
A Prickly Patch for Better Vaccine Delivery
Getting under your skin is normally not a good thing for a company — unless you’re 
PinPrint. The Stanford startup makes patches studded with hollow microscopic 
needles made in shapes never before possible, with applications including delivering 
vaccines, collecting patient samples, and even upgrading your skincare regimen.

Key to PinPrint’s designs is expertise in high-resolution 3D printing from 
professor of translational medicine and chemical engineering Joseph 
DeSimone’s lab at Stanford, which is supported by the Gates Foundation, the NIH, 
and Wellcome Leap. 3D printing makes possible whole new categories of shapes, 
and brings the time to iterate on a design from months to just hours. “We can 
make things that few others can,” says DeSimone, who is also a PinPrint  
co-founder. That includes things “unmakeable by traditional methods.”

These new production methods have allowed PinPrint to imagine and test shapes 
for microneedles that can hold vaccines and other drugs safely and deliver them 
painlessly. The microneedles can perform that operation in reverse, too, sucking 
up small amounts of interstitial fluid filled with proteins and other potential 
biomarkers from beneath the skin.

The new approach to drug delivery — tiny needles filled with cargo, on a small 
patch — holds multiple benefits, says CEO Renee Ryan. PinPrint’s patches cut down 
significantly on medical waste and allow vaccines and other drugs — like GLP-1s — to 

be self-administered. The technology also allows payloads to 
be stored dry, cutting out the need for refrigeration.

Beyond individual applications, DeSimone and Ryan say 
they see PinPrint as a platform encompassing applications 
like topical anesthesia, skincare treatments, and 
noninvasive health tracking.

PinPrint recently moved into a new facility with two separate 
labs for formulation and printing and has already undergone 
the pre-submission process with the FDA for one product, 
Ryan says. Someday soon, getting your flu shot could be just 
about as simple as putting a sticker on your arm.
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Breakthrough Optical Frequency Processing for Quantum 
Computing and Beyond
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An extraordinarily selective prism for quantum computers

WHAT IT DOES One big challenge to making a working quantum computer is 
communicating with all of its quantum bits at the same time. This device, also called 
a wavelength multiplexer, helps solve that problem by separating or combining 
wavelengths of light that are very close together. By tuning each wavelength to a 
di!erent atom, that ability could let it communicate simultaneously with more than 
1,000 qubits inside a quantum computer.

APPLICATIONS Quantum computing, advanced optical sensing, next-generation 
optical communications 

Manipulating Light with Nano-Actuated Electrically and Chemically 
Responsive Surfaces
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A surface that swells to control light in new ways

WHAT IT DOES These polymers swell when exposed to electron beams, selectively 
revealing customized 3D surfaces that can bounce light back in specific ways to 
change properties like wavelength or polarization. That ability to tune how light is 
reflected could be used for a variety of applications, from detecting biomarkers to 
tunable lenses.

APPLICATIONS Flexible bio-interfaces, endoscopic light delivery, hyperspectral imagers, 
tunable nano-optics 

High-Throughput Single-Molecule Photoacoustic Absorption 
Spectroscopy with Nanomechanical Oscillators
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Turning light into vibrations to identify molecules

WHAT IT DOES This technology could let scientists detect individual molecules, a 
highly desired capability in fields such as biological diagnostics, using a novel approach 
grounded in light. Exquisitely sensitive nanomechanical resonators detect the unique 
vibrational fingerprint individual molecules give o! when light is shone on them. That 
might reveal, for example, cancer biomarkers even very early on in tumor development.

APPLICATIONS Single molecule identification, drug discovery, biomolecular analysis 

Step Into the  
Quantum World

Quantum and photonics 
innovations from Stanford 
are setting up big advances in 
next-gen technology

A microneedle patch from PinPrint.
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