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ABSTRACT
Fixed dose combination (FDC) products are gaining more interest by pharma companies worldwide considering their importance in treating the
disease and the increased safety/efficacy profile. Very few general guidelines are available with respect to FDCs in USA whereas Europe has some
guidelines while India has just started developing such guidelines. Indian market is flooded with several irrational formulations / combinations, and
western markets such as USA and Europe are still very cautious in giving approvals for FDCs. Lack of stringent guidelines, proper approval
processes and the strict oversight can be considered as major reasons for such irrational drugs in Indian market.
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INTRODUCTION
Fixed Dose Combination (FDC) products are medicines that contain
two or more active ingredients in a fixed ratio of doses in the same
formulation [1, 2]. FDCs are formulated to have a similar
bioequivalence of the two agents as separate tablets and therefore
have similar pharmacokinetic and pharmacodynamic properties as
the separate tablets [3]. FDCs proposed utility in several disciplines
of medicine has been based on the premise that they are more
convenient, i.e. ‘reduce the pill burden’, for individuals taking
multiple medication and thereby improve adherence or
‘concordance’ with drug treatment [4, 5, 6]. They may also be used
as part of a triple therapy regimen as indicated by separate tablets.
The indications, efficacy, tolerability and adverse effects for FDCs
are generally the same as for the two active ingredients.
Importantly, drug interactions and contraindications must be
respected for each component, a situation which has the potential to
limit usage in some individuals. By contrast, the use of FDCs may
improve the clinical benefit of two drugs at lower doses [7], rather
than the use of one drug at a higher dose, as well as reducing the
dose-related side effects of a single drug.
FDCs and Diabetes
Diabetes mellitus is a chronic disease that is growing in prevalence
worldwide, with the vast majority of those afflicted having T2DM. In
2010, the worldwide prevalence of diabetes was estimated to be 285
million, with almost 90% of diabetic patients having T2DM [8]. This
number is expected to grow to 366 million by 2030[9]. A number of
barriers to achieving glycemic control targets exist, most notable are
complicated dosing regimens, risk of hypoglycemia and risk of
weight gain following improved glycemic control[10, 12]. Currently,
there are licensed FDCs of oral hyperglycaemic agents, antihypertensive agents and hypolipidaemic agents used in Type 2
diabetes. The role of FDCs as first line, second line, or as part of
triple (or even quadruple) therapy still requires further assessment
[13]. Also,the concept of patient choice in the number of drugs in
the management of Type 2 diabetes may be the future for FDCs [13].
While there is now some evidence that FDCs offer a benefit from the
point of view of medication adherence and glucose lowering, they
may only be suitable for those on a stable, but standard dose,
regimen.
FDCs and Hypertension
Many patients require more than one medication to optimally
control their blood pressure; two agents of different pharmacologic
classes are often effective in achieving this goal [14, 15, 16].

The use of antihypertensive agents to lower blood pressure (BP)
decreases the risk of cardiovascular events [17], and greater BP
reductions result in improved clinical outcomes [18, 19].
Evidence now suggests that the majority of hypertensives will
require combinations of antihypertensive medications to achieve
optimal blood pressure control[20, 21, 22, 23]. National Council
on Patient Information and Education survey in USA showed that
one third of patients receive at least 2 prescriptions and 10% of
patients receive 4 or more prescriptions after a visit to a
primary care physician [24].Another study showed that the fixed
combinations were generally well tolerated with an increased
blood pressure lowering effect as compared with the individual
components in patients with stage I to III hypertension[25, 26].
Patient noncompliance is an important contributor to poor blood
pressure control. Factors that contribute to noncompliance
include side-effect profile, convenience of dosing schedule, cost
of medication, and lack of patient education [27]. Also, low-dose,
fixed-dose combination therapy allows physicians to prescribe
two drugs in one pill and, hence, to improve patient
compliance[28].
Hypertension is recognized as a major risk factor for cardiovascular
and renal diseases and represents the leading cause of mortality
worldwide [29]. Several studies have shown that BP can be reduced
by lifestyle/behavior modification. It has been recommended that
more emphasis be placed on lifestyle/behavior modification
(obesity, high dietary intake of fat and sodium, physical inactivity,
smoking, excessive alcohol intake, low dietary potassium intake) to
control BP and also to improve the efficacy of pharmacologic
treatment of high BP.
New classes of antihypertensive drugs such as aldosterone receptor
blockers[30],
vasodilator
beta-blockers[31,32],
renin
inhibitors[33,34], endothelin receptor antagonists, and dual
endopeptidase inhibitors[35, 36]may become the preferred choice
in future. Treatment of human hypertension with vaccines is feasible
but is not likely to be available in the near future[37, 38].Another
challenge in hypertension research is, the goal of reducing the
devastating target organ damage seen in the brain, kidney, systemic
vasculature, and heart as a consequence of uncontrolled
hypertension[39, 40, 41, 42].
Advantages & disadvantages of FDC’s
Advantages: Drugs that are normally given in combination are more
conveniently prescribed and consumed as a Fixed drug
combination[43].
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FDCs offer simple dosage schedule which improves patient
compliance and therefore improves treatment outcomes. This is
especially important in elderly patients or patients suffering from
multiple disorders[44].FDCs are more economic than single
ingredient drugs[45]. Reduced "pill burden" can greatly enhance the
overall patient compliance[46, 47].
Disadvantages: [48]FDCs discourage separate titration of each
active ingredient. This is a particular problem when both of the
active ingredients require dose titration. When active ingredients
have different pharmacokinetics and/or pharmacodynamics, a fixed
dose combination may not be appropriate. If one drug is
contraindicated for a patient, whole FDC cannot be prescribed. FDCs
dosing is inflexible and cannot be regulated to patient’s needs
FDCs AND THEIR REGULATIONS/GUIDELINES
There were no specific guidelines available with respect to FDCs
in general and antidiabetic FDCs in particular. However, there
exists guidance on fixed dose combination and co-packaged drug
products for treatment of HIV[49]in USA. Also some guidelines
available for antihypertensive FDCs[50] with USFDA. In Europe,
there were some guidelines available for FDCs in general and for
anti-hypertensives / anti-diabetics in particular. In general
guidelines, guidelines on clinical[51] and non-clinical
development[52] of FDCs, draft guidelines on FDC products[53]
and revised guidelines on clinical development of FDCs
regarding dossier requirements[54], were available. In
particular, concept paper on FDC products in the treatment of
hypertension[55], guidelines on clinical investigation of FDCs in
the treatment of hypertension[56] and diabetes mellitus[57] is
availablefor the applicant to have basic understanding about
specific requirements with EMEA. There were no specific
guidelines with respect to FDCs in general and antidiabetic and
antihypertensive FDCs in particular with CDSCO but there exists
a description on the various groups in to which FDCs may fall
and also the data requirements were described in brief for all
the groups[58].
Available guidelines for FDCs in USA
a)Guidance for industry - fixed dose combinations and co packaged
drug products for treatment of HIV- 2006[59]; b) Some guidelines
are available for anti-hypertensive FDCs such as Principles for
clinical evaluation of new antihypertensive drugs -2000[60]. No
guidelines are available for anti-diabetics, at all


In case of FDC where all the active ingredients are approved
individually, if a Clinical Trial (CT) is required, confirmatory studies
to prove efficacy, preferably by parallel group comparisons in which
the FDC is compared to its individual substances may be considered.
When feasible, a placebo arm may be incorporated. Comparative CTs
of the FDC with reference treatment may be necessary, especially
when the therapeutic justification talks more on the FDCs
superiority over a reference treatment.
Available guidelines for FDCs in India
a)Guidance for industry on fixed dose combinations -2010[65];
b)Policy guidelines for approval of fixed dose combination in India June 2013[66]; c) CDSCO released several circulars in 2013 on
15thJan, 21stMar, 1stand 5thJuly, 26thAug and 2ndSep 2013 to all state
drug controller authorities to ensure all FDC product manufacturers
in their concern states should submit the safety and efficacy data to
them which have not approved by CDSCO[67], [68], [69], [70], [71]
approval trends in last decade
Antidiabetic and Antihypertensive Drug Approvals
Antidiabetic and antihypertensive fixed dose combination
productsapproved by USFDA, European Commission and Drugs
Controller General of India, CDSCOareobtained and compared below.
There exist differences in the application forms required to get an
approval formedicinal products by respective drug regulatory
authorities. Approved drug (Generic or branded drug name), drug
approval date, application number andcompany the drug belongs to
were obtained from electronic Orange book from the year 2000
through 2012.
Antidiabetic drugs approved by USFDA
A total of 95 drugs were approved by USFDA for diabetes out of
which 21 were FDCs. The year2005 received maximum number of
antidiabetic drug approvals, both single componentproducts (SCPs)
(21) and fixed dose combinations (FDCs) (09).The latest FDC drug
approved (approval date: 25/01/13) by USFDA for diabetes is
Kazano (alogliptin and metformin hydrochloride) tablets, and Oseni
(alogliptin and pioglitazone) tablets by Takeda.
Antihypertensive drugs approved by USFDA:In total, 230
antihypertensive drugs were approved by USFDA under section 505
of FederalFood, Drug and Cosmetic Act. Out of 230 approved
antihypertensive drugs during 2000-2012,55 were fixed dose.

Available guidelines for FDCs in EU

Antidiabetic drugs approved by EMA

a)Guideline on the non clinical development of fixed dose
combination of medicinal products-2008[61]; b) Draft guidelines on
fixed dose combination products-2008[62]; c) Guideline on clinical
development of fixed combination medicinal products-2009[63]; d)
Concept paper on the need to revise the Guideline on the clinical
development of fixed dose combinations of medicinal products
regarding dossier content requirements – Feb 2013[64]

Brand name, the composition, the company (Marketing
Authorization Holder) and the approval date were compiled
from EudraPharm from 2000 through 2012. There were a total
of 14 antidiabetic drugs given marketing authorization out of
which 8 were FDCs and a total of 16 antihypertensive drugs out
of which 10 were FDCs. There were no approvals during most of
the years.

India – CDSCO Regulations

Antihypertensive Drugs Approved by EMA

FDC regulations in India

There are 12 antihypertensive drugs approved by EMA till 2012
starting 2000.

According to rule 122E of Drug and Cosmetics Rule, a fixed dose
combination of two or more drugs is considered to be a new
drug. This is because of the fact that that by combining two or
more drugs, the safety, efficacy, and bioavailability of the
individual Active Pharmaceutical Ingredient (API) may change.
Permission to import or manufacture of a fixed dose
combination is specified in rule 122D.
General considerations
A clear justification with a valid therapeutic rationale of the
particular combination of active substances proposed will be the
basis of approval.

It is not always necessary to generate new (original) data.
Evidence may be obtained from the scientific literature, subject to its
being of adequate quality.

Drug Approvals in India
[72], [73]: Indian market is flooded with over 80000 formulations.
These formulations contain either single drug or more than two
drugs in combination (Fixed dose combination). While all
formulations are used for the treatment or prevention of one or the
other disease, only a few of them are lifesaving and essential[74].
Although there are less number of essential medicines and a few
fixed dose combinations in the list of essential medicines, a lot of
fixed dose combination formulations are available in the Indian
market.
A few combinations are considered to be rational while many others
are irrational. Some degree of irresponsibility on the part of
pharmaceutical industry and loopholes in approval process has
fueled the growth of such irrational combinations[75].
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List of drugs approved for marketing in India consists of approvals
given by DCGI of a specified strength and formulation or Active
Pharmaceutical Ingredient (API) and does not specify the company
name. Further once the drugs is been approved any number of
companies can apply for the approval for their respective
formulation and get their drug approved.
Any company having manufacturing license can market the drug
without approval of DCGI once the drug approval date completes 4
years or included in Indian pharmacopoeia. Hence massive numbers
of brands are available in the Indian market unlike other countries
like US and Europe. The numbers of brands available in the Indian
market are discussed further in detail. There were total of 18
antidiabetic drugs in the list of drugs approved for marketing in
India approved by Drugs Controller General of India, CDSCO from
the year 2000 to 2012, out of which 10 were fixed dose
combinations.
There were total of 57 antihypertensive drugs in the list of drugs
approved for marketing in India approved by Drugs Controller
General of India, CDSCO from the year 2000 to 2012. Out of 57
antihypertensive drugs 38 were fixed dose combinations.
DISCUSSION
No systematic guidelines are available with US, European and Indian
regulatory authorities with respect to antidiabetic and
antihypertensive FDCs. Approvals were given on case to case basis
and available general guidelines for medicinal products with regard
to efficacy, quality and safety.
Although general guidelines provide information about the data
required to be submitted there exists some categories into which
FDCs would fall makes it complex and demand specific requirements
for each category. Specific regulatory requirements for approval of
antidiabetic and antihypertensive fixed dose combinations: Data
requirements for approval of FDC depend up on the category into
which the application falls.
BA/BE, preclinical pharmacology, Pk/PD and clinical safety and
efficacy; f) GMP status of the manufacturing firm; g) finally, product
information and post marketing surveillance. The basic
requirements for broad categories are: a) rationale for the
combination including balance between advantages and
disadvantages; b) its marketing status in other countries; c)
literature data analysis; d) developmental studies; e) data such
asData requirements for approval of FDC depend up on the category
into which the application falls. However, each application would be
considered on its own merits, based on scientific judgment and
logical argument.

The issues related irrational combinations are slowly being resolved
now due to the active role of DCGI, cooperation from the state
licensing authorities and the pharmaceutical companies. Hence,
from the present review we can say that fixed dose combinations
will continue to be there in the market benefiting the
pharmaceutical companies, physicians and the patients. The only
possible bottleneck in the way of FDC is the unclear guidelines by
the respective authorities which would definitely be clarified in near
future.
REFERENCES
1.
2.
3.

4.

5.
6.
7.
8.

9.
10.

11.

12.
13.

CONCLUSSION
It is evident from the literature that there is an increasing attention
towards FDCs among pharmaceutical companies. There is an
increasing prevalence of both diabetes and hypertension and the
estimated figures are frightening. Guidelines for the management of
diabetes and hypertension stress the importance of fixed dose
combination therapy both for initiation therapy in some patients
and second line therapy in all patients. There is an increasing
approval trend of FDCs by regulatory authorities (USFDA, EMEA and
CDSCO) when compared to the single component products. This
indicates that the regulatory authorities are convinced of approving
drug combinations. Antihypertensive therapy in the future or near
future should be directed towards improving BP control in treated
hypertensive patients with the available drugs by using the right
combinations at optimum doses, individually tailored genepolymorphism directed therapy, or development of new modalities
such as gene therapy and vaccines. The role of FDCs in therapy and
the concept of patient choice in the number of drugs in the
management of Type 2 diabetes may be the future for FDCs to
develop anti-diabetic FDCs in future.
There are less clear regulatory guidelines with respect to
antidiabetic and antihypertensive FDCs. The emergence of irrational
FDCs in Indian market has disturbed many stakeholders of
pharmaceutical industry.

14.

15.

16.

17.
18.

19.

Dollery CT. Pharmacological basis for combination therapy of
hypertension. Ann Rev
PharmacolToxicol 1977; 17:311–323.
Oster JR, Epstein M. Fixed-dose combination medications for
the treatment of hypertension: a critical review. J Clin
Hypertens 1987; 3:278–293.
Eisen SA, Miller DK, Woodward RS, Spitznagel E, Przybeck TR.
The effect of prescribed daily dose frequency on patient
medication compliance.Arch Intern Med 1990; 150:1881–
1884.
Albrecht G, Hoogstraten J. Satisfaction as a determinant of
compliance. Community Dent Oral Epidemiol1998; 26:139–46.
Ley P. Satisfaction, compliance and communication. Br J
ClinPsychol 1982; 21:241–54.
Bangalore S, et al., Fixed-dose combinations improve
medication compliance: a meta-analysis. Am J Med.
2007;120(8):713-9.
Barrios V, Escobar C Complementary mechanisms of action and
rationale for the fixed combination of perindopril and
indapamide in treating hypertension - update on clinical utility.
Integr Blood Press Control. 2010;3:11-9.
Chen L et al., The worldwide epidemiology of type 2 diabetes
mellitus--present and future perspectives. Nat Rev Endocrinol.
2011 Nov 8;8(4):228-36. doi: 10.1038/nrendo.2011.183.
Gregg EW et al., Modeling the impact of prevention policies on
future diabetes prevalence in the United States: 2010-2030.
Popul Health Metr. 2013 Sep 18;11(1):18.
Lawrence DB, et al., Relationship of oral antihyperglycemic
(sulfonylurea or metformin) medication adherence and
hemoglobin A1c goal attainment for HMO patients enrolled in a
diabetes disease management program. J Manag Care Pharm
2006; 12(6):466-471.
Bennett WL et al,. AHRQ's comparative effectiveness research
on oral medications for type 2 diabetes: a summary of the key
findings. J Manag Care Pharm. 2012;18(1 Suppl A):1-22.
Lawrence DB, Ragucci KR, Long LB, Parris BS, Helfer LA.
Relationship of oral antihyperglycemic (sulfonylurea or
metformin) medication adherence and hemoglobin A1c goal
attainment for HMO patients enrolled in a diabetes disease
management program. J Manag Care Pharm 2006; 12(6):466471.
Bøgelund M et al., Patient preferences for diabetes
management among people with type 2 diabetes in Denmark a discrete choice experiment. Curr Med Res Opin. 2011
Nov;27(11):2175-83. doi: 10.1185/03007995.2011.625404.
Veterans Administration Cooperative Study Group on
Antihypertensive Agents: Effects of treatment on morbidity in
hypertension; results in patients with diastolic blood pressures
averaging 115 through 129 mmHg. JAMA 1967;202:116 –122.
Veterans Administration Cooperative Study Group on
Antihypertensive Agents: Effects of treatment on morbidity in
hypertension, II: results in patients with diastolic blood
pressure averaging 90 through 114 mmHg. JAMA
1970;213:1143–1152.
Sica DA. Rationale for fixed-dose combinations in the treatment
of hypertension: the cycle repeats. Drugs. 2002;62(3):443-62.
Chobanian AV et al., National High Blood Pressure Education
Program Coordinating Committee: Seventh report of the Joint
National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure. Hypertension
2003;42:1206 –1252.
Hansson L et al., for the HOT Study Group: Effects of intensive
blood-pressure lowering and lowdose aspirin in patients with

15

Varalakshmi et al.
Int J Pharm Pharm Sci, Vol 6, Issue 3, 13-16

20.

21.

22.

23.
24.
25.
26.
27.

28.
29.

30.
31.

32.
33.

34.
35.
36.

37.
38.

39.
40.

41.

hypertension: principal results of the Hypertension Optimal
Treatment (HOT) randomised trial. Lancet 1998;351:1755–
1762.
UK Prospective Diabetes Study Group: Tight blood pressure
control and risk of macrovascular and microvascular
complications in Type 2 diabetes: UKPDS 38. Br Med J Clin Res
1998;317:703–713
ALLHAT study. Major outcomes in high-risk hypertensive
patients randomized to angiotensin-converting enzyme
inhibitor or calcium channel blocker vs diuretic: the
Antihypertensive and Lipid-Lowering Treatment to Prevent
Heart Attack Trial (ALLHAT). JAMA. 2002;288:2981-2997.
Pimenta E and Oparil S. Fixed combinations in the management
of hypertension: patient perspectives and rationale for
development and utility of the olmesartan-amlodipine
combination.Vasc Health Risk Manag. 2008;4(3):653-64.
Ruzicka M, and Leenen FH. Monotherapy versus combination
therapy as first line treatment of uncomplicated arterial
hypertension.Drugs. 2001;61:943-954.
Waeber B. Treatment strategy to control blood pressure
optimally in hypertensive patients. Blood Press. 2001;10:6273.
Dezii CM. Medication noncompliance: what is the problem?
Manag Care. 2000;9(9 Suppl):7-12.
Cushman WC et al., Comparison of the fixed combination of
enalapril/diltiazem ER and their monotherapies in stage 1 to 3
essential hypertension. Am J Hypertens. 1998 Jan;11:23-30.
Weir MR et al., Time to achieve blood-pressure goal: influence
of dose of valsartan monotherapy and valsartan and
hydrochlorothiazide combination therapy. Am J Hypertens.
2007 Jul;20(7):807-15.
Oparil S, and Calhoun DA.Managing the patient with hard-tocontrol hypertension.Am Fam Physician 1998;57:1007–1014.
Epstein M, and Bakris GL. Newer approaches to
antihypertensive therapy: use fixed dose combination therapy.
Arch Intern Med 1996;156:1969 –1978.
Tel JM. NeuLow-Dose Antihypertensive Combination Therapy:
Its Rationale and Role In Cardiovascular Risk Management. AJH
1999;12:73S–79S.
Sharabi Y et al, 2013, Efficacy of add-on aldosterone receptor
blocker in uncontrolled hypertension. Am J Hypertens. 2006
Jul;19(7):750-5.
Davis JT et al, 2013; Davis JT et al., Central hemodynamics in
prehypertension: effect of the β-adrenergic antagonist
nebivolol. J ClinHypertens (Greenwich). 2013 Jan;15(1):69-74.
Weir MR. Beta-blockers in the treatment of hypertension: are
there clinically relevant differences? Postgrad Med. 2009
May;121(3):90-8.
AH and Kad r. Renin inhibition in hypertension. J Am Coll Car
2008 5;51(5):519-28.
Israili ZH, Velasco M, Bermúdez V. Direct renin inhibitors as
antihypertensive agents. Am J Ther. 2010 May-Jun;17(3):23754.
Weir MR, and Bakris GL. Combination therapy with ReninAngiotensin-aldosterone receptor blockers for hypertension:
how far have we come? J ClinHypertens 2008, 10:146-152.
Pahor M et al., Therapeutic benefits of ACE inhibitors and other
antihypertensive drugs in patients with type 2 diabetes.
Diabetes Care. 2000 Jul;23(7):888-92.
Chen X et al., Effectiveness and safety of a therapeutic vaccine
against angiotensin II receptor type 1 in hypertensive animals.
Hypertension. 2013 Feb;61(2):408-16.
Do TH, Chen Y, Nguyen VT, Phisitkul S. Vaccines in the
management of hypertension. Expert OpinBiolTher. 2010
Jul;10(7):1077-87.
Meazza R, et al., Target organ damage in hypertensive patients:
correlation between retinal arteriovenular ratio and left
ventricular geometric patterns. J Hum Hypertens.2013 Aug
1.doi: 10.1038/jhh.2013.69.
CohuetG, and Struijker-Boudier H. Mechanisms of target organ
damage caused by hypertension: Therapeutic potential Review
Article. Pharmacology & Therapeutics, 2006, 111 (1) Pages 8198.

42. Viazzi F et al.,Serum uric acid and target organ damage in
primary hypertension.Hypertension. 2005;45(5):991-6.
43. Antoniewicz J et al., Target organ damage in children with
newly diagnosed and untreated essential hypertension.
PrzeglLek. 2006;63Suppl 3:101-6.
44. Osterberg L, Blaschke T. Adherence to medication. N Engl J Med
2005; 353:487–497.
45. Panjabi S et al.,Treatment adherence, clinical outcomes, and
economics of triple-drug therapy in hypertensive patients. J Am
Soc Hypertens. 2013;7(1):46-60.
46. Eisen SA, Miller DK, Woodward RS, Spitznagel E, Przybeck TR.
The effect of prescribed daily dose frequency on patient
medication compliance.ArchIntern Med 1990; 150:1881–1884.
47. Albrecht G, Hoogstraten J. Satisfaction as a determinant of
compliance. Community Dent Oral Epidemiol 1998; 26:139–46.
48. Homar F et al., Cost analysis of HIV treatment and drug-related
adverse events when fixed-dose combinations of
antiretrovirals (FDCs) were stopped, versus continuation with
FDCs. Health Econ Rev. 2012 Sep 3;2(1):16.
49. http://www.fda.gov/combinationproducts/default.htm
50. http://www.fda.gov/downloads/Drugs/GuidanceComplianceR
egulatoryInformation/ Guidances/UCM073147.pdf
51. http://www.ema.europa.eu/docs/en_GB/document_library/Sc
ientific_guideline/ 2009/09/WC500003686.pdf
52. http://www.ema.europa.eu/docs/en_GB/document_library/Sc
ientific_guideline/ 2009/10/WC500003976.pdf
53. http://www.ema.europa.eu/docs/en_GB/document_library/Sc
ientific_guideline/ 2009/09/WC500003689.pdf
54. http://www.ema.europa.eu/docs/en_GB/document_library/Sc
ientific_guideline/ 2013/03/WC500139482.pdf
55. http://www.ema.europa.eu/docs/en_GB/document_library/Sc
ientific_guideline/ 2009/09/WC500003374.pdf
56. http://www.ema.europa.eu/docs/en_GB/document_library/Sc
ientific_guideline/ 2010/12/WC500100191.pdf
57. http://www.ema.europa.eu/docs/en_GB/document_library/Sc
ientific_guideline/ 2011/10/WC500115945.pdf
58. http://cdsco.nic.in/FDC%20Guidelines%20_%20Revised1.pdf
59. http://apps.who.int/medicinedocs/documents/s19979en/s19
979en.pdf
60. http://www.fda.gov/RegulatoryInformation/Guidances/ucm1
25278.htm
61. http://www.fda.gov/downloads/Drugs/GuidanceComplianceR
egulatoryInformation/ Guidances/UCM073147.pdf
62. http://www.ema.europa.eu/docs/en_GB/document_library/Sc
ientific_guideline/ 2009/10/WC500003976.pdf
63. http://www.ema.europa.eu/docs/en_GB/document_library/Sc
ientific_guideline/ 2009/09/WC500003689.pdf
64. http://www.ema.europa.eu/docs/en_GB/document_library/Sc
ientific_guideline/ 2009/09/WC500003686.pdf
65. http://www.ema.europa.eu/docs/en_GB/document_library/Sc
ientific_guideline/ 2013/03/WC500139482.pdf
66. http://cdsco.nic.in/html/FDC%20Guidelines%20_%20Revised
1.pdf
67. http://www.cdsco.nic.in/Report%20of%20Dr.C.K%20Kokate.
pdf
68. http://www.cdsco.nic.in/Approval_of_the_safety_and%20effica
cy_FDC.pdf
69. http://www.cdsco.nic.in/FDC_without%20due%20approval.p
df
70. http://www.cdsco.nic.in/Approval_of_the_safety_and_efficacy_
of_FDC.pdf
71. http://www.cdsco.nic.in/safety_and_efficacy_of_fdc.pdf
72. http://www.cdsco.nic.in/FDC%20pertmitted2013.pdf
73. http://www.aurigaresearch.com/2013/03/list-of-1125-fdcsapproved-by-dcgi-since-1961-till-feb-2013/
74. http://www.cdsco.nic.in/Approved%20FDC%20list%20by%2
0DCG(I)%20upto% 20sept%202013.doc
75. Gautam C S and Aditya S, Irrational drug combinations: need to
sensitize undergraduates. Indian J Pharmacol, June 2006,
38(3), 169-170.
76. National List of Essential Medicines, 2003, Directorate General
of Health Services Ministry of Health & Family Welfare
Government of India.

16

