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Drug Delivery Systems: 

    Services               &        Experience 

Infusion Pumps 

Micro Infusers 

Auto Injectors 

Variable Dose Pens 

Fixed Dose Pens 

Safety Syringes-Automatic 

Safety Syringes-Manual 

Reconstitution Kits 

Pre-filled syringes 
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User Experience Research 

Device Design 

Instructional Design 

Labeling Design 

Device Evaluation 

Usability Testing 

Regulatory Consulting 
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Disclaimer 
Â The syringe images I show were found on the web and are 

not intended to represent, promote or critique any given 

product or manufacturer. They are merely used to represent 

the content topic in a visual manner. 
©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 

NOTICE: PLEASE READ 

Â The material is the copyright of Dr. Anthony D. Andre (except 

for publically available images obtained via web search). 

Â These slides should not be distributed, reproduced, published, 

posted (on a public facing site) or re-presented without the 

authorôs permission. 

Â Copyright © Anthony D. Andre 2011 All Rights Reserved 
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Presentation Overview 

ÂWhy Human Factors? 

Â Ergonomic Design 

ÂUsable Design of Safety Mechanisms 

ÂHuman-Centered Design 

ÂRobust Design Needs 

ÂCommon User Problems 
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Why Human Factors? 
Â After all, itôs only a syringe! 
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Â The FDA considers syringes and drug delivery 

combination products as ñdevicesò.  As such, a 

syringe falls under the same scrutiny as a heart 

monitor or insulin pump or other, more 

complicated, ñdeviceò. 

Â The FDA is looking for ñintentional designò ï 

proof that your syringe is designed to satisfy the 

specific intended audience and use cases. 

Â The FDA is looking for ñdesign validationò ï 

proof that the intended user audience can safely 

and effectively use the syringe and delivery the 

proper dose. 
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Cognitive 

 

 

 
Usability 

Two Main Dimensions of 

Human Factors 

Physical 

 

 

 
  Ergonomics 
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What does the FDA really 

want from you? 
Â Design with intent for the target population 

Â Design with intent for known use errors 

Â Prioritized risk analysis 

Â Design optimization and assessment aimed at 
risks 

Â Validation in a realistic context 

Â A strong argument about the safety and 
effectiveness of your device in the context of the 
intended users 

Â Use of human factors professionals 

Â Acknowledgement and incorporation of known 
human factors guidelines and resources 
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Error/Hazard Mitigation 

Â Design to mitigate the predicted hazards, rather than 

trying to mitigate the hazards at a point where it is either 

costly or impossible. 

Â Keep in mind the FDA is asking you to study your own 

flaws, so the fewer you have, the better off you are. 

Ã For example, donôt design a drug kit that requires precise dosing 

using a difficult-to-read syringe, then later (or before), identify a 

risk of precise dosing. Identify the risk beforehand, and use a 

syringe with clear and readable markings. 

Failure points and hazards should be 

identified before you design a product. 
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Common Syringe Tasks 

ÂDrug and Label Inspection 

ÂCap Removal (from needle or PFS) 

ÂNeedle install (PFS) 

ÂNeedle Insertion (site, angle, technique) 

ÂAspiration (?) 

ÂDelivery 

ÂConfirm delivery 

ÂDeployment of safety mechanism 

ÂDisposal 
©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 
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Syringe Design  

ñTouch Pointsò 
Â Thumb pad design 

Â Flange design 

Â Plunger rod design (stiffness, color) 

Â Barrel shape/grip/size 

Â Needle cap/shield 

Â PFS cap 

Â Drug visibility 

Â Label visibility 

Â Safety mechanism intuitiveness, design and feedback 

Â End of dose feedback 

Â Packaging 

Â IFU 
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What are the attributes of       

a good syringe design? 
Â Intuitive and transparent mechanism 

Â Needle stick safety 

Â Provides added leverage to the user 

Â Affords multiple plunging postures 

Â Affords multiple injection postures/sites 

Â Requires few steps, no learning or memory or things to 

ñfigure outò 

Â Provides good visibility to label and drug 

Â Provides clear feedforward and feedback 

Â Is comfortable to use 

Â It packaged intelligently to avoid inadvertent activation 
©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 
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Ergonomic Design 
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Drug and Label Visibility 
The drug and label 

visibility, an important 

attribute of all syringes, 

is increasingly 

compromised by the 

mechanisms and 

additional materials 

required of many needle 

safety syringes. 
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Cap Removal 
ÂCap removal can be a 

source of frustration and 

injury.  

©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 
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Â Small/thin caps are difficult for patients 

with diminished hand dexterity/strength. 

Â As cap removal force increases, 

associated ñrecoilò effects are more likely, 

whereby the patientôs hand snaps back 

towards the needle and results in a 

needle prick. 

ÂHelp users with this task! 
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Plunger Head 

ÂMost prominent and constant 

user touch point on the syringe.  
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Â The size, shape, bevel, texture, 

thickness and material, either 

aid or hinder the userôs comfort, 

administration force, and ability 

to express the full dose. 

ÂMany plunger heads are too small, have sharp 

edges, are uncomfortable, or lack conformity 

to the digit being used (thumb vs. index 

finger). 
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Plunger Head Design Guide 

V Slip resistant 

V Concave 

V No sharp edges 

V Usable with index finger and thumb 

V Larger is generally better (average thumb  

pad size) 

V Should feel stable and increase leverage 

©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 
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Plunger Rod 
 
Â The plunger rod is an 

important element in the 

design equation. 

©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 
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ÂMust be stiff enough to 

provide support with higher 

viscosity drugs. 

ÂMust provide the user with a 

sense of stability and direct 

linear motion during the drug 

expression. 



What Makes a Pre-filled Syringe Usable and Ergonomic? 

Finger Flanges 

Are the basis for the 

stability and counter-force 

required to administer the 

injection.  
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Too often these are too small, 

uncomfortable, and in conflict 

with non-conventional 

injection postures (index dart, 

palm). 
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Finger Flange Design Guide 

V Large (length and width) enough to 

accommodate at least one full finger on 

each side 

V Grooved to provide additional leverage 

and comfort 

V Avoid sharp edges 

V Does not interfere with index finger ñpushò 

posture 

©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 
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Syringe Barrel 

Â The size and shape of the syringe 

barrel influences the ease with 

which the user can handle, grasp 

and stabilize the syringe.  

©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 
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Â Size and shape are particularly 

important in the context of the index 

finger ñpushò posture.   

Â The device should not roll when 

placed on a flat surface. 
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Syringe Barrel Design Guide 

V Use the correct barrel diameter. 
ᾟToo large will reduce grip strength. 

ᾟToo small will result in high pinch grip forces. 
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V Round barrel shape. 
VMore conventional. 

V Allows for high variance of grip postures. 

ᾟ May roll on a table and/or slip in the hand.  

V Square barrel shape. 
VWonôt roll and provides a better grip for some 

postures. 

ᾟ  May be viewed as unconventional 
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Safety Syringes 
 Â Exist in a variety of styles. 

Â Are becoming the syringe of 

choice in many environments. 

©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 
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ÂNeedle safety mechanisms vary greatly in their 

approach to activation, deployment, feedback  

and design affordances. 

ÂWide range of reactions and 

interaction behaviors across the 

various needles safety syringes on 

the market today.  
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Safety Syringe Design Guide 

V Mechanisms with internal retraction may reduce the 

incidence of contact with the injection site. 

V The mechanism should be obvious to the user. 

V The mechanism should be deployed without any overt 

action required of the user. 

V The needle safety mechanism should not interfere with the 

plunger movement, require more precise alignment of the 

plunger head, or affect the userôs ability to express the full 

dose. 

V The safety mechanism should be intuitive, easy to identify, 

learn, remember and control. 

V It should not surprise the user. 
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Human-Centered Design 

©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 

28 



What Makes a Pre-filled Syringe Usable and Ergonomic? 

Human-Centered Design 

A human-centered approach 

integrates the specific needs, 

capabilities and limitations of the 

intended user population.  

©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 
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User Type 
 Performance and acceptability can vary widely 

depending on the user population (healthcare 

providers vs. patients self-injecting).  

©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 
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User Behavior 
Â Each population has different 

needs, habits, constraints and 

contexts. 

Â Even within a population 

there can be large variances 

in usage behaviors. Note the 

3 different injection postures 

shown in these images. 

Â How do HCP needs differ 

from patients? 

Â What varies within each 

population?   

©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 
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Patient Population 
 
Â Some patients have limited hand dexterity and 

strength that should be accounted for in syringe 

design.  

Â These patients need greater stability, grip and 

leverage than other patient populations.  

©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 
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Different diseases produce unique needs.   
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Patient Profile 

ÂWhat is relevant about your user 

audience? 

ÂWhat degradations do they have? 

ÃPhysical 

ÃCognitive 

ÃMemory 

ÃVisual 

ÃTactile 

 

©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 

You must describe why and how your product is 

specifically designed for your audience. 
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Some patients have 

cognitive and memory 

deficits that could make 

it difficult for them to 

learn and remember 

any ñprocedureò or 

manipulations required 

of a needle safety 

syringe. 

©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 
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Patient Population 
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Patient Age 
 Â Age-related factors play a large role in device 

interaction.   

Â Younger (under 10) and older (above 65) patients 

alike may lack motor coordination, hand strength, 

and procedural understanding that could 

undermine their safe and effective use of a 

syringe. 
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Robust Design 

©  Copyright Anthony D. Andre, 2011, andre@interface-analysis.com 
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Your design must have a large success range. Donôt 

require users to be perfect in order to succeed. 
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Robust Design 
Â A syringe design may be 

appropriate for one user type 

but not for another, or for one 

self-injection site but not 

another. 
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Â Large finger flanges may not be 

needed, and may even be 

detrimental, to a pediatric nurse 

using a dart-like injection posture 

with a single hand, while they are 

essential for an RA patient.  


