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Topicals & Parenterals rank High
Among 505(b)(2) approvals, oral dosage forms account for maxi-
mum approvals followed by parenterals and topicals (refer chart 2).
However, the proportion of topicals and parenterals is higher as com-
paredto their proportion in total products approved with U.S. FDA.

Chart 2:505(b)(2) Product Approvals based on
Route of Administration (%)
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Table 2: Average Sales (2008) of Sample 505-(b)(2) Products

Number of Approvals | Sample size Average Sales
considered for 2008 (USD mn)
Sales Data 2008

36
17
H

Types of
Modifications

156.19
161.29
16184 -
186.84
10497

New Formulations

‘New Manufacturers

18
13
5

New. Cbm_binatiqns
NMEs
New Derivatives

The average sales of products approved through 505(b)(2)
in 2008 is estimated to be ~ USD150mn. Further, these
products are growing at a high compounded annual growth
rate (CAGR) of 17.8% between the period 2006-08 which is
three times higher than average growth of US
pharmaceutical markets (6.4%). [IMS 2008]

Table:3: Market Exclusivities Granted by U.S. FDAithrough 505(b)(2) Process

:Source; Electronic Grange Bbok:

Table 4: Modifications Approved Through 505(b)(2) Route
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Combiriation of existing drugs
individu‘a[!y approved by FOA

[21410] Metformin
 Hydrochloride; Rostglltazune
Maleate : d
1209] Paroxetine HCI

New Combination’

New Dot udes various salts and'ne

gsterforms of existing Paroxetine mesylate

molecules - : ;
 New Manufacturér| - Iricludes:products thatdiffer | [22276] Nicardipine HCI fiv.)
e from RLD with respect to +*Sorbitolreplaced:vith NaCI* -

excepients or manufacturing | & *Citric acid- monghydrate f

process. replaced with Benzoic acid"
New Indication | Irichidés the molzciles " | 120785 Thalidoriiide for

Erythema Nodpsum
Leprosum(ENL); Orphan
Disease

 [21859] Hyaluronidase
Recomibinant! Human (Bio-
Gereric)

repositioned for new.
therapeutic Use never
before approved by:FDA

In certain cases where
approval is based:on.some
studies not conducted

i orsponsored by afiplicant.
Based on Research of COER, U.S. FDA Réview Documents

New Molecular
Entities (NME)

903(h] (2] NDA: THE UNEXPLORED OPPORTUNITY  indian Pharmaceutical Congress (IPC)

Dr. PV. Appaiji, Vishwajeet Mohan, Deepak Kumar Jena and Vikas Garg

13 December, 2009, Ahmedabad

Analysis of 75 approvals received during last 3 years reveals that
more than 50% of 505 (b) (2) get market exclusivity for a period of 3-7
years based on their chemical type (refertable 3).

Comparative analysis of chemical type shows that majority of the
new formulations have earned exclusivity/patent protection
indicating the need of clinical study. Our study reveals that Usually, a
limited phase-lll and Pharmacokinetic study was carried for these
requirements.). The case is reverse in case of new manufacturer.
Statistical analy5|s of chemical type and formulations establishes
very significant” relatlonshlp between new manufacturer and
parenteral dosage form. Most of these product approvals did not
require any clinical study and thus not protected by
patent/exclusivity. This finding is supported by the fact that
modification in the formulation of paranteral is not permitted in ANDA
and therefore 505(b)(2) is the preferred route to by-pass the
formulation patent of the innovator company.

Opportunity with 505(8)(2) Process

Approval time: Similarto ANDA,
Our analysis identifies that most of the applications received
approval in 1 year time (mode) with mean approval time of 1.56
years which is nearly same as the average approval time of ANDAs
(1.5 years).
Economy of studies reguired
Experts have made it a priority to extract all available public
documents when assembling a 505(b)(2) applications, eliminating
or decreasing the need for studies required for approval. At an
average there are 40,000 published literature formolecules approved
by US.FDA.
Drug Repositioning for new clinical indication: Gould be applied to
the drugs present in the market, drugs discontinued from the market
and also several Investigational New Drugs (INDs) failing in various
stages of clinical trial. This is supported by enormous clinical &
nonclinical data available for such molecules.
Costol filling may be waived (PDUFA)
Study reveals that application is charged only in case when the
product label indicates unique data generated for the approval.
However, firms (including affiliates) with less than 500 employees
havethe options to request for waiver of the fees forfirst submission.
Paotential pathway for Bio-Generics
To date no formal regulatory process exists in US to bring these
drugs to the market as they are considered on case to case basis.
However, all four Bio-Generics (Somatropin, Glucagon, Calcitonin &
Hyaluronidase) approved to date by U.S. FDA have come through
505(b)(2) process.
Summary
» Marketed as branded products ratherthan Generic
> Earns Patent and Exclusivity.
> Unlike ANDA not effected by discontinuation of RLD
> Insulated from high market competition
» Suitable approval pathway for non-infringing products
> Potential route for Bio-Generics.

> Average sales of 505(b)(2) approved products is US$150mn in

..2008. w

India's Scenaris
Indian Pharma Companies has insignificant presence in advanced
formulations and parentrals in U.S. Market. More than 75% of the
products marketed by Indian companies are conventional TABs &
CAPs, [Jena et al, 2009]. In 2009 Aurobindo, Hetero & Emcure
enteredin 505(b)(2) NDA business.

It provides an opportunity for generic firms to innovate and enterin to
branded products with less development costinvolved.
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ABSTRACT The United States is the largest pharmaceutical market in the world with
generic sales accounting for US$58.5 billion and is India’s largest export destination. India
accounts for one out of every four Abbreviated New Drug Application (ANDA) approvals
in the years 2007 and 2008, ranks first in total Type Il active Drug Master Files (DMFs)
with US Food and Drug Administration and it also received 31 per cent of all tentative
approvals (as on |11 December 2008). In 2008, the exports of formulations from India to
top 28 regulated countries surpassed Active Pharmaceutical Ingredient (API) exports firmly
demonstrating the shift in credibility and Quality Compliance. India has rich vendor base
with 3.75 DMFs per molecule and has filed more than 450 different APls. Has India tapped
the US market to its fullest potential? Where do the opportunities for further growth for
India lies in this market? To answer this question, a comprehensive study of DMFs and
ANDA: s filings by their therapeutic categories, dosage forms, strengths, companies, countries
and other key parameters like patents was undertaken. The study reveals that ANDAs
from India are confined to small number of highly competitive molecules, and has to move
into the new orbit of working in complex chemistry, Biotech-based medicines, and advanced

formulations.

Journal of Generic Medicines (2009) 6, 333-344. doi:10.1057/jgm.2009.27

Keywords: DMFs; ANDAs; generics; APIs; US EDA; India

INTRODUCTION

India currently has significant expertise in
process chemistry, reverse engineering,
designing and managing CGMP manufacturing
facilities and enjoys the advantages of lower
capital expenditure, plant operating expenses,
costs of innovation which enabled it to foray
into the global generic markets. Third world
countries as well as developed countries

are increasingly looking towards India as

a source for affordable medicines to solve
their increasing health-care costs. The recent
anti-retroviral revolution to help millions of
AIDS patients across the world was possible
only due to India.

In the past, India exported majority of its
pharmaceutical products to other developing
countries having similar disease profiles. By
contrast, in 2008, India exported drug and
pharmaceuticals to more than 228 countries
with 45 per cent of it by value! going to
regulated markets.?

The study of exports of drugs and
pharmaceuticals products from India® shows
that over the past 5 years (2003—2008)

the pharmaceutical exports have increased

from US$1.90 billion to $7.52 billion with

a compound annual growth rate of 23.42
per cent. The exports of formulations to
regulated market grew -at an impressive rate
of 31.55 per cent. In the year 2008, India
for the first time exported more formulations
than Bulk Drugs to regulated markets
(Figure 1).

The United States being the largest
pharmaceutical market in the world at $286.5
billion in the year 2007, with generic market
accounting for $58.5 billion,* continues to
be India’s largest export destination followed
by Germany and Russia. Although India’s
exports to the United States have nearly
tripled during the past 5 years, the country’s
share in pharmaceutical imports of the United
States remains below 2 per cent. Top Indian
companies like Ranbaxy entered US market
in mid-1990s and currently Indian companies
have 1100 products in prescription and Over
The Counter (OTC) markets of the United
States. Their successful penetration into the
United States, Europe and African markets
has encouraged a growing number of Indian
companies to enter these markets.

334
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Figure I: India’s exports of pharmaceutical products to regulated markets alongwith compositions

vis-a-vis ROWV (figures in US$million).

Source: Research based on CMIE India trades database.

-

REVIEW OF DATA FROM
EUROPEAN DIRECTORATE
OF QUALITY MEDICINE
(EDQM) -

Data from EDQM website reveal that the
highest number of Certificate of Suitability
(CEPs) is granted to India. As on 3
December 2008, India has 461 CEPs
(19.78 per cent) of the total 2330 granted
by EDQM. The country has 153 EDQM
approved facilities for 195 molecules out
of the total 693 molecules approved by
EDQM.

RESEARCH METHODOLOGY
To understand strategic penetration of
Indian pharmaceutical industry in US
generic market, a descriptive and
comprehensive study of product registration
pattern of Indian pharmaceutical companies
in the United States was undertaken.

A complete study of Type-II Active

Drug Master Files (DMFs), New Drug
Applications (NDAs), Biological Licensing
Applications (BLAs) and Abbreviated New
Drug Applications (ANDAs) for all the
human products approved by Centre for

Drug Evaluation and Research (CDER),
US Food and Drug Administration (FDA)
was done.

However, the research methodology does
not consider foreign subsidiaries of Indian
multinational companies and also includes
Ranbaxy and Matrix laboratories among
Indian companies (in spite of their
acquisition by Daichi Sankyo and Mylan,
respectively). The study was carried out in
three segments:

1. Country-wise and molecule-wise study
of DMFs filed with US FDA (available
from www.fda.gov/cder, updated to
September 2008) was conducted in the
first segment.

2. Comprehensive study of all products
including NDAs, ANDAs and BLAs
approved by CDER, US FDA was
carried out in the second stage. (Data
collected from FDA Orange Book and
Drug@FDA as updated till 12 November
2008.)

3. Further, combined study of above two
databases was carried out based on
molecules, therapeutic categories and

© 2009 Palgrave Macmillan 1741-1343
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Figure 2: Country-wise number of Type-ll active DMFs with US FDA (September 2008) (figures in

numbers.) (World total 6482).

Source: Research based on CDER, US FDA database.

dosage forms to understand strategic
position of Indian pharmaceutical
industry.

REVIEW OF DMFs WITH

US FDA

The total number of Type-II Active DMFs
with US FDA stood at 6482 at the end of
September 2008 by a total of 1004 companies
from 55 countries. The top 10 countries
accounted for 83.55 per cent of all DMFs
filed with US FDA.

India is the holder of largest number of
DMFs with 1735 followed by the United
States (1054) and Italy (676) (see Figure 2).
As per our study, these DMFs have been filed
for a total 464 of different APIs from 169
facilities in India. Many of them have already
been approved by US FDA, making India as
the holder of largest number of US FDA
approved plants outside the United States.

India has been aggressively filing of DMFs
over the past 7 years and as at the end of
September 2008 holds 26.76 per cent of
Total Type-II Active DMFs (Figure 3).

In its 1735 DMFs, India has a total of
464 different molecules out of which 26.3

per cent have five or more DMFs while
another 61.2 per cent have two or more
DMFs. India has more than 10 DMFs for
40 high value molecules (for example,
Atorvastatin, Omeprazole, Clopidogrel,
Simvastatin, Amilodipine and so on)
positioning itself as a potential supplier
of these molecules (Table 1).

CHINESE COMPETITION

TO INDIAN BULK DRUGS
EXPORTS

Our study reveals that strategically India

has not positioned itself well in comparison
with other competing countries. The ratio
of number DMFs per molecule for India is
3.73 while it is 1.75 for China. This indicates
that Indian companies are competing not
only with top exporting countries, but also
among themselves. As per reports, China is
currently the world’s largest exporter of Bulk
Drugs followed by Italy and India.> China

is the global leader in production of several
pharmaceutical products like Penicillin (60
per cent of world’s production), Vitamin C,
Cephalosporins, Doxycycline Hydrochloride
and Terramycin.®

© 2009 Palgrave Macmilian 1741-1343  Journal of Generic Medicines Vol. 6,4, 333344
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Figure 3: Year-wise number of Type-Il active DMFs with US FDA by top four countries and ROW

(figures in numbers).

Source: Research based on CDER, US FDA database.

-

Table I: List of molecules having more than
14 DMFs from India

Sl. No. Subject No. of DMF Global sales
(US$ bn.)
| Metformin 20 0.76
2 Amlodipine 19 0.87
3 Venlafaxine 18 276
4 Omeprazole 16 0.34
5 Cefuroxime Axetil 15 —
6 Ranitidine 15 0.46
7 Simvastatin 15 09t --
8 Clopidogrel 14 7.21
9 Pantoprazole 14 4.24
10 Quetiapine 14 4,57
Il Sertraline 14 0.57
12 Zolpidem 14 2.19

Source: Research of CDER US FDA data.

According to’ Pricewaterhouse Coopers,
China 1s likely to beat India as one of the
world’s largest pharmaceutical exporting
country by 2010. The report also indicates
that China has already surpassed India
in the exports of Bulk Drug during the
year 2007.

China is a large-scale producer of several
Bulk Drug Intermediates. It produces several
patent protected molecules up to a pre-API
stage (a strategy China uses to escape patent
violation) and exports them to other

countries.® China is also lead exporter of
drugs and pharmaceuticals to India (2007).!
Strategically China is making it difficult for
Indian Bulk Drug manufacturer to obtain
intermediates at reasonable prices. India is
more efficient in converting APIs into
finished products and is significantly ahead
of China in export of formulation. China
lags behind in formulation manufacturing
expertise with the first US FDA approval
of a product (ANDA) fully manufactured
by China only in the year 2007.8

Comparison of molecules filed from India
and China reveals that India is absent in
several fermentation and biotech products
(Table 2).

Study of the chemistry of the molecules
filed from India shows that India has significant
presence in Small Molecular Chemistry;
however, it is almost absent in Peptides,
Biopharmaceuticals and Biotech products.
China is strongly placed in fermentation
technology and biotech products, which
according to IMS-Health is growing at double
the rate of the pharmaceutical market. The
biotech drugs increased by 12.5 per cent in
the year 2007, which is double the growth
rate of global pharmaceutical markets
(6.4 per cent) during the same year.’

© 2009 Palgrave Macmillan [74[-1343 Journal of Generic Medicines Vol. 6,4, 333-344
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Table 2: List of biotechnology drugs showing China’s strength in molecules where India has no DMFs

(IDMFs as on September 2008)

SI. No. Molecule Total no. of DMFs DMFs by China  Method of production
| Acarbose 4 2 Fermentation
2 Bivaluridine 2 1 Fermentation
3 Bleomycine 4 2 Fermentation
4 Capreomycin 2 | Fermentation
5 Clavulanic Acid 15 I Fermentation
6 Cyclosporine 10 3 Fermentation
7 Dactinomycin 2 1 Fermentation
8 Desmopressine 8 | Fermentation
9 Floxuridine 2 | Fermentation

10 Flumethasone 4 | Fermentation

11 Gentamicin 3 2 Fermentation

12 Heparin 17 8 Extraction from animal intestine

13 Hydrocortisone 19 5 Fermentation

14 Ivermectin 2 2 Fermentation

15 Monoclonal Antibody 27 0 Cell culture

16 Mupirocin 6 | Fermentation

17 Prednisolone 29 4 Fermentation

18 Thiostrepton | | Fermentation

19 Vancomycin 6 2 Fermentation

20 Various sait of Penicillin 20 4 Fermentation

Source: Research of data available at Drug@FDA (CDER US FDA).

A tally of generic drug applications
processed in 2007 by US FDA shows
reference to over 1000 foreign establishments
for API manufacturer and India and China
together account for 94.7 per cent of them.!”
This amply demonstrates the role of India
and China as leading suppliers of Bulk Drugs
to the United States as also the competition
between them.

In view of the large number of filings by
China and India and in realisation of the
importance of these two countries in bringing
down the health-care costs, the US FDA has
opened its first overseas office in Beijing on
19 November 2008 with another two coming
up at Guangzhou and Shanghai and it has
also decided to open two offices in New
Delhi and Mumbai, for close monitoring
of product approvals to generic companies
of these countries.!!

REVIEW OF ANDA APPROVALS
FROM INDIA BY US FDA

A comprehensive study ot Orange Book and
also Drug@FDA updated to 12 November
2008 was undertaken, which collects

information on human drug products along
with their dosage forms, strengths, marketing
status, sponsor applicant and their therapeutic
categories that are approved in US
pharmaceutical markets.

Study shows that CDER, US FDA granted
marketing approvals to a total number of 24611
pharmaceutical products. Of these 10194
products were discontinued. The remaining
14417 products are active products that include
Prescription Products, OTC Products as also
Tentative Approvals (Figures 4 and 5).

Prescription products accounts for maximum
13206 products coming from 758 difterent
companies, followed by discontinued products
(10194) where India is fortunate to have
minimum presence.

Often more than one strength is approved
in US FDA through single application (NDA,
ANDA or BLA). FDA does not require
separate bioequivalence study for each
strength if certain guidelines given by it are
met.'? Bach application will carry a unique
application number leading to approval
of one or more strengths, which have been
considered as different product. Most of the
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