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Over the past few years, the pharmaceutical 
industry has faced a rapid shift in the 
preferred delivery route for its products, 
with the injectable route becoming 
increasingly prevalent in the development 
pipeline. According to the US FDA, 
40% of new drugs approved are injectable 
products, with a great proportion of those 
targeting subcutaneous and intramuscular 
routes. In 2022, seven out of the top ten 
selling drugs were injectables, compared 
with one in 2003 and five in 2010. 
Consequently, the pharmaceutical industry 
has begun adopting new strategies and 
putting the patient first to improve treatment 
adherence and boost product sales. 
It now takes more than a promising 
molecule and a validated therapeutic target 
to gain traction in the market. 

These trends come in tandem with a 
global increase in the incidence of chronic 
diseases, which has become one of the 
greatest global health threats of the 

21st century. Worldwide, they caused 
42 million deaths in 2019. Chronic diseases 
require chronic treatments, and important 
follow-up work by healthcare workers. 
As such, improving the patient experience 
for chronic injectable treatments is now a 
critical challenge to address.

CHALLENGES FOR THE 
INJECTABLES INDUSTRY

New Drugs in the Pipeline
The injectable drug delivery market is 
forecast to experience double-digit growth 
between 10% and 15%.1 It is a complex 
industry involving multiple interconnected 
partners, each of them able to solve or 
create challenges for the others. These 
players include drug developers, primary 
packaging companies and device companies. 
One of the key drivers impacting all of 
them is the aforementioned paradigm shift 
in the drug development pipeline that is 
shaping the future needs of the industry. 

Biologics are having a major impact 
on market trends – they represent over 
double the value of the small molecule 
market and will continue to strongly 
support the global injectables market.2–4 
However, a key challenge associated 
with biologics is their formulation and 
storage, meaning that about one-third of 
the market will come to involve lyophilised 
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products.1 For example, highly concentrated antibody 
formulations are often designed as lyophilised product, 
as liquid formulations frequently fail to pass stability tests.5

Due to the need for a diluent and a reconstitution step, lyophilised 
products present additional complexity prior to administration. 
Furthermore, reconstituting highly concentrated formulations can take 
several minutes due to the physical properties of the lyophilised cake.6 
Therefore, it is necessary to find appropriate devices that facilitate easy 
reconstitution and injection of viscous lyophilised drug products.

New long-acting injectables (LAIs), or “depot-injection 
formulations”, are currently of high interest due to their potential in 
increasing patient adherence to treatments. LAIs have been used in 
the field of antipsychotic, antiviral and addiction treatments. Over 
the past few decades, LAI formulations have proven their worth 
as safe and effective products and are now true game changers in 
the field of controlled-release delivery.  However, ensuring their 
stability and homogeneity over time remains a great challenge. Most 
LAI formulations are water-insoluble, which requires drug delivery 
solutions that can handle their viscosity and ensure that they are 
properly mixed in order to avoid clog formation during injection. 

Devices and Product Lifecycle Management Strategies
Product lifecycle management involves finding ways to maximise 
the value of the product and retain market share as patent expiry or 
market exclusivity rights approach expiration. Offering a new device 
solution that will enhance the patient experience is a key strategy 
for lifecycle management, which is currently gaining interest in the 
pharmaceutical industry.

From a device perspective, two key drivers can be outlined to 
explain future changes related to improving the patient experience 
within the injectables industry:

•  The switch from hospital settings to at-home treatment is a 
key trend that received a boost from the covid-19 pandemic.7 
Accordingly, there is a need to develop solutions that will fit with 
patients’ daily lives. In so doing, the medical device can become a 
key element for treatment adherence. 

•  The second important driver is digitalisation. Digital devices can 
provide injection guidance, dose confirmation and reminders, 
among other benefits. Additionally, digitalised devices offer an 
enhanced way to monitor patient adherence and maintain the link 
between patients and healthcare professionals.

INTUITY® JECT MX – SIMPLIFING PATIENTS’ DAILY LIVES

The pharmaceutical industry currently faces a major unmet need 
– offering to patients an intuitive, easy-to-use autoinjector that 
enables automatic mixing, dosing and injection. As of today, there 
is no state-of-the-art solution that is able to provide a full answer to 
this unmet need. 

EVEON’s core expertise is focused on drug preparation, 
including precise drug mixing and dosing. As such, the company’s 
INTUITY® Mix platform has been designed to overcome the 
challenges presented by difficult-to-mix drugs, including: 

•  Liquid-to-liquid mixing: pooling of multiple doses, emulsion 
preparation, dilution. 

•  Liquid-to-solid mixing: lyophilised drug reconstitution, suspension 
preparation, powder dispersion. 

To achieve this, EVEON developed a range of patented 
micropumps, dedicated to complex drug mixing. Recent developments 
regarding the company’s micropump technology were discussed 
in a previous ONdrugDelivery article,8 showcasing its strong 
mixing properties – even in its silicon-free version – to better 
comply with the constraints associated with delivering biologics. 
EVEON’s latest optimisation enables the preservation of mechanical 
properties while avoiding clog formation and particle aggregation 
due to the presence of silicon oil.

EVEON’s micropump is perfectly suited to handle high pressure 
(up to 10 bar), which enables strong mixing properties for lyophilised 
cake dissolution and powder dispersion in a highly viscous oil 
phase. However, while developing its expertise in drug mixing, 
EVEON found that new challenges arose regarding the need for an 
all-in-one autoinjector capable of full-automatic drug mixing, dosing 
and drug injection.

EVEON has developed INTUITY® Ject MX, which is shown 
above in Figure 1, with more information available in the video 
on EVEON's YouTube channel (scan QR code). INTUITY® 
Ject MX is an all-in-one autoinjector platform integrating the 
company’s core mixing technologies. It is compatible with a 
broad range of standard primary containers, including vials, 
cartridges and syringes. Developments have been made to 
mix from two or more containers and to make the platform 
adaptable to multiple combinations of standard primary packaging 

“The pharmaceutical industry currently 
faces a major unmet need – offering 

to patients an intuitive, easy-to-use 
autoinjector that enables automatic 

reconstitution, mixing and injection.”

Figure 1: EVEON’s 
INTUITY® Ject MX 

platform.
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types and sizes. Automatic mixing from cartridge to cartridge, 
vial to cartridge or syringe to cartridge are new possible options, 
opening new opportunities and providing flexibility to the industry.

Figure 2 provides a snapshot of the range of viscosities INTUITY® 
Ject MX is capable of handling, as well as data on its mixing 
and injection performance. Its key technical benefits include the 
reduction of preparation time, improvement of homogeneity and 
stability after mixing, and a reduction in clog formation compared 
with manual extemporaneous drug preparation. Figure 2 also shows 
performance data for suspension preparation, with stability time 
increased by two for oil-phase suspensions. 

The INTUITY® Ject MX autoinjector platform relies on two 
side-by-side standard primary containers (vials or cartridges) and a 
custom fluidic cassette dedicated to receiving those two containers 
upon device activation. Many possibilities are available, from fully 
disposable devices with embedded drug containers to reusable 
devices with disposable fluidic cassettes and drug containers. 
The platform’s modularity enables it to be adapted for various patient 
needs and also presents a possible answer to the need for increasing 
the sustainability of medical devices. Indeed, the covid-19 pandemic 
exposed several drawbacks of disposable 
medical devices. Finding alternatives to limit 
medical waste by using a two-part device 
with a reusable injector and single-use fluidic 
cassette could be a solution for improving 
sustainability in future years.

In the platform’s fully automatic 
configuration, a single user action initiates 
the electronic activation and fluidic connection 
between the containers and the fluidic 
cassette. Then the device automatically starts 
mixing the powdered drug and the diluent 
and informs the patient when it is ready 
for injection. A motorised micropump with 
embedded software controls the number of 
back-and-forth movements, enabling perfect 
drug mixing. Furthermore, the injection can 
be triggered and controlled by the device to 
avoid unsuitable injections.

Studies have demonstrated that INTUITY® Ject MX 
enables both highly precise final concentrations after 
mixing and delivered dose volumes (Figure 3). Additionally, 
the fluidic cassette is fully customisable according to the primary 
drug containers used and factors such as the drug sensitivity to shear 
stress, homogeneity, preparation time and dead volume reduction. 

INTUITY® Ject MX performance data demonstrate that the 
platform is able to mix and deliver a drug product regardless of 
orientation when using a two-cartridge configuration with no impact 
from the sticking effect of the cartridge stoppers. This enables 
new opportunities for use in emergency situations or for specific 
populations, such as children, disabled or the elderly, with fully  
automatic delivery from a single user action (Figure 3). 

Additional key benefits are a drastic reduction in the number 
of steps required during product preparation, dosing and injection 
while also ensuring patient safety and standardised drug 
administration. INTUITY® Ject MX reduces the number of steps 
in a standard use scenario from about 20 steps to 5–8 steps, 
depending on the global level of automation required for the 
final application.

EVEON – Intuity®Ject MX 2022
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Figure 2 : Intuity®Ject MX performances regarding mixing and injection of LAI for different
viscosities and solvent type 
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Figure 3: Use case of INTUITY® Ject MX for Lyo reconstitution.

Figure 2: INTUITY® Ject MX performances regarding mixing and injection of LAIs for different viscosities and solvent type.
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Finally, digital functionality has also been developed, enabling 
EVEON to offer a digital companion alongside the device 
(Figure 4). The companion provides dose-mixing monitoring, 
injection monitoring, injection reminders and an injection timer. 

CONCLUSION

The INTUITY® Ject MX platform opens new opportunities for the 
pharmaceutical industry, offering a fully automatic autoinjector that 
enables drug mixing, dosing and injection in the same handheld 
device. INTUITY® Ject MX has both standard essential features and 
nice-to-have functionality that can be fine-tuned to each drug.

Figure 5 showcases the key benefits for both the pharmaceutical 
industry and patients. Positioned as an expert in drug preparation 
and having the right set of combined expertise in fluid physics, 

mechatronics and software, EVEON is the partner of choice for 
developing an advanced custom drug delivery device.

ABOUT THE COMPANY

EVEON designs and develops custom devices for the preparation 
and delivery of advanced therapeutic treatments, providing 
solutions that improve patient compliance and therapeutic 
performance. EVEON has built its expertise over the past decades 
in drug preparation, from lyophilised drug reconstitution to complex 
suspension preparation. EVEON is certified under ISO-13485:2016 
and integrates the IEC 62304 standard for medical device 
software. EVEON has received several Pharmapack awards in the 
Best Innovation Exhibitor category for its developments in 2016, 
2017 and 2021.
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Figure 5: Key benefits of INTUITY® Ject MX.
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Figure 4: EVEON’s 
digital companion for 
INTUITY® Ject MX.
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