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Executive Summary 

Ultra-low dose products introduce formulation challenges that traditional approaches were not 
designed to handle. Traditional oral formulations typically include 1 mg to 800 mg of API. But newer, 
more potent therapies–hormones, vitamin D analogs, targeted APIs, and next-generation biologics– 
are effective at microgram does (0.25 µg to 10 µg). At that scale, conventional approaches don’t work. 

When your API dose is measured in micrograms instead of milligrams, a single formulation misstep 
can mean the difference between therapeutic success and regulatory rejection.  

One study showed that 40% of OTC vitamin D formulations fail to meet content-uniformity standards 
set by the USP, with actual API recoveries ranging from 8% to 201% of label claims. For ultra-low-
dose products, that kind of variability can lead to treatment failure or patient harm. 

At Concuir, we have decades of experience developing formulations including ultra-low dose drug 
products. We know how to turn these high-risk technical challenges into reliable, market-ready 
products. We have the formulation expertise you need to reduce development risk and accelerate 
your path to approval.  

 

The Problem: Why Microgram Doses Fail 

Content Uniformity 

Consider a 1 µg strength blend in a 100 mg tablet. The API accounts for just 0.001% w/w of the total 
blend weight. Conventional mixing technologies simply cannot deliver the uniformity required for 
regulatory approval at that concentration. 

Here is where things go wrong: 

• Blend segregation: APIs segregate during processing, creating high and low concentration 
regions that result in dose variability 

• Particle size matters: Even minor variations in particle-size distribution can cause 
catastrophic non-uniformity of the blend and dosage units 

• Excipient ratios: Standard formulation approaches become ineffective and require 
fundamentally different dispersion strategies 

• Analytical challenges: Detecting and quantifying microgram API levels requires highly 
sensitive, specialized methods with highly sensitive detection methods 

• A single non-uniform granule can trigger batch failure.  



 

 

Regulatory Scrutiny 

FDA and EMA scrutinize ultra-low dose products much more closely than traditional therapies 
because there are fewer approved products and higher risk for overdose. 

Stability is critical. Stability-indicating analytical methods capable of measuring small changes and 
detecting degradation to demonstrate product stability over time are required. 

Products formulated without specialized ultra-low dose expertise typically face more deficiency 
letters, extended review cycles, and higher rejection risk. 

 

The Hidden Costs of Getting It Wrong 

When ultra-low dose formulations fail, the consequences cascade: 

• Development delays: Reformulation efforts can set programs back 12–18 months 

• Increased costs: Additional batches, stability studies, and analytical development 
consume capital 

• Market risk: Competitors with better formulation strategies reach approval first 

• Reputation damage: Regulatory scrutiny of one product can impact future submissions 

Every month of delay represents lost revenue, expired patents, and diminished competitive 
advantage. 

 

A Solution  

At Concuir, we have used advanced lyophilized orally disintegrating tablet (ODT) platforms 
designed for ultra-low-dose formulations to solve a client’s formulation challenges. This technology 
addresses the fundamental limitations of conventional approaches. 

How it works: 

1. Solution-based dosing: APIs are dissolved in solution, eliminating blend uniformity issues 
entirely 

2. Precision filling: Liquid formulations enable accurate dosing operations that are not 
achievable with powder blends 

3. Cryogenic processing: Low-temperature freeze-drying locks in dose accuracy within a 
stable matrix 

4. Rapid disintegration: Tablets dissolve in < 5 - 30 seconds, improving patient compliance 
and bioavailability 

5. Site of absorption:  Tailored absorption site is capable with ODTs based on the formulation 
the API can be tailored for pre-gastric or gastric absorption 



 

 

While conventional blending struggles below 0.5% w/w API concentration, lyophilized ODT systems 
routinely achieve high precision at ultra-low doses ~4% RSD for ~25 – 125 µg doses in our case 
study. 

We engineered a complete product system including packaging, stability strategy, and analytical 
controls. "Concuir solved in months what our previous partner couldn't solve in years." 

 

Why Concuir 

Proven Experience in High-Potency Development 

Concuir's formulation team continues to successfully develop multiple ultra-low dose products. 
The stage has already been set with multiple ultra-low dose products across multiple therapeutic 
categories: 

• Vitamin D analogs (calcitriol, alfacalcidol, paricalcitol) for osteoporosis and Chronic 
Kidney Disease 

• Hormonal therapies requiring sub-milligram precision 

• Next-generation biologics with narrow therapeutic windows 

Our submission packages are built from day one to meet FDA/EMA expectations, reducing review 
cycles and deficiency letters. 

 

Risk Mitigation from Concept to Commercialization 

Our process eliminates common failure modes: 

1. CDMO Selection -  Choosing the right CDMO/CRO is key to developing a formulation that is 
efficacious, on time and under budget. 

2. Early feasibility assessment – Identifying challenges early in the development process to avoid 
costly delays. 

3. Depth of knowledge – Understanding API-excipient interactions and degradation pathways of 
each.  

4. Parallel analytical development – Ensuring thorough development and validation of methods 
with adequate sensitivity to detect ultra-low dose API and degradants withing the formulation 
matrix.  

5. Regulatory-ready strategy – Designing for FDA/EMA expectations from day one.  We speak the 
language of regulatory agencies because we've been there before. 

6. Seamless tech transfer – Ensuring commercial processes are ready for scale-up. 

7. Packaging– Developing a packaging strategy early in development.  

The result: Products that pass regulatory review on the first submission, with robust commercial 
processes ready for scale-up. 



 

 

What sets Concuir apart 

• Technology access: Partnerships with leading ODT manufacturers and other advanced 
mixing platforms unavailable to most CDMOs 

• Speed to market: Streamlined development timelines that preserve your commercial 
opportunity 

• Technical transparency: Knowledge sharing with all stakeholders throughout the 
development process  

• Collaborative partnership: We work as an extension of your team, not just a vendor 

 

The Market Opportunity 

The demand for ultra-low dose formulations is accelerating: 

• Vitamin D analogs represent a $2B+ global market with multiple pipeline candidates 

• Hormonal therapies increasingly target lower doses for improved safety profiles 

• Pediatric formulations require precise low-dose solutions for weight-based dosing 

• Biologics and biosimilars push potency higher, driving lower doses 

• Advanced targeting techniques for small molecule APIs lead to high potency and low 
doses 

The ability to reliably develop ultra-low dose products opens therapeutic categories inaccessible to 
competitors with conventional capabilities. 

 

Your Path to Ultra-Low Dose Success 

Is Your Program a Good Fit? 

Concuir specializes in: 

• API doses <100 µg requiring precision formulation 

• Products with narrow therapeutic windows and overdose risk 

• Programs facing content uniformity, solubility or stability challenges 

• Analytical method development and validation expertise 

• Rapid development timelines requiring experienced partners 

 

  



 

 

Next Steps 

Schedule a formulation assessment: 

1. Initial consultation (30 min-1 hour): Share your API properties, dose requirements, and 
development timeline 

2. Technical feasibility review (1–2 weeks): We evaluate formulation strategies and identify 
optimal approach 

3. Proposal and timeline: Transparent scope, cost, and delivery milestones 

4. Program kickoff: Integrated team working toward your regulatory and commercial goals 

No obligation. No risk. Just expert guidance on whether we're the right partner for your program. 

Conclusion 

In ultra-low dose formulation, precision is the foundation of safe, effective therapies and regulatory 
success.  

Concuir brings the technology, experience, and regulatory insight to turn your high-potency API into 
a market-ready product that is on time, on budget, and with the quality that regulators demand and 
patients deserve. Precision formulation for the therapies that matter most. 

Let's talk about your ultra-low dose challenge. 

 

Contact 

Concuir Pharmaceutical Development Services 

Email:  hello@concuir.com 

Web: http://www.concuir.com/services/pharmaceutical-development-services 

“We make the lives better of people that make lives better.”  
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