submitted an application along with a
challan of INR 50,000 towards any of the single
active ingredient approval, which is less than one
year old. Any test batch/trial batch of new drugs
for test and analysis purpose should be

2) The large number of pills in the current
regimen increases the chance that patients will
miss taking a specific dose, which can lead to
incomplete treatment, or worse, monotherapy
with a single drug, increasing the risk of
developing drug resistance. This risk can be
mitigated with introduction of FDCs, since the
essential drugs of the regimen are combined in a
single pill [7, 8]
3) Better adherence leads to better treatment
outcomes and helps avoid treatment failure and
relapses. This is especially true for people with
HIV-TB co-infection who are on daily
antiretroviral therapy (ART). Poor adherence to
either DOTS or ART can lead to drug resistance
and in turn lead to poor treatment outcomes for
both TB and HIV. In addition, people living with
HIV who are on ART are also most in need of
daily FDCs (already being implemented for ART),
to reduce their over pill burden, simplify
treatment literacy and improve levels of
adherence [8, 11].
ii) Better case management
1) FDCs simplify the drug supply chain by
reducing the number of formulations that must
be ordered and distributed, particularly to
peripheral parts of the country.
2) FDCs can be cheaper than other regimens
because program costs for procurement and
distribution
are
lower.
High-volume
procurement by the government of India could
further reduce costs [6].
iii) Patient compliance
1) FDC may increase patients compliance by
taking less tablets on daily basis (e.g. 3-4
tablets/day instead of the 15-16 tablets/day)
compared to monotherapy.
2) Medication compliance improved by reducing
pill burden of patients [7, 12].
iv) Simple dosage schedule
1) In the treatment of some diseases, such as
tuberculosis, 9-16 tables per day may be
2
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required to be used. Patients might experience
challenges in remembering and using the drug; it
is a condition that can create confusion and put
patients in distress
2) With the use of fewer tablets per day, FDA
offers a more basic and easy to use schedule [7,8]
v) Greater efficacy compared to monotherapy
Data obtained from the studies with FDC
combinations showed that FDC combinations
have superior efficacy compared to monotherapy
[7, 13, 14].
vi) Reduced risk of adverse events
1) In a study, 5 adverse effects were noticed
among 1775 hypertensitive patients. Decrease in
incidence of adverse effects with FDC compared
to the corresponding free-drug combination was
noted, except for one case.
2) A different meta-analysis reports that the
adverse effects associated with the use of two
drugs combined were less than those associated
with those of the two drugs given independently
[7,15].

both have several dosage strengths (dose range:
5-10 mg Amlodipine/10-80 mg Atorvastatin),
these drugs will not be concerned.
2)
Furthermore,
fixed-dose
combination
antihypertensive/dys-lipidemic therapy may not
provide a sufficient amount of drug to treat
illnesses like angina (in cases where Amlodipine
is necessary with doses (higher than 10 mg) that
can be found together with hypertension [7].
ii) Drug interactions
1) Drug interactions may occur between active
ingredients and excipients which are used in the
FDC’s according to chemical properties of the
substances
under
the
environment
(acidic/basic/humidity).
2) Drug interactions are important issues
because they may change the therapeutic effect,
and may cause the potential incompatibilities
and moreover affect the stability.
3) This causes chemical instability between two
drugs. In order to prevent this interaction,
modified tablet in tablet formulation has been
developed [7, 21].

vii) Synergistic effect
1) Fixed dose combinations come together
sometimes to create a perfect combination that
has a synergistic effect.
2) Paracetamol has quick onset action and
Tramadol has prolonged analgesic effect, it has
been seen that the fixed dose combination of
these two drugs create a synergistic analgesic
effect (Figure 1) [7, 17, 18]
viii)Inhibition of microbial resistance
1) Infectious pathogens develop antimicrobial
resistance against drugs. Inherently, microbes
may be resistant to anti-infective agents or may
develop resistant to anti-infective agents.
This resistance can be prevented by different
mechanisms generated by different drugs.
2) Fixed dose combinations are more effective to
eliminate or slow down antimicrobial resistances
compared to monotherapy drugs and free dose
combinations [7, 19].
Disadvantages of FDC Product
i) Reduced dosage flexibility
1) Fixed-dose antihypertensive combination
products have the disadvantage of lacking the
dosing flexibility for its individual components.
However, since Amlodipine and Atorvastatin

Figure 1: Advantage of FDC as compare to
monotherapy
DISCUSSION
Fixed Dose Combination: Rational OR
Irrational
Rational drug therapy means the use of the right
medicine in right manner like dose, route,
frequency of administration, duration of therapy
in the right patient at the right cost and right
time. However it is staggering to find that over
80,000 formulations are sold in Indian market
which includes several FDC’s and other single
3
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drug formulations. There has been an alarming
increase in irrational FDC’s in the recent past and
pharmaceutical companies manufacturing these
FDCs are luring physicians to prescribe their
products even when they are not needed by the
patients [1, 16, 20, 22, 23, 39].
Unfortunately many FDC’s are being introduced
in India are usually irrational. The most pressing
concern with irrational FDC’s is that they expose
patients to unnecessary risk of adverse reactions,
for instance, pediatric formulations of
Nimesulide and Paracetamol. Nimesulide alone is
more antipyretic than Paracetamol, more antiinflammatory than aspirin, and equivalent in
analgesia to any of the NSAIDS alone, so efficacy
gains are unlikely with added Paracetamol.
However, the patients may be subject to
increased hepatotoxic effects due to the
combination [22, 24, 25].
In India, a variety of NSAID combinations are
available, often as over the counter products.
These combinations are an easy way to sell two
drugs when one may be needed for the patient
[22, 26]. The ‘combined’ pills are marketed with
slogans like ‘ibuprofen for pain and paracetamol
for fever’ and ‘ibuprofen for peripheral action
and paracetamol for central action’. It is indeed
very unfortunate that the medical fraternity in
India has fallen prey for the docotor’s
complacence in terms of extra cost and extra
adverse effects. There is no synergism when two
drugs acting on the same enzyme are combined.
Thus combining two NSAIDs does not and cannot
improve the efficacy of treatment. It only adds to
the cost of therapy and more importantly to the
adverse effects and the ‘muscle relaxants’ in
some of these combinations are of questionable
efficacy [27]. Combinations of NSAIDs/analgesics
with antispasmodic agents are also available in
India [28]. They are not only irrational but also
could be dangerous. The antipyretic drug
promotes sweating and thereby helps in heat
dissipation [29].
Critical Issue During Evaluation of FDC
Safety/Efficacy
Safety is an important sign with regards to the
administered of the drug, the efficacy is an
important sign with regards to the therapeutic
advantage of the FDC compared to monotherapy.
Effectiveness and tolerability of fixed dose
combination of Amlodipine/Valsartan in
treatment of hypertension Egyptian patients
were evaluated. The results of this study
indicated that single pill combination of

Amlodipine/Valsartan effectively reduced BP
with high tolerability profile. FDCs of Amlodipine
and Valsartan (Exforge) has been shown to be
more effective in lowering BP than Amlodipine
and Valsartan mono drugs in randomized trials
with comparable side effect profile. Amlodipine
and Valsartan fixed-dose combination is well
tolerated and simplifies antihypertensive
regimen enhancing patient adherence and a
better BP control compared to monotherapy [30].
The efficacy and safety of Acarbose plus
Metformin fixed-dose combination (FDC)
compared with Acarbose monotherapy for
Type-2 diabetes. The study findings confirmed
that Acarbose/Metformin FDC has superior
antihyperglycemic efficacy than Acarbose
monotherapy [31].
Bioavailability/Bioequivalence
The common approach for the approval of the
FDC’s is the bioequivalence between the FDC and
the mono drugs previously used. The
demonstration of bioequivalence between the
FDCs and the mono drugs can be very difficult
and sometimes, especially insoluble molecules in
mono-drugs
can
complicate
the
biopharmaceutical
and
pharmacokinetic
behaviors. The BE condition and the acceptance
criteria for FDC components are listed in FDA,
EMEA and in local regulations [32].
The bioequivalence study was conducted
between Triamterene - Hydrochlorothiazide
fixed dose generic product and reference product
in healthy volunteers. Results obtained from this
study showed that the test and reference
products were bioequivalent [33]. Bioavailability
was
evaluated
in
a
study
of
Amlodipine/Benazepril tablet versus capsule
formulation. The results of this bioavailability
comparison study in this population of healthy
male volunteers suggest that the tablet and
capsule
formulations
of
combination
Amlodipine-Benazepril are bioequivalent. Both
formulations were well tolerated [34].
India’s Regulatory Framework
The much amended Drugs and Cosmetics Act
1940 and Drugs and Cosmetics Rules 1945,
govern the regulation of drugs. The 1940 law,
passed under British colonial rule, placed
responsibility for imports on central government
with the states being responsible for
manufacture, distribution and sale. Following
independence in 1947 and subsequent adoption
of the constitution, “drugs” became a matter
4
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contained in the “Concurrent List” so that both
the National Parliament and the State
Legislatures had and have power to make laws in
relation to them. In 1952, national rules
introduced the concept of a “new drug” along
with the requirement for prior central approval
for import.
This was followed in 1961 by the requirement
for prior central approval for manufacture, along
with an obligation on state license applicants to
produce evidence that the drug had been
approved. FDC’s were not specifically mentioned,
but they were regarded as new drugs with
recorded central approvals for FDC formulations
dating (continuously) from 1961. Increased
central control of drug regulation has occurred
incrementally ever since, whilst the states have
retained their licensing powers over the
manufacturing and sale of most drugs [35-37].
A 1988 amendment inserted a new Part XA into
the national rules entitled “Import or
manufacture of new drugs for clinical trials or
marketing”. Part XA included (and includes)
requirements for pre-manufacturing central
approval before a state manufacturing license is
granted and for license applicants to produce
evidence of that approval, whilst expressly
including FDC’s in the definition of a new drug
and setting out specific data submission
requirements for FDC’s.
After September 1988, FDC’s combining drugs
for the first time that had been individually
approved previously or previously combined
FDC’s with new claims were expressly included
within the definition of a “new drug” under Rule
122E(c). Those FDC’s therefore required central
approval prior to manufacturing under Rules
122B or 122C, and applicants had to submit
evidence to state authorities of that prior
approval. This is reflected in the heading of Rule
122D that is “Application for permission to
import or manufacture fixed dose combination of
drugs.
In 2001, the rules were amended again to impose
the legal duty on the CDSCO to be satisfied when
approving new drugs for import or manufacture
that they are safe and effective. The duty was
imposed for FDC’s as well, with the amendment
further stating that FDC’s needed prior approval
even though they fell within the definition of new
drugs and so were covered as far as the “safe and
effective duty” was concerned, whilst the post
1961 provisions and the 1988 amendments

covered them as far as the requirement for prior
central approval was concerned [32-34].
An amendment in May 2002, inserting Rules
69(6) and 75(6), essentially duplicated the
requirement to produce evidence of prior
approval of “new drugs” that had been in the
rules since 1961 and extended it to require
evidence of approval in favour of the applicant.
The 59th report (Section 9.2) noted “some
ambiguity” until May 2002. We identified no
ambiguity in the rules. Our detailed analysis of
the rules leads us to consider that an FDC needed
prior central approval for manufacture and the
submission to states of evidence of that approval
from 1961 if it fell within the three different
definitions of a “new drug” applying from 1961–
1988, 1988–1999, and 1999 onwards. Rules
69(6) and 75(6) are not relevant to determining
that question, but they imposed an additional
requirement of producing evidence of approval
in favour of the applicant.
Further amendments in 2005 removed
references to minimum numbers or ranges of
participants and sites in “new drug” clinical trials
and gave the CDSCO discretion to override data
submission rules. For four years after approval,
or after inclusion in the Indian Pharmacopoeia if
earlier, companies wanting to market new drugs
including FDC’s must obtain approval of their
own formulation from the CDSCO. After four
year, new drugs cease to be deemed “new” drugs,
and applications for manufacturing/distribution
licences can be made to state licensing
authorities without prior CDSCO approval. The
numbers of branded products marketed, and the
relative contributions to FDC sales (2011–2012)
of formulations with and without a record of
CDSCO approval (“approved” and “unapproved”)
and evaluate the impact of the May 2002
amendment to the rules by determining the
proportions of new formulations launched on the
market before and after 1 May 2002 that had
CDSCO approval, the numbers of products
arising, and their sales volumes.
Finally, we wished to determine if FDC
formulations available in India were approved by
United Kingdom (UK) and/or United States of
America (US) regulators or included drugs
banned,
restricted,
or
unapproved
internationally and to apply our findings to make
recommendations
for
rationalising
the
regulation of, and hence the use of, FDCs in India.
FDC Approvals in India using publicly accessible
records available from the CDSCO for the period
5
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1961–2013, we collated information on FDC
approvals granted annually in each area. The
CDSCO listed approvals chronologically in a
portable document format (pdf) that included
the
drugs
comprising
individual
FDC
formulations, indication and the date of approval.
Relevant information was extractedinto an Excel
spreadsheet. We focussed on original FDC being
examined. We categorised a formulation as
“approved” if the combination of drugs,
irrespective of dose amounts or modified release
variations was ever recorded as approved by the
CDSCO. We categorized a formulation as
“unapproved” if it was not included in the list of
CDSCO approvals, 1961–2013 (Table 1). We
assumed the CDSCO approval records were
complete.
Table 1: Regulatory bodies concerned with
registration of fixed dose combination products
Approved

This single term is used in the paper to
encompass the prior action required by
the
CDSCO before a state licensing authority
can give a license for
manufacture/sale/distribution of a new
drug. In the Indian legal documents, the
terms used are as follows: the CDSCO
gives “permission” for import of new
drugs, must “approve” manufacture of
new drugs, and gives “permission” for the
import and manufacture of new drugs,
including FDCs.

Unapproved

This term is used in the paper to
encompass FDC formulations for which
we found no record of CDSCO approval.
We assumed CDSCO records were
complete.

Drug

A clinically active component in a
formulation.

Drugs
Technical
Advisory
Board

The board established under Section 5 of
the Drugs and Cosmetics Act 1940 to
advise the central and state governments
on technical matters arising out of the
administration of the act.

Formulation

The drugs combined together to make an
FDC product.

Product

The finished FDC as manufactured and
named (or branded) by a pharmaceutical
company. Multiple companies may
choose to manufacture FDC’s of the same
formulation. FDC’s made by different
pharmaceutical companies are given
brand names to distinguish them from
FDCs of the same formulation made by
other companies.

State
licensing
authority

The state-based authority responsible for
manufacture, distribution, and sale of
drugs. Drugs are required to have a state
license before they are marketed.

No information was available publicly on the
clinical evidence that was provided to support
approvals. State drug authority records of FDC
manufacturing/distribution/sale licences were
unavailable, but from the list of 294 FDCs banned
by the CDSCO in 2007, we identified FDC’s in the
study categories that had state licenses only.
FDC Approvals in India
Using publicly accessible records available from
the CDSCO for the period 1961–2013, we
collated information on FDC approvals granted
annually in each area. The CDSCO listed
approvals chronologically in a portable
document format (pdf) that included the drugs
comprising individual FDC formulations,
indication and the date of approval. Relevant
information was extracted into an Excel
spreadsheet [2].
We focussed on original formulation approval
that is, the first approval granted for the drug
combination in the FDC being examined. We
categorised a formulation as “approved” if the
combination of drugs, irrespective of dose
amounts or modified release variations, was ever
recorded as approved by the CDSCO. We
categorised a formulation as “unapproved” if it
was not included in the list of CDSCO approvals
1961–2013 We assumed the CDSCO approval
records were complete. No information was
available publicly on the clinical evidence that
was provided to support approvals.
State drug authority records of FDC
manufacturing/distribution/sale licences were
unavailable, but from the list of 294 FDC’s
banned by the CDSCO in 2007, we identified
FDCs in the study categories that had state
licenses only [35, 38].
FDC Appovals in the UK AND US
To determine approvals in the UK and US, we
searched the Medicines and Healthcare Products.
The FDA index (the Orange Book) lists all
approved FDC’s and single drug formulations
(SDF’s) alphabetically by generic name.
The MHRA publishes no index of generic name
FDC approvals and its list of approvals does not
include medicines licensed centrally by the
European Medicines Agency, so to minimize the
risk of overlooking FDC’s approved for use in the
UK we also examined listings in the British
National Formulary and in the Monthly Index of
Medical Specialties (MIMS) [35,40].
6
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FDC Approval in Europe
There are two regulatory steps to go through
before a drug is approved to be marketed in the
European Union. These two steps are clinical
trial application and marketing authorization
application. There are 28 member states in the
European Union (as of July, 2013); Clinical Trial
Applications are approved at the member state
level,
whereas
marketing
authorization
applications are approved at both the member
state and centralized levels
Centralized procedure
The centralized procedure is one which allows
applicants to obtain a marketing authorization
that is valid throughout the EU.
Timeline: EMA opinion issued within 210 days,
and submitted to European Commission for final
approval. Centralized process is compulsory for:
Those medicines which are derived from any
biotechnology processes, such as genetic
engineering. Those medicines which are
intended for the treatment of cancer, HIV/AIDS,
diabetes, neurodegenerative disorders or
autoimmune diseases and other immune
dysfunctions. Medicines officially designated
'Orphan medicines' (medicines used for rare
diseases).
Mutual Recognition Procedure
The Mutual Recognition procedure allows
applicants to obtain a marketing authorization in
the concerned member states (CMS) other than
the Reference member state (RMS), where the
drug is previously approved. Applicant submits
identical dossier to all EU member states in
which they want marketing authorization,
including required information. As soon as one
Member State decides to evaluate the medicinal
product (at which point it becomes the "RMS"), it
notifies this decision to other Member States
(which then become the "CMS"), to whom
applications have also been submitted. RMS
issues a report to other states on its own
findings. Generic industry is the major user of
this type of drug approval procedure. This
process may consume a time period of 390 days
[41, 42].
Nationalized Procedure
The Nationalized procedure is one which allows
applicants to obtain a marketing authorization
in one member state only. In order to obtain a
national marketing authorization, an application
must be submitted to the competent authority of
the Member State. New active substances which

are not mandatory under Centralized procedure
can obtain marketing authorization under this
procedure. Timeline for this procedure is 210
Days.
Decentralized procedure
Using this procedure, companies may apply for
authorization simultaneously in more than one
EU country for products that have not yet been
authorized in any EU country and essentially do
not fall within the centralized procedure’s
essential drugs list.
Based on the assessment report which is
prepared by the RMS & any comments made by
the CMS, marketing authorization should be
granted in accordance with the decision taken by
the RMS & CMS in this decentralized procedure
[41, 42]. Generally used for those products that has
not yet received any authorization in an EU
country (Time: 210 days).

Flow chart 1: Decentralized Procedure

Flow chart 2: Mutual Recognition Procedure
7
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Table 2: Principle differences between US, EU
and India
Require
ments

US

EU

INDIA

Agency

One Agency
USFDA

Multiple
Agencies

One
Agency
DCGI

•
•
•
Registrat
ion
Process

One
Registration
Process

EMEA
CHMP
National
Health
Agencies

Multiple
Registration
Process

•

Centralized
(European
Community)

•

Decentralize
d (At least 2
member
states)

•

Mutual
Recognition
(At least 2
member
states)

•

National (1
member)
state)

TSE/BSE
Study
data

TSE/BSE
Study data
not required

TSE/BSE Study
data required

Braille
code

Braille code
is not
required on
labelling

Braille code is
required on
labeling

Postapproval
changes

Postapproval
changes in
the approved
drug:

• Minor
changes

• Moderate
changes

• Major
changes

Post-variation
in the approved
drug:

•

Type IA
Variation

•

Type IB
Variation

•

Type II
Variation

One
Registrat
ion
Process

Flow chart 3: Decentralized Procedure
TSE/BSE
Study
data
required
Braille
code is
not
required
on
labeling
Post
approval
changes:
Major
quality
changes
Moderat
e quality
changes

Table 3: Administrative Requirements
Requirements

US

EU

INDIA

Application

ANDA /
NDA

MAA

MAA

Debarment
classification

Required

Not
Required

Not
Required

Number of
copies

3

1

1

Approval
Timeline

~18
Months

~12 Months

12 - 18
Months

Fees

Under $2
millionNDA
Application
$51,520 –
ANDA
Application

National fee
(including
hybrid
applications):
£103,059
Decentralised
procedure
where UK is
CMS: £99,507

50,000
INR

Presentation

eCTD &
Paper

eCTD

Paper

8

Ige Pradum Pundlikrao / Indian Journal of Novel Drug Delivery 9(1), Jan-Mar, 2017, 1-11

Success Factors for FDC Products
A)
Formulation Development challenges
A variety of issues potentially exist when
combining two or more molecule. It is not as easy
as combining two or more molecule in a tablet
press or capsule. It is very important to
understand the mechanism of action, chemistry
of each component as well as drug substance
preformulation
characteristics
also
very
important. Below is the just few formulation
consideration [22].
• Release profile differences
• Incompatibility
• Delivery Challenges
• Particle size
• Regulatory requirement
B)
Patent Feasibility
Getting patent is not as easy as submitting a
concept that appears unique. The criteria for that
product should be innovative and show
functionality. Patent are granted on following
criteria;
• Must be novel i.e. not publically known.
• Must be inventive i.e. not obvious over what
was already known. It should be noted that
the obviousness hurdle is getting higher each
year. If one’s have an idea or unique concept,
chances are so has somebody else. It is a good
idea to research whether someone has gone
down that road prior. The more successful
combination products typically focus on
unmet medical needs. To strengthen any
patent, build innovation into the formulation
.Generic companies are getting better at
circumventing formulation patents [22].
C)
Pricing & Reimbursement
• Premium valuation higher than mono-therapy
is changing into more difficult. Raised unit
sales should be the primary goal.
Reimbursement isn't generally a problem if
combination product isn't premium priced.
• Reimbursement at premium valuation can
only hold if there's a transparent useful
outcome [22]
D)
Physician Considerations
• Many physicians prefer to select relative
dosing of combination components on the
basis of individual patient. Any need to titrate
the drug dose can add complications.
Identifying source of side effects can be
difficult [22].

• Patients may potentially be exposed to drugs
they do not really need conceptually,
medication management & compliance should
improve with patients. However, little
evidence exists regarding compliance
improvement [22].
CONCLUSION
This critical review provides information
regarding the fixed dose combination and fixed
dose combination therapy. The use of FDC
therapy has been widely accepted in recent years
due to its convenience and advantage they
provide for treatments. Instead of taking two or
more drugs, the use of a single medication has
eased the patient’s life as well as physicians in
prescribing drugs.
The popularity of FDC’s is increasing rapidly,
particularly when more than one disease is
found in a patient. Patients have already seen the
benefit of the combination products in areas such
as oncology, cardiology, neurological, metabolic
disorders, respiratory and cancer. Patient cannot
have access to rational FDC’s and they are not
always prescribed by the prescribers. Many
doctors were ignorant about the essential drugs.
Physicians and regulators should get alerted in
time and regulatory actions or government laws
should be made mandatory.
On the other side, irrational FDC’s may impose
unnecessary financial burden on consumers. The
time has come for all practitioners and
consumers to raise this matter vociferously
through all possible ways. Drug regulatory
bodies should take urgent action to stop the free
flow of irrational FDC’s. It offers a simple and
feasible dose schedules for some patients, such
as tuberculosis, who are required to use many
tablets during the day. In addition to these
advantages, the lack of flexibility in dosage, side
effects due to one of the components in the
content of the drug and the interactions with
other drugs have caused restrictions on the
administration of the drug.
REFERENCES
[1] WHO Guidelines for registration of fixeddose combination medicinal products,
WHO Technical Report Series, No. 2005:
929.
[2] Central
drugs
standard
control
organization Directorate General of Health
Services Ministry of Health & Family
Welfare Govt. Of India April, Guidelines of
Fixed Dose Combination (FDC), 2010:1-38.
9

Ige Pradum Pundlikrao / Indian Journal of Novel Drug Delivery 9(1), Jan-Mar, 2017, 1-11

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

S.P. Rayasam, S.S. Dudhgaonkar, N.N
Gaikwad, The irrational fixed dose
combinations in the Indian drug market :
an evaluation of prescribing pattern using
WHO guidelines, Int J Basic and Clin
Pharmacol, 2013; 2(4): 452-457.
S.N. Gohel, V.D. Prajapati, G.K. Jani,
Therapeutic potential of fixed dose
combinations of drugs for type2 diabetes
mellitus, World J Pharm Pharmaceut Sci,
2015; 4(6): 202-215.
Guidance for Industry Fixed Dose
Combinations, Co-Packaged Drug Products,
and Single-Entity Versions of Previously
Approved Antiretroviral for the Treatment
of HIV, U.S. Department of Health and
Human
Services
Food
and
Drug
Administration Center for Drug Evaluation
and Research (CDER) Procedural October
2006.
WHO Guidelines for registration of fixeddose combination medicinal products,
WHO Technical Report Series, No. (2005):
929.
Ugurlu T, ozaydin T, An overview on fix
dose
combination,
Asian
journal
pharmaceutical
technology and
innovation, 2014; 02(09):1-4.
Blomberg
B,
The
rationale
for
recommending fixed-dose combination
tablets for treatment of tuberculosis,
Bulletin of the World Health Organization,
2001; 79:61-68.
World health organization, who list of
prequalified Medicinal product available
from:
http/apps.who.int/query/product
registry.aspx.
Penali K.P, Jansen F.H, single day three dose
treatment with fixed dose combination
artesunate / sulfamethoxypyrazine /
pyrimethamine to cure plasmodium
falciparum malaria int. J. Infec Diseases,
2008; 12(4):430-437.
Drug Update, Regional Drug and
Therapeutics
Centre,
Fixed
Dose
Combinations, Part 1, October 2008.
Wang J.S, Huang C.N, and Sheu W.H,
Acarbose plus metformin fixed-dose
combination
outperforms
acarbose
monotherapy for type 2 diabetes, Diabetes
Res. Clin.Pr 2013;102 (1) :16-24.
Donohue J, Kilbride S, and Church A
Efficacy and safety of once-daily
umeclidinium / vilanterol 62.5/25 mcg in
COPD,
Respir.
Med.
2013;
107(10):1538-1546.

[14] Gupta A, Arshad S, and Poulter N, Agents: A
Meta-Analysis Compliance, Safety, and
Effectiveness of Fixed-Dose Combinations
of Antihypertensive, Hypertension. 2010;
55(2) 399-407.
[15] Davies G, Fixed-dose combination for
adults accessing antiretroviral therapy, Afr.
J. HIV Med. 2013; 14(1):41-43.
[16] Szalek E, The pharmacokinetics of the
effervescent vs. Conventional tramadol
/paracetamol fixed-dose combination
tablet in patients after total gastric
resection, Pharmacol. Rep. 2014; 66: 159164.
[17] Schoor J, A review of weak opioids used in
combination with other analgesics to treat
low back pain, S. Afr. Pharm. J. 2012; 79
(2): 10-12.
[18] Kaplan W, Effect of fixed dose combination
(FDC) drugs on development of clinical
antimicrobial resistance: a review paper,
2003:135-150.
[19] Okwelogu C, Matas M., infudu D, Siva B, and
York P, Preliminary formulation of a
fixed-dose pediatric combination of
artesunate
and
amodiaquine
hydrochloride, MWJ 2010;1(3): 1-4.
[20] Sarwar M.S, And Hossain M.D, Fixed dose
combination and disease management, Int
Res Jou Of Pharm, 2012; 3(11) 17-21.
[21] WHO Guidelines for registration of fixeddose combination medicinal products,
WHO Technical Report Series, No. 1997;
837.
[22] Margaret A.P, Samuels L.S, Journal of
chemotherapy of protozoal infection. In:
Goodmann, Gilman the pharmacological
basis of therapeutics.11th edition, New York
McGraw Hill 2006; 1049-1050.
[23] Rosenthal P.J, Antiprotozoal drugs In: Basic
and clinical pharmacology 9th edition
MacGraw Hill. 2004; 875-878.
[24] Gulhati C.M, Monthly index of medical
specialities, india MIMS India.2005; 81-94.
[25] Burke A, Smyth E, Analgesic-Antipyretic
agent Pharmacotherapy of Gout, in:
Goodmann
And
Gilman
The
pharmacological basis of therapeutics 11th
edition New York Mac Graw Hill, 2006;
685.
[26] Gautam CS, Aditya S, Irrational Drug
Combination:
need
to
sensitized
undergraduate Ind J Pharmacol, 2006;
(38): 167-170.
[27] Tripathi K.D, Appendix 2, Drug and fix dose
combination banned in india in: Essential
10

Ige Pradum Pundlikrao / Indian Journal of Novel Drug Delivery 9(1), Jan-Mar, 2017, 1-11

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

of Medical pharmacology,5th edition, New
Delhi, Jaypee Brothers, 2004;p 847-848.
Kafrawy N.E, Lion K, Khedr K, Nashaat N,
Effectiveness and tolerability of fixed dose
combination of Amlodipine / valsartan in
treatment of hypertension in the real-life
setting among Egyptian patients, The Egy
Heart Jl, 2014; 66:1-35.
Aslam S, Fixed-dose Combination Therapy
in Hypertension: Focus on Fixed-dose
Combination of Amlodipine and Valsartan
(Exforge) ,Clin. Med& Therap.1 2009;
1521-1529.
Mitra A, Wu Y, Challenges and
Opportunities in Achieving Bioequivalence
for Fixed-Dose Combination Products,
AAPS Journal, 2012; 14(3):646-655.
Mehrdad H, Shahbazi M, Azimi K,
Bioequivalence
evaluation
of
a
triamterene-hydrochlorothiazide generic
product: A new bioequivalence index for
fixed-dose combinations, Regul. Toxicol.
Pharm. 2011; 59: 149-156.
Chien K.L, Chao C.L, Su T.C, Bioavailability
Study of Fixed-Dose Tablet Versus Capsule
Formulation
of
Amlodipine
Plus
Benazepril: A Randomized, Single-Dose,
Two-Sequence, Two- Period, Open-Label,
Crossover Study in Healthy Volunteers,
Curr. Ther. Res. Clin. Exp. 2005;
66(2):69-79.
McGettigan P, Roderick P, and Mahajan R,
Use of fixed dose combination drugs in
india: central regulatory approval and sales
of FDCs containing non-steroidal antiinflammatory drugs, Metformin, or
Psychotropic Drugs. PLOS Medicine, 2015;
(12): 1-28.
Department-Related Standing Committee
on Health and Family Welfare (2012 May)
59th report on the functioning of the
Central
Drugs
Standard
Control
Organization
(CDSCO).
New
Delhi:
Parliament of India.
Government of India Ministry of Health and
Family Welfare The Drugs and Cosmetics
Act and Rules 2003.
Drugs
Controller
General
(India)
Consolidated list of FDCs licensed by SLAs
but not permitted by DCG (I). New Delhi:
Drugs Controller General (India) 2013.
Medicines and Healthcare Products
Regulatory Agency Medicines information:
SPC & PILs 2015.

[38] US Food and Drug Administration (2015)
Orange book: approved drug products with
therapeutic equivalence evaluations.
[39] Gupta V, khyap U,
Raghunandan H,
Comparison of Drug approval process in
United status & Europe, J. Pharm. Sci & Res,
vol 2013; 5(6):131-136.
[40] Prajapati V, Goswami R, Makvana P,
Badjyatya j, kumar A, review on drug
Approval process For US, Europe, and
india, Int J Drug Reg Affairs, 2014; 2(1):111

11

