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Abstract   

   

The Chemistry, Manufacturing, and Controls (CMC) for a medicinal 

product is a body of knowledge which describes the manufacturing 

process itself, as well as quality control release testing, requirements, 

and product stability.  The complexity of Chemistry Manufacturing & 

Control (CMC), a crucial step in the drug development process, rises 

with time.  Manufacturing of the finished drug product and bulk drug 

material, as well as the establishment of standards, release criteria, 

stability programmes, and analytical techniques,are all included in 

CMC. The strategy must take into account important CMC milestones 

and decision points as well as regulatory CMC objectives, challenges, 

the present regulatory environment, and any pertinent precedents. Poor 

planning frequently results in CMC errors, and it can cause significant, 

highly visible delays in bringing promising medications to market. This 

information is needed for Module 3 of FDA new drug applications 

(NDAs) Proposals  

 Researchers Make an effort to improve the clarity, reliability, and 

thoroughness of NDA applications. Assuring the quality of the final 

product at every stage of development is CMC's main goal. However, 

by concentrating on the right areas, frequently prevent problems from 

becoming expensive or time consuming delays.  

 

Keywords:  CMC, NDA, Strategies , challenges and rejections. 

 

BACKGROUND 

 

Chemistry Manufacturing & Controls 

The Chemistry, Manufacturing, and Controls (CMC) of a medicinal product is the body of knowledge that 

describes not only the manufacturing process itself but also the quality control release testing, specifications, 

and stability of the product along with the manufacturing facility and all of its support utilities, including 

their design, qualification, operation, and maintenance [1]. The complexity of Chemistry Manufacturing & 

Control (CMC), a crucial step in the drug development process, rises with time. Manufacturing of the 

finished drug product and bulk drug material, as well as the establishment of standards, release criteria, 

stability programmes, and analytical techniques, are all included in CMC. 
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MAIN TEXT 

 

CMC starts with a strategy for product development before moving on to long-term technical strategic 

planning and execution. In addition to choosing, auditing, and managing your contract manufacturing and 

testing laboratories, other service providers, and suppliers, CMC will also plan for IND application. 

Moreover, CMC offers assistance with the organisation, execution, writing, and publication of CMC sections 

for submission to US and foreign regulatory bodies [2]. Preclinical research and clinical trials are usually 

supported by and done concurrently with CMC activities. The package includes all required tasks for 

delivering drugmaterial and drug product for pre clinical studies and clinical phase I–III trials. To produce 

safe and effective goods, the activities can be broken down into the following main categories: process 

development, analytical, manufacture of drug material, manufacture of drug product, and stability studies [3]. 

Although CMC is not "one-size-fits all" or a list of tests that must be carried out on every product, it must be 

customised to the specific platform and delivery system of the medicine. Both the drug product and the 

manufacturing facility must adhere to the principles of Chemistry, Manufacturing, and Controls [4]. 

 

Purpose of CMC?  

You must create a CMC procedure to make sure that high-quality manufacturing standards have beenset 

before you're ready to test your pharmaceutical product on humans. This information is needed for Module 3 

of the Clinical Trials Application (CTA), which is required for application for an investigational new drug 

(IND) made to the Food and Drug Administration (FDA) in the US and FDA new drug applications (NDAs), 

and biologics license applications (BLAs). Assuring the quality of the final product at every stage of 

development is CMC's main goal. The consistency of identity, safety, quality, stability, and strength across 

batches of products manufactured continuously for commercial use and batches used in clinical studies must 

be demonstrated to regulatory authorities in detail [5]. 

 

MATERIALS AND METHODS 

 

This is study, where effort has been made to study, about the streamlining regulatory submissions through the 

transition of chemistry, manufacturing & controls content 

In this comparative study, primary and secondary sources of data have been referred to which include the 

following:  

➢ Journal Articles published in peer-reviewed publications   

➢ Websites of various regulatory agencies and organizations   

➢ Guidelines and guidance documents issued by the regulatory authorities of the countries included in the 

study. 

➢ Records and databases of various regulatory agencies 

 

AIM & OBJECTIVE 

 

Aim: The main aim of this work is to study and analyze the streamlining process of regulatory submissions 

through the transition of chemistry, manufacturing & controls on dossier submissions  

Objective: 

 To know how the regulatory submissions were streamlined  

• To understand the role of CMC in regulatory submissions  

• To have knowledge on CMC regulatory submissions for NDA Applications  

• To explore the regulatory challenges & solutions in CMC  

• To delinate the rejected submissions criteria in NDA 

 

RESULTS AND DISCUSSION 

 

Regulations submissions categories 

➢ Applications for clinical trials (INDs, CTAs)  

➢ CMC Information Modifications  

➢ marketing strategies (NDAs, BLAs, MAAs)  

➢ Answers to questions from the agency throughout the review  

➢ applications for submission revisions  
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➢ contracting for services  

➢ Submissions of post-approval commitments [6]. 

 

CMC regulatory strategy planning 

1. Identify the sites of anticipated and likely registration 

➢ Implementing rules and laws  

➢ Review and authorization schedules and procedures 

2. Product category (geographic assessment)  

➢ Tiny molecules or biologics;   

➢ New chemical entity (NCE);   

➢ Dose form; and method of administration  

➢ Drug and device combinations brand-new excipients proposed container closure,  

➢ commercial packaging design, sizes, and generic  

➢ Product features and challenges 

3. The drug compound NCE   

➢ Modified dosage forms vs. generic (drug ingredient, patents, and exclusivity are key determinants of the 

regulatory process) 

➢ Elements such as salts, stereoisomers, solubility, structural shape, polymorphism, and potentially 

genotoxic pollutants  

➢ Having access to the US drug master file, EU active substance master file, or Japan master file 

4. Pathway and regulatory considerations  

➢ Applications submitted under US 505(b)(2),  

➢ Modified Release Dosing Form,  

➢ Article 10a of the EU: Well-Established Use Accelerated procedures (innovative, orphan, and break 

through products)   

➢ Products in combination [7]. 

 

Building the Regulatory Modules 

 
Figure 1: Common Technical Documentation (CTD) 

 

The Common Technical Documentation (CTD) has been created to provide a uniform structure for 

technical information for submission with a request for registration of an individual's drug in Europe, 

the US, and Japan. Inthe CTD dossier, there are five main modules: During Module one, overviews 

and summaries are covered, followed by Modules 2 & 3 on quality, pharmacological documentation, 

and Module 5 on clinical trial data. Module 1 also covers administration and prescribing information. 

The standards provide a detailed description of each module's content, and most submissions now need 

to be created in CTD submission dossier format. [8]. The ICH has released guidelines for the 

structure & content of Modules 2 through 5. A  brief description of the organization's perspective on 

the data that is already available are included in Module 2's Quality Overall Summary(QOS), along 

with summaries regarding quality (QOS), safety (CSS), & efficacy (EQ) (CSE). 
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On the basis of regulations, this section must include the sponsor's assessment of the goods overall 

benefit-risk balance In addition, any unsolved risk or benefit ambiguity that existed at the point of the 

initial regulatory review. 

Module 3 provides information on the creation and manufacture of the product, evidence of its 

stability in both typical and challenging storage conditions, and evidence which it is able to be 

produced and tested in a repeatable manner. 

A Quality Overall Summary (QOS), which provides a good place to talk about missing or possibly 

superfluous components along with the reasons why certain standards were not met. During the 

evolution of a CTD application, sponsor in the 2 and third modules are free to select how  data is 

shown and how important notifications are written[9]. 

 

Case Studies Regarding the CMC challenges 

Case study:- 1 

Insufficient adherence to legal requirements in IND submissions 

Although the regulatory requirements for a Phase 1 Investigational Drug are not as stringent as they are 

later in the process, you will still need to establish a baseline for monitoring changes in the drug 

throughout the course of clinical studies and show support for appropriate patient safety. A reliable 

material characterization, a methodology for testing release and stability, specifications that allow 

control of identity, strength, and purity, evidence of stability. Throughout the period of the Phase 1 

clinical trial, and proof that you can produce the described product on a commercial scale are all things 

you should be ready to provide. It will help your drug product continue through later development 

phases if you collect and appropriately report this data. 

 

Case Study :- 2 

Physicochemical Stability 

You should have much more information by Phases 2 and 3 on the chemical and physical stability of 

your Drug Product and API. Your product stability will be judged by how well it adheres to current 

International Conference on Harmonization (ICH) standards once you start producing larger batches 

with formulations and dosage documents that are identical to those of your commercial product (Q1A-

Q1F). Also, you'll need to show that your product has a shelf life long enough to guarantee safety during 

the whole duration  having a clinical nature research. Using stability procedures that meet the criteria for 

ICH, data trend analysis and continual technique optimisation can assist identify and fix issues early on 

that could otherwise result in more major clinical delays. 

 

Case Study :- 3 

Impurities and Product Toxicity 

Clinical Trial Materials  with contaminants or impurities are deemed to be "adulterated," and the cause 

must be identified through an expensive and time-consuming process (most frequently, a lack of 

sterility, careless handling of raw materials, or cross-contamination from other goods and processes). 

Rugged audits of production sites are necessary, as well as a robust, independent Quality Unit. The 

other option should be to identify the issue's root cause, fix it, and then run fresh, clean batches, but 

this could seriously delay and overextend your programme. Additionally, regulatory organisations in 

the United States and Europe have begun paying much more focus on impurity profiles, necessitating 

the development of methods that are precise and accurate enough to find even the tiniest amounts of 

pollutants. 

 

Case Study :- 4 

Identification of the Material 

Sponsors must provide detailed and accurate Material Characterizations the purpose of reviewers to 

properly evaluate any safety and stability issues. At EOP2 meetings and IMPD updates, without 

them, you may anticipate a flood of inquiries concerning your API and drug product. Molecular 

characterizations ought to take into account salt forms, polymorphs, an understanding of crystal 

structures, and the specification of "regulatory starting materials." In the circumstance of  biologic 

APIs, you must give a sufficient background on the origin, identity, and purity of the raw materials, as 

well as testing for viral and accidental agents. Last but not least, it is necessary to demonstrate that 

API and Drug Product are free of BSE and TSE, also known as transmissible spongiform 
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encephalopathies in cattle. The path to commercial approval will be paved if these conditions are 

given early consideration. 

 

Case Study :- 5 

Mislabeling 

Whereas mislabeling should be quite uncommon in practise and must be simple to avoid, it actually 

happens far more frequently than you may anticipate. One factor contributing to these issues is the 

growing tendency to assign Contract Manufacturing Organizations (CMOs) the duty of producing, 

labelling, and dispersing clinical trial items(CMO). In blind trials, errors ranging from the removal of 

important details or incorrect Med-ID numbers to errors in translation into foreign languages are 

becoming more frequent. This continuous issue emphasises the significance of thoroughly evaluating 

the compliance history and expertise of your chosen CMO, proceeded by a rigorous audit[10]. 

 

The most frequent Rejections for NDA submissions 

Why does 1789 matter? 

Every study contains a distinct stf.xml file with its own study id and title. When files are not mentioned 

during a study tagging file, they are not linked to a particular research and may make it difficult for reviewers 

to locate or access the data. 

 

 
Figure:- 2 Importance of 1789 

 

Why does 1734 matter?Absence of ts.xpt 

✓ Unable to ascertain the study's start date, whether TRC applies, or whether standardised datasets are 

necessary 

✓ prevents access to additional clinical trial data and restricts the information that reviewers can access 

 

 
Figure:- 3 Missing of ts.xpt 
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If a ts.xpt is present: 

✓ allows thorough searches 

✓ enables linkages between data sources utilising the NCT number, such as ClinicalTrials.gov 

 

 
Figure:- 4 Presence of ts.xpt 

 

When data is supplied and appropriately tagged: 

✓ allows for thorough file type searches 

✓ allows for file type filtering 

✓ allows for the easy location of key research files, such as define.xml, adsl.xpt, and dm.xpt 

✓ provides automatic loading for analytical applications. 

 

 
 

 
Figure: - 5 When datasets are provided and tagged correctly 
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Proposals rejected between March 15, 2022 and September 15, 2021 

The most frequent error and rejection code for a missing ts.xpt is 1734. For the most part flaws  and rejections 

generally occur in commercial NDA submissions. 

 

 
Figure:- 6 no of study errors 

 

 
Figure :- 7 Non clinical study errors 

 

Causes for Error 1734: September 15, 2021–March 15, 2022 

Non-clinical NDA studies 228 failed to comply with Rule 1734 71.5%, involved a ts.xpt that was 

missing. Repeat Dose Toxicological studies made up 64.0% of the total (146 out of 228). 

 
Toxicology sections Count 

Toxicity of repeated doses(m4.2.3.2) 146 

The toxicity of one dosage (m4.2.3.1) 61 

Carcinogenicity (m4.2.3.4) 21 

 228  

 

A number of these non-clinical studies can considerably lower their 1734 error rate by 

submitting a condensedts.xpt, but SEND data sets demand a full ts.xpt. 

 

 
Figure:- 8 1734 error Rate 
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A 1734 failure results from the study's simplified ts.xpt referencing a start date that is missing. 

 

 
Figure :- 9 Insufficient Research Start Date 

 

Reasons of the 1734 Study Start Date Missing include: 

a) Absence of Value for SSD  

b) Invalid Parameter Code 

c) The parameter code is incorrect [11]. 

 

Conclusion 

CMC starts with a strategy for product development before moving on to long-term technical 

strategic planning and execution. Additionally to choosing, auditing, and managing your contract 

manufacturing and testing laboratories, other service providers, and suppliers, CMC will also plan for 

NDA application. Although CMC is not "one-size-fits-all" or a list of testing that must be carried out 

on every product, it must be customised to the specific platform and delivery system of the medicine 

Moreover, CMC offers assistance with the organisation, execution, writing, and publication of CMC 

sections for submission to US and foreign regulatory bodies. The frequent occurrence of CMC data 

generation from many sources, which adds to the challenge of creating a cohesive and coherent 

Module 3, is one of the challenges. The most frequent error and rejection code for a missing ts.xpt is 

1734. Non-clinical NDA studies  228 failed to comply with Rule 1734 . 71.5%, involved a ts.xpt that 

was missing. The majority of  flaws and rejections generally occur in commercial NDA submissions. 

Although the primary goal of a CMC strategy is to fulfil the duties necessary for regulatory filings, the 

actual process of creating a strong CMC programme can offer both short- and long-term benefits, 

such as decreased development costs and the avoidance of unnecessary data. 
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