
The development of a successful unit-dose nasal spray or powder is  
an intricate process that requires a thorough understanding of the  
interactions between formulation, device, and human usage. 

For more than 25 years, Proveris Scientific has served as a partner  
to companies developing novel and generic drug types and to those  
who are repurposing existing drug forms for nasal or inhaled delivery.

Our focused expertise, tools, and methodologies with orally inhaled and  
nasal drug products (OINDPs) are used to gain insight and understanding  
in early development for making data-driven decisions that accelerate  
project timelines, reduce costs, and significantly increase chances for  
early product success. 

Test Services for Unit-Dose 
Nasal Drug Delivery 

Drug Treatments Delivery Targets Devices and Formulations
• Cancer pain
• Migraine pain
• Anxiety disorders
• Allergies, Epistaxis
• Vaccines
• SARS-CoV-2 preventatives
• Rescue drugs
             − Opioid overdose reversal
             − Seizures

• Systemic  
(central nervous system, immune system)

• Nose-to-Brain
• Topical

• Sprays
• Syringes
• Pressurized Aerosols
• Liquids
• Suspensions
• Powders

RANGE OF PROJECTS WE SERVE

Tests for all studies are performed in cGMP compliant Proveris® Laboratories using Proveris 
Vereo®  Automated Actuators, SprayVIEW® Measurement Systems, Viota® Unit-Dose Software  
and ErgoTM technology. 

Human Actuation Studies Product Characterization Other
• Orientation  

(upright and inverted angles)
• Stroke length
• Actuation velocity and acceleration
• Custom methods development activities 

under Design of Experiment (DoE) 
protocols

• Delivered dose
• Droplet size distribution
• Actuation force evaluation
• Spray Pattern (SP), Plume Geometry (PG)
• Plume velocity
• Force to actuate
• Nasal deposition
• Airway deposition

• Method development
• Device screening
• Formulation screening

LABORATORY SERVICES WE OFFER
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Ergo Human Actuation Study

A human actuation study is the essential starting point for an efficient 
product development and/or test method program. This study provides: 
• critical information in determining the performance data when

comparing multiple devices or components
• a quantitative assessment of the product’s pump delivery
• identification of any patient usage issues early in the

development process
• documented evidence for regulatory submission on testing

to replicate human usage

Example actuation parameter ranges obtained 
through human actuation study

Example of sensitivity mapping through performance 
screening and prediction models study

Viota Unit-Dose Software

The Viota Unit-Dose Software is optimized to control the unique 
requirements of unit-dose devices resulting in:
• increased accuracy and precision in a robust format
• full discharge of the entire contents of the device
• simplified validation and testing

All methods for a project are captured in the software and are fully 
transferable to client-owned Proveris equipment.

Human Actuation Studies are performed with trained testers using  
patented Ergo technology to quantify product actuation by targeted 
patient population group(s). Data from the studies:
• are transferrable for statistical analysis
• translate into parameters for Vereo Automated Actuators

− stroke length, velocity, acceleration, hold time, etc.
• can be applied for further optimization study
• define the design space

Additional Reading:
Unit dose nasal sprays: method effects of setting stroke length on spray 
characteristics; Poster presented at AAPS Annual Meeting and Exposition 
2015. Shaw, C., Smith, M., Richiuso A., Kulkarni V. – DPT Laboratories Ltd., 
Newcomb A. – Proveris Scientific Corp.

Using a predictive design of experiments approach to investigate the in vitro 
performance sensitivity of a unit dose nasal spray; Poster presented at  
Respiratory Drug Delivery 2016. Shaw CJ, Smith M, – DPT Laboratories Ltd., 
Newcomb A, Farina DJ, Kulkarni VS – Proveris Scientific Corp.

Technical Note, Force to Actuate, TN 0104 2018 – Proveris Scientific Corp.

Nasal Deposition Studies

The modular design is based on the Koken nasal cavity model using 
the Sargel technique and provides a quick screening tool to analyze  

nasal drug product deposition. The  
system allows the study with open  
and closed pharynx to accommodate  
all types of nasal devices. A breathing 
simulator may be added to provide  
human-realistic conditions.

Design of Experiment (DoE) Techniques

The ability to apply predictive modeling using DoE techniques can help 
product designers and method developers understand product behavior 
and allow them to create robust specifications and test methods very 
rapidly without expensive “trial-and-error.”

The Proveris by DesignTM approach involves executing screening  
experiments that are relevant for the product in order to determine 
the parameters influence on the required test metrics - e.g., which  
parameter's influence shot weight, droplet size distribution, and/or  
spray pattern and to what extent. 

https://www.proveris.com/portfolio/unit-dose-nasal-sprays-method-effects-of-setting-stroke-length-on-spray-characteristics/
https://www.proveris.com/portfolio/using-a-predictive-design-of-experiments-approach-to-investigate-the-in-vitro-performance-sensitivity-of-a-unit-dose-nasal-spray/
https://www.proveris.com/proveris-product-literature/
https://www.proveris.com/contact-us/
https://www.proveris.com/why-proveris/

