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Summary 

The purpose of this DDL presentation is to exemplify the work conducted by the International Pharmaceutical Aerosol 
Consortium on Regulations and Science (IPAC-RS, www.ipacrs.org) in the area of devices for orally inhaled and nasal 
drug products (OINDPs) so as to seek broader engagement from interested companies and individuals who wish to 
inform the regulatory framework within which companies must operate. The Device Working Group is just one of a 
number of strategic workstreams within IPAC-RS: 

1. General (e.g., communications, global regulatory review outreach). 
2. Bioavailability, bioequivalence, in vitro in vivo correlations (e.g., population bioequivalence testing). 
3. CMC & Product Development (e.g., cascade impaction, delivered dose uniformity, leachables and extractables 

development paradigm). 
4. Delivery Systems (e.g., materials for OINDPs, devices, patient concordance). 

This presentation reports on the several initiatives spearheaded by the Device Group, such as streamlining and 
harmonizing quality requirements for devices, device change management, interpretation of the ICH Q8-9-10 risk 
management and quality-by-design (QbD) guidelines, patient’s instruction for use, and similar issues.  

Introduction 

The International Pharmaceutical Aerosol Consortium on Regulations and Science (IPAC-RS, www.ipacrs.org) is an 
international association that seeks to advance the science, and especially the regulatory science, of orally inhaled 
and nasal drug products (OINDPs) by collecting and analysing data, and by conducting joint research and 
development projects. IPAC-RS members include innovator and generic companies that develop, manufacture or 
market orally inhaled and nasal drug products for local and systemic treatment of a variety of debilitating diseases 
such as asthma, chronic obstructive pulmonary disease and diabetes. IPAC-RS aims to build consensus and 
contribute to effective regulations and standards by sharing the results of its research through conferences, technical 
journals, and discussions with regulatory bodies. 

IPAC-RS engages, as appropriate, in scientific and technical discussions and consensus-building with international 
authorities and standard-setting bodies such as the U.S. Food and Drug Administration (FDA), the European 
Medicines Agency (EMA), Health Canada, the United States Pharmacopeia (USP), the International Conference on 
Harmonization (ICH), the International Organization for Standardization (ISO), and regulatory agencies in other world 
regions. IPAC-RS also collaborates with trade associations and academic researchers around the globe. 

The IPAC-RS Device Group was established several years ago because a delivery device is a crucial component of 
an OINDP, with potential implications to quality, safety and efficacy of the overall product. Each company has unique 
approaches to designing, improving, testing and manufacturing devices and their components. There are, however, a 
number of overarching issues that are best addressed through a consensus-building and knowledge-sharing process 
based on best industry practices, standardization, joint research, literature review and expert discussions. The 
initiatives pursed by the IPAC-RS Device Group are aimed at streamlining and harmonizing quality requirements for 
devices, human factors and usability engineering, device change management, interpretation of the ICH Q8-9-10 risk 
management and quality-by-design (QBD) guidelines [1], patients’ instruction for use, and similar issues.  

Developers of aerosol delivery devices must contend with a host of challenges inherent in any typical device 
development, such as – identify user requirements; create a sufficiently simple yet effective design; select materials 
that are biocompatible but also formulation-compatible and at the same time ecologically responsible; engineer the 
device so that it is robust, manufacturable, error-proof and intuitive to use. In addition, however, due to the regulatory 
requirements unique to bio-pharmaceutical industry, developers of devices for therapeutic aerosol delivery must also 
think about such issues as quality testing and change control, user instructions and medical errors, risk management 
and regulatory approvals. These latter issues, stemming from the needs of a regulated environment, are best 
addressed collectively, through consensus frameworks, standards and best industry practices recommendations. The 
Device Group of the International Pharmaceutical Aerosol Consortium on Regulation and Science (IPAC-RS) is 
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dedicated to identifying and promoting best practices for OIP device design, with a focus on the regulatory issues. The 
DDL forum presents an opportunity for discussion and information sharing with a wider community. Such exchange of 
ideas and progress updates will benefit the audience by introducing them to the most current thinking in these areas, 
and will benefit the overall industry efforts in establishing best practices and recommendations. Furthermore, IPAC-RS 
invites public input and actively seeks engagement from interested companies and/or individuals who wish to 
influence the regulatory framework within which companies must operate. 

Progress updates and plans 

Device Change Management. 

IPAC-RS undertook a survey of member companies and how they would manage device changes through the product 
lifecycle. The survey asked member companies’ representatives to describe what in vitro and in vivo testing they 
would conduct in a number of common scenarios that could be incurred through the lifecycle of a device. In addition, 
member companies were asked why they conducted such testing – for example, whether due to internal or external 
requirements (e.g., FDA, EMA), and how they would inform regulators as to the changes implemented. 

The results demonstrated a lack of consistency in how members companies manage the change process, validate the 
changes, and notify regulatory authorities. The results also indicated that Risk Management, as defined by ICH, does 
not appear to be informing most of companies’ decision making. The survey results supported the premise that the 
development of a guidance utilising a risk-based management approach to evaluate and manage device changes for 
OINDPs could be of significant value to all stakeholders (i.e., patients, regulators & industry). 

Figure 1 presents the outcome of a workstream that considered how a risk-based approach could be adopted so as to 
define what work should be conducted based upon the proposed change and phase of development. The final version 
of the paper describing this process can be found on the IPAC-RS website. 

 
Figure 1: Managing Device Change: A Decision Tree. START in the box “Post-Pivotal Clinical Change?” 

Knowledge Space and Design Space, Interpretation of ICH QbD concepts for device development 

Over the last few years, the The International Conference on Harmonisation of Technical Requirements for 
Registration of Pharmaceuticals for Human Use (ICH) has provided guidelines for industry describing Quality by 
Design (QbD) principles that can be applied to development of drug products, including risk-based approaches, as 



 

described by ICH guidelines Q8, Q9, Q10, and Q11. Numerous papers have been published which demonstrate that 
a relatively common understanding and implementation have been adopted by industry during development of simple 
oral dosage forms. However, there has been less guidance for more complex dosage forms, and fewer examples of 
how existing guidance can be adopted for more complex dosage forms such as drug delivery devices, including 
OINDPs and other combination products.  

A process developed by IPAC-RS (outlined in Figure 2) describes how a QbD approach can be used to define the 
Design Space for a drug delivery device. The approach is aligned with the principles of ICH Q8, Q9, Q10 and Q11, 
and is independent of the type of drug delivery device (i.e., inhaler, injector, nasal spray etc.). The process is 
designed to provide regulators with confidence about the Design Space within which the device will be controlled to 
meet a Drug Product’s Critical Quality Attributes. Furthermore, the approach provides the sponsoring company with 
confidence about the robustness of the device design as it is scaled from clinical trial supply through to commercial 
supply.  

 

Figure 2 Process for Establishing the Design Space & Control Strategy in a Simple Dosage Form (A) and a Drug Delivery 
Device (B). 

As illustrated in figure 2, the steps undertaken for a simple dosage form (A) and a drug delivery device (B) are similar 
but the definition of the Design Space and resultant Control Strategy are very different. For a simple dosage form, it is 
possible to vary many of the Design Inputs (e.g., raw materials) and/or process parameters (e.g., blending speed). 
Thereby it is possible to explore the Design Space and establish a Control Strategy by experientially testing out 
different combinations of parameters. By contrast, for a drug delivery system, it is not always possible to vary the 
design inputs (e.g., physical dimensions of components). The majority of the Design Space is therefore explored via 
theoretical modelling and is verified by exploring through designed experiments those areas considered of key risk in 
order to validate the models. A presentation describing the work conducted has been posted on the IPAC-RS website. 

Human Factors & Usability Engineering 

In 2011, FDA published a draft guidance entitled “Applying Human Factors and Usability Engineering to Optimize 
Medical Device Design” [2]. IPAC-RS reviewed this potentially pivotal guidance and provided a comprehensive 
critique, highlighting in particular the following key observations. 

(a) Clarification of scope: given the breadth of devices classified as medical devices it is important to provide context 
as to what work needs to be conducted cognisant of the complexity of the medical device and the context within which 
it is going to be operated. 

(b) “Use error” should be sub-divided into critical and non-critical “use errors.”  A critical use error has the potential to 
result in a clinically significant event (i.e. no dose or more than double the dose being delivered) but a non-critical 
error does not have the potential to result in a clinically significant event (i.e., a sub-optimal dose). This classification 
should also be related to the overall clinical risk profile of the product as defined in the product risk management file 
and could be refined in the context of the disease state and the target user group. For example, while it may be 
appropriate to place greater reliance upon a user Manual/Patient Instruction Leaflet for a simple medical device used 
in a chronic disease state for which health-care provider training is provided, it would be inappropriate to rely on a 
user manual/Patient Instruction Leaflet for a complex medical device used in an acute clinical situation. 



 

(c) A guidance should be drafted specifically for generic, or subsequent-entry (as opposed to innovator’s) products so 
that the new device would not impose any new critical “use errors” and not be inferior with respect to non-critical “user 
errors” compared to the original device.  

(d) A regulatory guidance should also recommend incorporating the totality of the data supporting the usability of the 
device in establishing the risk benefit profile of the drug delivery system. These data would include patient handling 
studies and reporting from clinical studies.  

Instructions for Use (IfUs) 

IfUs are an important, mandatory part of a user-inhaler interface. Despite increased attention to human factors, there 
is room for improvement in IfU designs. IPAC-RS members share experiences and develop voluntary guidelines 
supporting general improvement of the quality of IfUs. The group is conducting review of publicly available IfUs to 
identify similarities and differences in wording (see an example in Figure 3). Significant variability has been observed 
in a preliminary review of available IfUs. Group members are now identifying opportunities for commonality in wording 
and terminology, where appropriate.  

 

Figure 3. Commonalities and differences in IfUs.  

Conclusion 

In a regulated industry, it behoves OINDP device developers to inform regulators and standard setting bodies 
regarding best practices and approaches for design, control and manufacturing of devices and for improving patient 
interface and patient concordance. The IPAC-RS Device Group provides an efficient forum for generation and sharing 
of such information, and engages FDA, ISO and others to advance best thinking in these areas.  
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