
Current Trends in Technology and Regulatory 
Landscapes for Developing and Bringing 

Complex Generics and Innovative Medicines 
to Market

Sandoz, Inc (A Novartis 

Division)

Rosario LoBrutto, Ph.D.

Head of Scientific Affairs

Sandoz Pharmaceuticals
Presentation: DDF, Sept.9, 2019 (Boston, USA)



Disclaimer

“The opinions expressed herein are solely those of the 
presenter(s) and do not represent statements or opinions of 
Sandoz Inc., or Novartis Pharmaceuticals.” 

2



Abstract

• Overview of current technology and regulatory trends in the 
pharmaceutical industry fostering the advancement of complex 
generics and innovative medicines via 505j and 505b2 regulatory 
pathways respectively. 

• Challenges faced during development for complex Gx injectables

• Regulatory guidances for advancing complex Gx products including 
synthetic peptides 

• Interplay between innovation and risk in relation to complex 
generics and products developed via 505b2 regulatory pathway
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Application Types in US

505(b)(1), NDA 

• Application contains full reports of investigations of safety & efficacy.

505(b)(2), NDA (A subset of Innovative Medicines)

• At least some of the information required for approval comes from studies not conducted by or for 
the applicant and for which the applicant has not obtained a right of reference. 

• Relies on published literature or FDA findings of safety and efficacy for the RLD.

• Can be used for drugs that are variations on existing approved drugs. 

• 505(b)(2) applications can cover: 

• New chemical or molecular entities (e.g. prodrug or active metabolite, different salt, ester, 
complex, enantiomer)

• New dosage form, strength, route of administration, formulation, dosing regimen, new indication, 
novel combinations of individually approved products

505(j), ANDA

• Product identical in active ingredient, dosage form, strength, route of administration, labeling, 
quality, performance characteristics, and intended use, among other things, to a previously 
approved product. 

• In general, bioequivalence (BE) needs to be shown (note: exceptions exist e.g. cases where no 
BE study is needed).
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505(b)(2)s: The bridge between generics and Products 
with NCEs

505(b)(1) 505(b)(2) 505(j)

Application Type New Drug Application (NDA) New Drug Application (NDA) Abbreviated New Drug 

Application (ANDA)

Application Content

Contains full reports of 

investigations of safety and 

efficacy

Contains full reports of

investigations of safety and

efficacy but at least some of the

information required for approval

comes from studies not

conducted by or for the applicant

Contains information to show that

the proposed product is identical

to a previously approved product

Regulatory

Exclusivity 

Opportunities

- 5 year NCE 

- 6 mth PED* 

- 5 year GAIN

- 7 year ODE 

- 0 year (BE only)

- 3 year trial data**

- 6 mth PED*

- 5 year GAIN

- 7 year ODE

- 180 day patent challenge

Standard

Development Time

5-15 years 2-10 years 1-3 years

Commercial  

Considerations

Requires promotion May require promotion Typically does not require 

promotion

Relative Risk, Cost, 

and ROI

High Moderate Low 
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GAIN (generating antibiotics incentives now act) includes QIDP (qualified  infectious disease product) - drug targeting a specific lists of targets: for 

example - 5yr+3yr+0.5yr- 505b2;    5yr+5yr+0.5yr - 505b1:  ODE- 7.5 years max

**The 3 year clinical trial exclusivity is for safety/efficacy studies (i.e. Ph 3). BE or PK data is not considered “clinical data” for exclusivity purpose.



Types of Innovative Medicines 
(that can be filed via 505b2)

Medicines based on known molecules 

which deliver relevant improvements

for patients, payers, and/or healthcare 

professionals

These type of medicines address unmet 

medical needs and provide a value 

added solution. This may include:

‒ A better efficacy, safety, or tolerability 

profile

‒ A better way of administration/ease of 

use

‒ New therapeutic uses: 

indication/population

Repositioning Reformulation Combinations

Existing medicines may be ‘improved’ in various ways: 

K N O W N

M O L E C U L E

Route of 

administration 

Changes in 

dosage form

Dose 

strength

Dose 

regimen 

Reformulation and 

release profile 

modification

Drug–drug 

FDCs

New indication (can 

also be orphan) or 

patient group

Application devices 

(e.g. inhalers, patches) 

coupled with drug
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1) Meet a significant unmet need (to the patient or physician) left by the brand

2) Includes a technical innovation barrier

3) Regulatory exclusivity (if Safety/Efficacy studies conducted)



• 505(b)(2) regulatory pathway has become very attractive to companies of all sizes.

• Potential lower development costs and faster time to market (ie 4 – 7 years).

• Attractive pathway for manufacturers transitioning from generic drugs to innovator

type products or complementing their Gx Portfolio.

• May offer lower-risk market entry point.

• Unique scientific, regulatory, marketing and sales and financial challenges to

developing such products.

The trend towards Innovative Medicines (via 505b2)

Source: https://camargopharma.com/



505(b)(2) Approval Pathway: Not Necessarily Shorter Approval Times, RAPS, Posted 09 March 2017 | By Zachary 

Brennan

The trend towards Innovative Medicines (via 505b2)



505(b)(2) NDAs approved: 2012 - 2016
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What are Complex Generics (Gx)?

A complex generic (ANDA) is a generic that could have a complex active 

ingredient, complex formulation, complex route of delivery, or complex 

drug device combinations and are difficult to duplicate

Complex generics need to overcome:

•Difficulty in manufacturing and scaling up and commercializing (facility) 

•Strong intellectual property barriers (innovator)

Complex generics need to:

•Demonstrate establishment of in-vitro in-vivo equivalence

•Demonstrate structural sameness

•Demonstrate device sameness
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TYPE EXAMPLE YEAR APPROVED 

Complex Active (LMWH) Enoxaparin 2010 

Complex Active (Iron Colloid) Sodium Ferric Gluconate 2011 

Complex Drug-Device 

Combination 
Lidocaine Patch 2012 

Route of delivery (topical 

ointment) 
Acyclovir Ointment 2013 

Complex Formulation 

(liposome) 
Doxorubicin HCl liposome 2013 

Specific examples of complex generics and the year 

they were first approved as generics*

*Adapted from Drugs.com website. Accessed May 10, 2017.

• “In 2016, OGD issued 158 new product-specific guidances, many of which involved complex 

dosage forms, such as auto-injectors, inhalation powders, nasal sprays, topical products, and 

ophthalmic products. 

• OGD develops product-specific guidances soon after brand-name drugs are approved to ensure 

that patients have access to a generic drug at the earliest possible opportunity. 

• OGD develops and issues product-specific guidance based on requests from industry and public 

health priorities.”**

**2016 OGD Annual Report. January 2017



The trend towards Complex Generics

• As Market has become saturated with standard generic products, some companies move focus to 

complex generic products

• Deliver more value to patients by addressing additional unmet needs and which enable them to 

achieve market differentiation.

• Requires a higher / different level of expertise than is required for Standard Gx development. 

• Requires more planning and intensive development process (characterization / comparability)

• Deep understanding of the regulatory, quality and pricing/reimbursement environment to bring 

these products to market.

• Complex Gx focus is on specialty care (Onco, infusion clinics, specialist offices, Specialty 

Pharmacy, etc).

• In the past, the generics industry mainly focused on primary care. 

Complex Generics: Charting a new path, Quintiles IMS white paper, downloaded July 16, 2018



• Long acting release (LARs) or modified release parenterals (MRPs) like Risperdal ® Consta

• Liposomal products – Doxil ® (Doxorubicin HCl liposomal injection) , ie for Ovarian Cancer

• Nanoparticle based products – Abraxane ®  (Paclitaxel HSA)- non small cell lung cancer- 1st line 

• Injectable suspensions – Invega Sustenna® (Paliperidone)- schizopherina

• Iron Colloids- Venofer ®, Injectafer ®, Feraheme® - for iron deficiency anemia

• Polypeptides – Byetta® (Exenatide), Victoza® (Liraglutide), etc. - Diabetes

• Drug device combination products like Epipen®

• Others

Examples of complex Gx injectable products?

EpiPen ®

Drug-Device Combination

Advair Diskus ®

Drug-Device Combination Injectafer ®

Iron carboxymaltose colloid

Liquid in a Vial (IV)

Victoza ®

Synthetic Peptide

Drug-Device Combination



What are the sources of complexity?

• Material Complexity – API and Excipients

▪ Difficult to characterize (Nanoparticle APIs, Peptides, Branched polymers)

▪ Unstable (Lipids, peptides)

▪ Difficult to Control (Branched polymers, Mixture of polymers, Nanoparticle APIs)

• Formulation Complexity

▪ Dynamic and metastable nature of the formulation (Emulsions, Liposomes, Microspheres)

▪ Higher sensitivity of formulation CQAs to manufacturing CPPs (For eg., particle size, 

material phase, drug encapsulation)

• Manufacturing Process Complexity

▪ Specially designed and dedicated equipment train

▪ Scale up challenges

▪ Laborious process train set up

▪ Challenging aseptic processes involving multiple and discontinuous unit operations

▪ Long processing time

▪ Process operations extending beyond one facility (Drug-device combo products with 

manufacturing and device assembly at different sites)



What are the source of complexity (cont’d)

• “Bio”– Complexity

▪ Difficult to establish Bioequivalence due to high inter or intra-subject 

variability (Suspensions, Microspheres, Liposomes)

▪ Long and expensive pharmacokinetic studies, often in patients, for long-

acting formulations (Suspensions, Microspheres)

• Regulatory Complexity

▪ FDA guidances may not provide sufficient clarity 

▪ These guidances may also evolve subject to new technical information or 

citizen petitions submitted by innovator companies

▪ Lack of readily available characterization tools or expertise to comply with 

guidance

▪ Ambiguity about pharmaceutical equivalence

▪ Appropriateness of dissolution/release methods
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Material Complexity

▪ API source– synthetic vs rDNA-derived? 

(See FDA Guidance)

▪ Characterization of APIs

o API impurity profile and qualification

o Sequence and Molecular weight

o Content of counter ion (ie, acetate)

o Secondary and tertiary structure (if applicable)

o Level and type of aggregation

▪ Immunogenicity Potential (impurities, aggregates, etc)

– Storage and shipment of APIs

o Highly hygroscopic and chemically labile

Complex APIs - Polypeptides

Formulation & Process Complexity
▪ Aggregation (Level and type)

▪ Higher order structure

▪ Adsorption to glass vials or cartridges

▪ Excipient compatibility

o Chemical

o Biophysical



• Material Complexity

▪ Selection of polymers of desired molecular weight

o Degree of branching

▪ Structural characterization of polymers

o Molecular weight distribution (weight & number average)

o Monomer content

o Monomer ratio for co-polymers

• Formulation Complexity

▪ Drug Loading

▪ Development of scalable aseptic manufacturing process

▪ Controlling particle size of microspheres during emulsification

▪ Removal of residual solvents in the drug product under aseptic conditions

• Manufacturing Process Complexity

▪ Equipment design for large-scale manufacturing process

▪ Handling of large volume organic solvents under aseptic conditions

▪ Aseptic process validation for the long manufacturing process

Complex aspects of Microsphere Suspensions

Image in Presentation by Geetha.R., M.Pharm II, Dept. Pharmaceutics, University College of Pharmaceutical Science, Kakatiya University, Warangal



Critical factors in robust design and control of 
Complex Gx Injectable products

Characterization

Physical Methods

Chemical 
Methods

Biophysical 
Methods

Process 
Selection

Process 
Scalability

Suitability to 
current Mfg facility

Aseptic Control

Equipment 
Design

Identification of scale 
dependent unit 

operations

Adaption of existing 
equipment into 
process design

Timely 
commissioning of 

URS and equipment 
fabrication

Control 

Strategy

Material Controls

In Process 
Controls

Drug Product 
Control

Y.Joshi, Complex Injectable Drug Development Forum-Zhuhai March 2018



• A comprehensive and thorough characterization of materials used in 
development and the final drug product is critical to developing a 
suitable control strategy for complex injectable products

• When choosing methods for characterization, ensure that the chosen 
method doesn’t mislead the user in defining the QTPP

▪ Know the advantages and pitfalls of different methods used for same parameter (for ex: particle size 
measurement or dissolution techniques, MW determinations)

• Do not use methods intended for reverse-engineering of R&D as 
part of drug product in process or release control specifications as this 
will unnecessarily complicate the release and stability program

• Maximize the benefit of FDA guidance, face-to-face meetings, and 
controlled correspondence(s) to de-risk development

Characterization of Complex Injectables
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Regulatory Considerations 
Complex Injectables
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Regulatory aspects: Complex injectable generics

1. US FDA mandates that generics injectables should be qualitatively and quantitatively (Q1/Q2) 

similar to RLD with the exception of buffers, preservatives and antioxidants (“exception” 

excipients)

2. The Q1/Q2 requirement means that the composition of the proposed generic product should 

essentially be the same RLD

This requirement limits the operational flexibility, particularly when existing IP restricts 

the use of excipients present in the innovator formulation

3. FDA continues to refine the product specific guidances depending on new scientific information 

and citizen petitions by innovator companies

4. FDA has not issued an official Bioequivalence guidance for several products as the agency is 

still evaluating the CQAs that need to be matched by generic companies to be considered 

substitutable with RLD

5. FDA has evaluated several complex products through academic grants                                

(ie since 2013, FDA/OGD has funded 9 grants/contracts  for dev./crc of PLA/PLGA based 

generic DPs- Yan Wang, fda presentation- 2017)
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Regulatory Considerations 
Polypeptides

22



• Synthetic polypeptides vs. recombinant brands for less than 40 amino acids*

▪ Same API, strength, dosage form, and route of administration as the brand 
(pharmaceutically equivalent)

▪ For impurities that are present in both generic and brand - levels in the generic 
are same or lower than the brand

▪ Generic does not contain any new impurity at a level greater than 0.5% of the 
drug substance (justification needed)

▪ Justify that the levels of any new impurity does not effect product safety or 
efficacy (risk of immunogenicity no different than the brand): in-silico, in-vitro, in-
vivo

Injectable Polypeptides 

*Ref: ANDAs for Certain Highly Purified Synthetic Peptide Drug Products that Refer to Listed Drugs of rDNA Origin – FDA Guidance 

for the Industry (Oct. 2017) 

**LC-High Resolution Mass Spectrometry, for Peptide Drug Quality Control, The AAPS Journal, Vol. 17, No. 3, may 2015 

• LC-High Resolution MS for Peptide drug substance and product impurity 
testing (co-elution, spectral purity, etc)**
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Applicants are encouraged to apply orthogonal analytical methods for the 

following and other properties as appropriate:

❑Same primary sequence and physicochemical properties

❑Same secondary structure 

❑FTIR, CD

❑Same oligomer/aggregation states 

❑ ie, type (reversible/irreversible) and amount

❑AF4, AUC, DLS, SEC-UV-MALS, CG-MALS, etc

❑Same biological activities as demonstrated by in-vitro or animal studies

Injectable Polypeptides  (cont.)

Adapted from Ref: GuidanceANDAs for Certain Highly Purified Synthetic Peptide Drug Products that Refer to Listed Drugs of rDNA Origin –
FDA Guidance for the Industry 
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What is “Complex” Gx?

Oct. 2017
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Draft guidance issued: Oct. 2017,  Formal Meetings 
Between FDA and ANDA Applicants of Complex 
Products Under GDUFA Guidance for Industry

• GDUFA II commitment by FDA to assist applicants of complex products 

before submission of an ANDA;

• Clarify regulatory expectations early in product development;

• Assist applicants to develop more complete submissions;

• Promote a more efficient and effective review process;

• Help to reduce the number of review cycles;

• Increase patient access by potentially faster TA/Final Approval
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Product Development Meeting (PDM)

Purpose/Scope Criteria FDA’s position

Development of a complex

product for which FDA has 

not issued a product-specific 

guidance.

Alternative equivalence 

evaluation for a complex 

product for which FDA has 

issued a product-specific 

guidance.

Complex product 

development issues other 

than those described above*.

Meets purpose/scope.

Complete meeting package 

submitted.

Controlled correspondence 

would not adequately address 

questions

.

Meeting would significantly 

improve review efficiency.

Goal may be met by 

conducting a meeting or

providing a meaningful written 

response.

*Granting of this type of meeting is dependent on available resources
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Pre-Submission Meeting (PSM)

Purpose/Scope Criteria FDA’s position

Opportunity for prospective 

ANDA applicant to discuss and 

explain the format and 

content of the ANDA to be 

submitted.

Will not include substantive

review of summary data or full 

study reports

FDA will generally grant a pre-

submission meeting request for 

prospective ANDA applicants that 

had a product development 

meeting or received a written 

response. 

FDA may grant a pre-submission 

meeting to a prospective ANDA 

applicant of a complex product 

that did not have a product 

development meeting if, in FDA’s 

judgment, the pre-submission 

meeting would improve review 

efficiency. 

Prospective ANDA applicant 

that had a product 

development meeting or 

received a written response 

is not obligated to request a 

pre-submission meeting.
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Mid-Cycle Review Meeting (MCRM)

Purpose/Scope Criteria FDA’s position

Opportunity for FDA to 

discuss issues identified 

during review with the 

applicant. 

Held only during the first 

review cycle with ANDA 

applicants that have 

participated in a prior 

product development 

(PDM) or pre-submission 

meeting (PSM). 

Mid-review-cycle meeting 

will be scheduled by 

FDA; FDA will provide 

agenda 

ANDA applicant that had 

product development or 

pre-submission meeting 

is not obligated to attend 

(i.e., may decline) mid-

review-cycle meeting.
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Program Timelines

Reference: GDUFA 11 Pre-ANDA 

Program and Meetings for 

Complex Generic Products

Christine Le and and Katherine 

Tyner, 

Generic drug Forum, April 11, 

2018
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Business and Strategic 
Considerations for Complex 

Products



-Standard Gx

- LCM (505b2 w/o 

clinical studies)

• Low Profit

• Low Risk
Outcome

• Lowest Cost

• Low Investment
Strategy

• High Profit

• High RiskOutcome

• High / Varied Technical 
Expertise

• Higher Investment

Strategy

-Complex Gx

-Innovative 

Medicines (505b2 

w/clinical studies)

Where are the different opportunities in the market?

LCM: Life cycle management



1. Develop an understanding of what makes a Gx product complex

2. Perform in-depth characterization studies using orthogonal techniques (with 

developed internal expertise and/or well established Analytical CROs)

3. Hire the best people 

4. Focus on team work from R&D to manufacturing

5. Make investments at appropriate times in various functions

6. Find the best partners to work with if you cannot do it all yourself

7. Seek FDA advice early through face-to-face meetings (Complex product guidance), 

controlled correspondence, etc.

1. Have specific questions and provide supportive data on the brand, your 

own product, etc., for a productive meeting

8. Understand formulation and manufacturing technology at small scale through scale 

up and pivotal scale utilizing best in class QbD methodology/principles before making 

major investments (align technology when possible)

9. Design relevant PK studies, if needed, to get the desired information to advance 

product.

Considerations for managing risk for complex Gx
products?



Thank you!



Agenda

• Regulatory pathways

• Paradigm shift to Complex Generics and Innovative Medicines (via 505b2)

• Sources of complexity (API complexity, formulation , manufacturing, PK 
studies, PK variability, Analytical method complexity, etc..)

• Complex APIs- Peptides (Aggregation, Immunogenicity, Secondary structure)

• Complex Gx products (microspheres, liposomes, combination products, 
nanoparticles)

• Critical factors in robust design and control of complex injectable products

• Characterization of complex injectables. (excipients, polymers, PSD, etc)

• Regulatory strategies in dev. of complex injectables

• Regulatory Guidelines- Complex Gx Products, synthetic Peptides

• Innovation and Risk (Commodity generics, complex generics, Innovative 
Medicines)
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• Formulation Complexity

▪ Obtaining target PSD of final product

▪ Impact of the quality of the additives (ie, Tween 20, PVP, PVA)

▪ Aggregation and caking of suspension on storage (also process influence)

o Blockage of needles during administration

• Manufacturing Process Complexity

▪ Impact of process on the critical quality attributes

▪ Maintaining product homogeneity during compounding and filling operations

▪ Sterility Assurance during manufacturing if aseptic process is used

• Analytical Method Complexity

▪ Variability in PSD measurement from one lab/instrument to another

▪ Interpretation of data obtained 

▪ Bio-relevance of in-vitro data

Complex aspects of Depot Suspension Products



• Material Complexity

– Characterization of Lipids

– Control, manf. and specs of Lipid components

– Stability of Lipids

– Efficiency of pegylation (if applicable)

• Formulation Complexity

– Characterizing the structural arrangement of lipids 

– Content and extent of entrapment

– Development of scalable aseptic manufacturing process

– Stability and Drug Product Specification

• Manufacturing Process Complexity

– Equipment design for large-scale manufacturing process

– Handling of large volume organic solvents under aseptic conditions

– Aseptic process validation for the long manufacturing process

• “Bio” Complexity

– Development of bio-analytical methods to separate liposome entrapped and free drug in plasma

Complex aspects of Liposomal Suspensions

FDA Guidance:  Liposome Drug Products , Chemistry, Manufacturing, and Controls; Human Pharmacokinetics and Bioavailability; and Labeling Documentation, April 2018

Figure: Mohammed Fahim Uddin, M. Pharmacy,

Dept. Pharmaceutics, Malla Reddy College of Pharmacy,

Downloaded July. 18 2018



Critical Factors for Success

Portfolio Optimization

R&D and Manufacturing Capabilities
-Reverse Engineering

-Analytical Characterization

-Process Development, Scale up, Commercialization

Quality Systems

Execution



Peptide trends

• Estimated that the Peptide Therapeutics Market Size Worth $48.04 Billion By 2025

• Increasing prevalence of cancer and metabolic disorders such as osteoporosis, obesity, & diabetes are 
the key factors contributing toward the adoption of peptide therapeutics over the forecast period. 

• The demand for efficient and low-cost drugs is very high due to growing base of affected pediatric 
population and prevalence of target diseases in low-income countries.

• The growth is directly associated with rising investments in drug discovery. 

• R&D activities in peptide therapeutics are primarily focused on the development of drugs pertaining to 
oncology followed by infectious diseases, metabolic disorders, and diabetes.

• Presence of strong product pipeline in this segment is also one of the factors expected to drive market 
growth in the near future. 

• In addition, advancements in the processes of manufacturing peptides is expected to enhance further 
development of therapeutics.

Reference: Grand View Research (July 2017), Market Research Report: Peptide Therapeutics Market By Application (Cancer, Cardiovascular Disorder, 

Metabolic Disorder, Respiratory Disorder, Pain, Dermatology), By Type (Generic, Innovative) By Type of Manufacturers (In-house, Outsourced), And 

Segment Forecasts, 2018 - 2025
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U.S. peptide therapeutics market, by

drug type, 2014 - 2025 (USD Million)

The market is estimated to showcase lucrative growth in the forecast period due to the initiatives undertaken by many companies for 

investigating the development of new drug candidates. 

In an effort to retain their position in the market, companies engage in extensive R&D initiatives to develop novel drugs exhibiting higher 

efficiency in the treatment of target diseases.

Clinical trials for these drugs have also significantly increased over the past decade. This is also expected to propel growth over the 

forecast period.

Manufacturers and suppliers are focusing on adoption of novel technologies for synthesis of peptides. 

Improvement in purification process coupled with automation and less generation of waste is one of the factors contributing toward 

growth.

In addition, rising adoption of hybrid technology for manufacturing efficient drugs is estimated to boost production over the forecast period.
Reference: Grand View Research (July 2017), Market Research Report: Peptide Therapeutics Market By Application (Cancer, Cardiovascular Disorder, 

Metabolic Disorder, Respiratory Disorder, Pain, Dermatology), By Type (Generic, Innovative) By Type of Manufacturers (In-house, Outsourced), And 

Segment Forecasts, 2018 - 2025

41



42



Basics of 505(b)2 application

• A drug submitted via 505(b)(2) can be approved based on 
data from studies not conducted by the sponsor, by relying 
on 
– Agency’s previous findings of safety and effectiveness (AFSE) of an 

approved drug; and/or 

– clinical and preclinical studies’ data from published literature without the right 
of reference.

• This requires not only a successful bridging to an RLD 
(reference listed drug), by the means of relative 
bioavailability (BA) or bioequivalence (BE) studies, but also 
some potential additional studies that may be needed to 
fully support efficacy and/ or safety of the new product.
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Study Program for VAMs (via 505b2 regulatory pathway)

• VAMs address a specific therapeutic, marketing or life-cycle management advantage requiring development programs customized for the 
scope of the project.

• Strongly depends on the type of product and needs to be evaluated carefully for each individual project.

• In some cases, no additional clinical studies may be needed (e.g. development of a prefilled syringe on the basis of a vial).

• In many cases, an extensive clinical program is required. It is often necessary to plan several pilot studies in the project plan and budget to
allow for re-formulation. 

Required study program

• Originator information (e.g. NDA reviews, EPARs, PARs, originator websites, information on similar products)

• Literature and Guidelines

Important information for the evaluation

• In vitro and non-clinical studies (e.g. Local tolerance, Skin Sensitisation, Phototoxicity, PK studies)

• Proof of Concept (PoC) studies

• Pilot and pivotal PK studies, BA/BE studies, dose proportionality/linearity studies, food effect studies

• Population PK studies

• Phase I safety studies (e.g. cumulative irritation, sensitization, phototoxicty, photoallergy)

• PD studies (e.g. measuring ACE inhibition, lipid lowering effects, testosterone suppression), PK/PD studies

• Drug-drug interaction studies

• Dose finding studies

• Phase II safety studies

• Human factor studies (if Device)

• Phase III studies (efficacy, safety, long-term safety) and Phase IV studies (e.g. long-term safety study)

• Paediatric studies

Clinical development plans may include (but may not be limited to)
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• Twenty-five of the 56 505(b)(2)s approved in 2014 were new formulations of existing
drugs,

• Sixteen of the 56 505(b)(2)s were new doses of existing drugs.*

The trend towards Innovative Medicines (via 505b2)

*Source: http://www.raps.org/Regulatory-Focus/News/2015/04/08/21933/

An-Increasing-Number-of-Companies-Are-Using-a-Once-Obscure-FDA-Drug-Approval-Pathway/
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