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Injection Technology for Vaccines and
Medicines: Past Evolution, Future Landscape
With innovations such as Micro-Array Patches (MAPs), multi-nozzle jet injectors, BFS cPADs
and others, injection technologies are moving toward a historic shift.

Injections of vaccines and medicines have
taken two different paths. Vaccine delivery
has largely shifted to Auto-Disable syringes
and Vaccine Vial Monitors. Buyers sometimes
pay slight premiums for greater total
effectiveness.

Injection is one of the most effective
ways to administer licensed vaccines
and countless medicines.

Yet for (non-vaccine) medicines, many
countries still buy the lowest-cost option:
traditional syringes and multi-dose vials.
These disposable syringes should be
discarded after one use. Tragically, many
get reused repeatedly. This saves money,
but it also creates cross-contamination,
spreads infections and – according to
WHO – kills up to 1.3 million people a year. 1

Most vaccines, along with many medicines,
are administered by syringe, but there are
other methods.

reconstituted into liquid at the point where they are
administered to a patient. This is accomplished by mixing
the dry (lyophilized) vaccine with a liquid diluent.3

According to Plotkin’s Vaccines, the field’s standard
reference work, all liquid vaccines and many medicines
are typically given to patients:

To administer vaccine or medicine using traditional
syringes and vials, the administrator first uses the syringe’s
needle to suction liquid from the vial into the syringe
barrel, withdraws the needle from the vial, and then uses
the same needle to inject the liquid into the patient.

1. by needle and syringe; or
2. through oral delivery; or
3. via nasal spray.2
As for shipping, nearly all vaccines ship as liquids in
single- or multi-dose vials (along with empty syringes),
or as liquids in prefilled syringes. A few vaccines and
medicines are shipped in ampoules. Also, some vaccines
– referred to as “lyophilized” vaccines – are freeze-dried
before shipment for greater stability. They must be

A different technology is the prefilled syringe, supplied
to the point of care already loaded with a single,
correctly-sized dose of the liquid to be injected. No
onsite filling is required; no glass vials are needed.
An ampoule is a sealed, prefilled capsule containing a
fixed dose or doses of liquid vaccine or medicine.
They’re opened by breaking off the neck of the device.
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New injection technology is needed because
reused syringes and contaminated multi-dose vials
lead to 1+ million deaths a year.
4

Traditional vials and syringes save countless
lives, but also put lives at risk.
Over the decades, traditional syringes, filled with
medicines and vaccines from glass vials, have saved
countless lives. But they also cost many lives through
cross-contamination and infection in clinical settings.4
In some low-resource settings, syringes are “cleaned”
and reused over and over. When a contaminated syringe
is filled from a vial, it contaminates the vial’s contents
and invisibly spreads diseases such as HIV and
hepatitis.5 According to the World Health Organization:
“A 2014 study sponsored by WHO, which focused on
the most recent available data, estimated that in 2010,
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up to 1.7 million people were infected with hepatitis B
virus, up to 315,000 with hepatitis C virus and as many
as 33,800 with HIV through an unsafe injection.”6
Syringes are easily contaminated. When an administrator
withdraws the needle from a patient, microscopic blood
droplets are pulled from the patient into the syringe
barrel. Boiling the syringe in water or washing it in
alcohol cannot decontaminate it.
If the first patient had a blood-borne disease, the next
patient injected by that syringe risks getting the disease
pathogen with the injected medicine or vaccine. Filling
the contaminated syringe from a vial also contaminates
the remaining vial contents.
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But the basic technology for injecting vaccines
and meds has changed very little in 165 years.
It’s still about a syringe and a glass vial.

Syringe design has evolved relatively little
since its invention.
For 165 years the global medical establishment has
relied upon the same basic technology for injections.
Small glass vials of medicines or vaccines are distributed
to points of care around the world. From these vials,
syringes are carefully filled.
Basic syringe design and functionality have remained
largely the same since the device was invented. A
hypodermic needle withdraws the liquid from the vial
into the syringe barrel. The same needle then punctures
the patient’s skin; a plunger pushes the vaccine or

medicine out of the barrel, through the needle, into the
patient. The plunger is pulled back, withdrawing the
needle from the patient.
Three lengths of needle are commonly used to inject
vaccines and medicines: intradermal, subcutaneous,
and intramuscular. Each length penetrates to a different
skin layer.
Intradermal injections are delivered into the dermis, or
the skin layer underneath the epidermis (which is the
upper skin layer). Subcutaneous injections are
administered in the fat layer, underneath the skin.
Intramuscular injections are delivered into the muscle.
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Syringe materials have evolved,
but the vials containing vaccines and
medicines are still made of glass.

High-income countries use single-dose
vials because they’re safest. But other countries
buy the lowest-cost format: multi-dose vials.
Understandably, health ministries seek the
maximum coverage possible within the
scope of their limited budgets.
For vaccines, reusable syringes in low- and middleincome countries have largely been supplanted by
single-use, Auto-Disable syringes. This format is the only
type purchased by UNICEF and Gavi, which support
vaccine administration in many nations. But regardless
of syringe type, most Low- and Middle-Income Countries
(LMICs) purchase vaccines and medicines in multi-dose
vials because it’s more economical to buy them like
everything else – in larger containers.43

1850 Metal

1930 Glass

1980 Plastic

There are many challenges associated with
using glass vials for vaccines and medicines.

that add to its cost and reduce its ability to be support
rapid, population-level immunizations.

While syringe design has not evolved greatly, there has
been marked evolution in materials. Early syringes were
made of metal. By the 1930s, glass barrels were the
norm. Plastic syringes became widespread starting in
the 1990s.

Vials for vaccines and medicines are produced through
an automated, factory-scale glass blowing manufacturing
process that is slow and costly when compared with
advanced plastics manufacturing.

However, well into the 21st century, the vials are still
made of glass. Plastic vials were tried, but they were too
easy to accidentally puncture with the needle when
filling a syringe. Such punctures can worsen existing
problems of waste and contamination that are inherent
risks with multi-dose vials. Glass has many drawbacks
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Glass manufacturing is one of the most energy-intensive
industrial processes; it also produces high levels of
industrial waste. Vials and syringes frequently get
broken in the factory and during transport, costing
companies millions of dollars. In a recent 5-year period,
glass breaking and flaking led to 100+ million vials or
syringes being pulled from the market.
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Lower cost is why the 10-dose glass vial still accounts
for between 75% to 80% of global volume of injectable
vaccines. In some areas, the rate is 90%.7
Arguably, the official cost difference between a singledose vial and a 10-dose vial is just the tip of the iceberg.
The practical truth is that it’s far cheaper to buy one 10dose vial and one traditional syringe, then refill and
reuse that syringe 10 times despite the safety risks
entailed, than to buy 10 syringes and 10 single-dose vials.
Unfortunately, experience shows that in many LMICs,
reuse of syringes for injectable medicines remains a
common practice – and too often, for vaccines as well.
According to the WHO’s Dr. Benedetta Allegranzi, Lead
for the WHO “Clean Care is Safer Care” program, “Over
70% of injections are given with reused syringes and
needles in the developing world.”8
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Today many new technologies are being
New technologies include advanced jet

developed to replace traditional syringes.
injectors, Micro-Array Patches and cPADs.

Broad-based innovation
comes to vaccine and medicine
administration.
A broad spectrum of new
technologies for administering
vaccines and medicines is now
emerging into the healthcare field.
These technologies “represent
paradigm shifts in manufacturing
and healthcare worker use,” say
experts. New technologies for vaccine
and medicine administration fall into
5 major categories: Modern Jet
Injectors; Micro-Array Patches;
Other Trans-Cutaneous delivery;
Mucosal Vaccination; and cPADs.

“New technologies have the
potential to eliminate or
reduce restrictions to
vaccine flow, increasing the
capacity and efficiency of
immunization programs.”
– Plotkin’s Vaccines

1. Modern Jet Injectors

2. Micro-Array Patches

3. Other Trans-Cutaneous

4. Mucosal Vaccination

A handheld format that forces liquid
through a tiny nozzle under high
pressure, producing a concentrated
stream of vaccine that penetrates the
patient’s skin without needles.10

Vaccines may be coated onto arrays
(rows) of solid, pointed projections
that are so short, they are not
classified as needles.

This category is subdivided into a
dozen different types including
electroporation; powder injection;
and more.14

The tiny arrays go on stamp-like
Micro Array Patches (MAPs).
Applied to the patient’s skin by hand
or by using an applicator, they release
vaccine and medicine.

The purpose of these technologies is
shallow delivery of vaccine into the
dermis or epidermal layers of the
patient’s skin, a goal that requires use
of the Mantoux method when
traditional syringes are used.

Technologies for introducing vaccines “cPAD” indicates a “compact, Prefilled,
directly into respiratory, gastrointestinal Auto-Disabling” syringe for singleand genito-urinary tracts.15
dose injection. Liquid vaccine or
medicine is contained in a soft plastic
This enables precise targeting against
“squeeze-bottle” container with
infections of those areas.
attached needle.
Delivery formats in this category
Rather than the traditional syringe’s
include a range of devices and methods,
Auto-Disable plunger, a cPAD’s
such as oral administration of liquid
disable feature could be a locking
drops, sublingual spray or gel
valve or a collapsible container that,
delivery, nose sprays, nasal drops,
once emptied, is virtually impossible
nasal nebulizers and intranasal dry
to refill.
powders.

Traditional (multi-use nozzle) jet
injectors have been deployed to
administer hundreds of millions,
possibly billions, of vaccine doses for
mass campaigns in humans.
Modern jet injectors with single-use
nozzles are used in delivery of flu
vaccine and inactivated polio vaccine.
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Still in an early stage of development,
this technology has been tested in two
European nations.

5. cPADs
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Jet injectors have been deployed since the 1950s,
originally with reuseable (multi-use) nozzles,
in large-scale vaccination campaigns.

They are also known as jet gun injectors, air
guns and pneumatic injectors.
Over the past 50 years jet injectors have been used in
mass campaigns against smallpox, swine flu and other
diseases. Total injections in these campaigns have
numbered in the hundreds of millions or in the billions.16
Jet injectors for intradermal delivery have several benefits.
They enable health workers to deliver doses quickly to
a high number of patients.
They are simple to use, eliminate needlestick injuries
and make it possible to deliver off-the-shelf vaccines
without reformulation.
Patients like jet injectors because of the lack of a needle,
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which is psychologically appealing.17 And, according to
some reports, needle-free injections inflict less actual
pain than needle-based devices, also a popular feature
with patients.18
But the original technology was not without drawbacks.
“Multi-use Nozzle Jet Injectors…have been linked to
iatrogenic (clinical-caused) transmission of blood-borne
pathogens,” according to Plotkin’s Vaccines.
Starting in the 1990s this problem was addressed with
the development of Disposable-Syringe Jet Injectors
(DSJIs).20 Manufacturing a DSJI syringe and durable
injector delivers a higher margin of safety, although it
also imposes higher costs than traditional vial and
syringe platforms.
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Modern jet injectors use disposable (single-use)
nozzles to overcome the safety challenges
of previous technology versions.

Decades of continuing R&D have addressed
safety challenges with jet injectors.
Modern jet injectors have been used widely in the U.S.
for influenza vaccinations in mass market retail venues
such as Walmart.
They have recently been purchased in a multi-year
quantities (along with along with millions of refill
cartridges) by WHO for its Global Polio Eradication
Initiative in Bangladesh, Cuba, Gambia and Pakistan.19
Despite their higher expense compared to the purchase
price of traditional vial and syringe platforms,
Disposable-Syringe Jet Injectors compare favorably in
terms of final delivery cost per dose, when the cost
model assigns the cost of spreading disease through

unsafe injections to the vial and syringe method, and
only if the accounting method is careful to give DSJI’s
credit for avoiding these costs.21
And, although the high cost of DSJI manufacturing may
be amortized when it’s spread over populations where
high levels of vaccination occur, cost may be “prohibitive”
in areas where volumes of vaccinations are low, states
Plotkin’s.22
Newer models have reportedly overcome the health
problems associated with earlier generations of jet
injectors.23 However, the current technology comes with
greater complexity and imposes costs for capital
equipment, maintenance and disposable components
that may be challenging in some markets.

Injection Technology for Vaccines and Medicines: Past Evolution, Future Landscape

9

Micro-Array Patches (MAPs) offer
an innovative alternative to traditional
vial & syringe injection technology.

Micro-Array Patches have generated
great excitement. Major R&D funding
is being deployed from numerous sources.
MAPs have been touted by some as a major
part of the future of vaccine delivery.
Micro-Array Patches are widely believed to be a
“potential[ly]…transformative technology for vaccine
delivery.”27 The level of interest and excitement generated
by MAPs may be gauged in part by a steady stream of
R&D funding events.

This technology is also known as a
microneedle patch.
Micro-Array technology features a patch that is placed
on the patient’s skin to deliver vaccine through rows of
sharps, sometimes called microneedles. Hand pressure
or an applicator presses the sharps into the skin, where
the vaccine coating rapidly dissolves. In some formats, the
rows of sharps themselves also dissolve.24
MAPs are sometimes described as having “microneedles.” But MAPs are also described more accurately
as "needle-free,” because the sharps that they deploy are
so small that, technically, they do not qualify as needles.
Definite benefits accrue with MAPs. To many patients,
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a patch seems less scary than more obviously needlebased technologies. MAPs can be shipped by mail in dry
format and self-administered by patients or administered
by healthcare workers with very little training.25
PATH has noted that Micro-Array Patches can be
considered “an easy-to-use and discreet delivery method.”
For this reason, said PATH, Micro-Array Patches could
enable wider self-administration of vaccines and
medicines in a broad range of outpatient settings.
“Moreover, some patches could be formulated for longacting, sustained delivery to help reduce the frequency
with which they need to be re-administered,” noted the
organization.26
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These include a $10 million grant from the NIH for a
Microneedle Vaccine Patch in 2010;28 a $9.4 million
grant from USAID in 2017;29 and others including
support from the Gates Foundation for HIV prevention
using MAPs by a subsidiary of GSK (Glaxo-SmithKline). A significant body of preclinical research has
been done on the use of Micro-Array Patches for
vaccines. Some flu vaccines have undergone phase 2
clinical trials with MAPs or early-stage clinical trials are
in progress for other vaccine applications.30
Public and media attention have also been highly
enthusiastic. Headlines such as, “Novel drug delivery
system has game-changing potential to reduce rates of
HIV infection,” accompanied the 2017 PATH funding
announcement.31 Microarray patches are a dry
presentation format that enables some vaccines to
remain potent for up to a year without refrigeration, say
advocates. Supporters also point to less need for storage
space, transport space and user training.32 Finally, for
some vaccines, MAPs allows less antigen to generate
effective results so a specific amount of vaccine translates
into more doses with MAPs than with other formats.33
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According to WHO in 2018, MAPs are 8-10 years away.
Much testing remains to be done; and, many
questions remain unanswered.

Cost will be a major factor in the market
acceptance of Micro-Array Patches.
Estimates of future prices vary widely.

From cost and efﬁcacy to regulatory issues,
there is much to learn.
Although Micro-Array Patches have been talked about
(and funded) for more than a decade, as of 2018 they
remained “in an early stage of development for use with
vaccines,” according to Plotkin’s Vaccines. “Challenges
include generating clinical evidence and scaling up
manufacturing processes.”34
In practical terms, this means among other things that
healthcare professionals and device developers simply
don’t know what kind of real-world reception and
results MAPs might generate. There are unanswered
questions about many issues. Such as…
Will MAPs demonstrate efficacy with each candidate
vaccine?
Will syringe manufacturers be willing to change from
the 165-year-old needle and syringe format to something
so radically different?
What will be the final costs of manufacturing and per-dose
delivery? Will regulators approve?
How long does a patch need to stay on the patient?
Does it need more time than injections given by a
traditional syringe (30 seconds)? Will children, or their
mothers, take it off too soon?
Today no one can answer these questions with certainty.

12

Injection Technology for Vaccines and Medicines: Past Evolution, Future Landscape

A number of issues will impact MAPs cost.
“Preliminary cost modeling by PATH has found that the
costs per dose for an IPV (inactivated poliovirus vaccine)
patch are likely to be higher than conventional IM or ID
injection, but this may be offset by lower delivery costs if
the technology enables dose-sparing or storage at ambient
temperatures,” reported one study in Vaccines.35
According to WHO, factors that could help “reduce the
cost of vaccine delivery” with MAPs include “increased
vaccine thermo-stability, reduced packaging volume,
ease of delivery, safer administration and disposal–
possibly enabling delivery…by minimally trained health
workers and volunteers.”36

Thermo-stability means MAPs-based vaccines and
medicines could reduce or eliminate cold chain
requirements, which reduces cost and increases
convenience and efficiency.
With certain vaccines, MAPs could be adopted despite
higher costs due to these thermostability and reconstitution
advantages. Yet the same study cautioned, with respect to
phase 1 clinical studies for vaccines, that “a preliminary
PATH cost analysis suggests the MAP presentation is
likely to cost more to manufacture than the existing
vaccine with needle and syringe method of both
reconstitution and delivery.”
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The first cPAD, UnijectTM, was a prefilled plastic bubble
syringe with no barrel or plunger, and it launched
a new era for injection technology.

This new syringe design, known as cPAD, raised
hopes that safety was possible at low cost.
In the 1980s, the effort to develop a more affordable yet
safer single-dose injection format was launched by
PATH, a nonprofit global health organization, with
support from U.S. Agency for International Development.
UnijectTM does not have a traditional barrel syringe and
plunger. This innovative device is simple, squeezebubble delivery mechanism that enables almost anyone,
not just professionals, to administer injections easily
and safely. And, it is a prefilled single-dose device that
can only be used once, eliminating contamination risk.
Global immunization agencies were both impressed and
hopeful that UnijectTM could lead the way toward a new

era of greater coverage and safety for injections. In 2003,
The Tech Museum of Innovation named PATH as that
year’s health category winner to highlight the originality
and importance of Uniject’sTM design.
PATH licensed UnijectTM to BD (Becton-Dickinson),
the world’s largest syringe manufacturer. As part of the
licensing agreement, BD supplies the Uniject system to
pharmaceutical producers at preferential prices for use
in low- and middle-income countries.
UnijectTM was a format breakthrough, because it offered
greater safety at a price that was competitive with singledose vials. However, UnijectTM did not close the cost gap
with 10-dose formats for per-dose delivery.

UnijectTM succeeded in opening new possibilities
for injecting vaccine and medicine. But it has
struggled to reach global scale due to its cost.

UnijectTM costs less than single-dose format,
but more than multi-dose.
When UnijectTM first appeared it was hailed by global
immunization agencies as a device that would “change the
way immunization is done” and “increase…immunization
substantially” in low- and medium-income nations.
UNICEF’s senior project manager for immunization
said that the unit meant “anybody can inject…vaccine.”9
Over the past decade or so, UnijectTM has delivered 100+
million injections of contraceptive medicine and
vaccines in low- and middle-income countries. While
impressive, this represents a small percentage of the
billions of injections given worldwide each year. Uniject’sTM
scale of adoption has been limited because it costs more

per dose delivered than a 10-dose vial, which remains
the most popular format. As PATH noted in a 2005
overview, “As with any single-dose vaccine product,
Uniject’sTM single-dose format is more expensive than
the multi-dose format” – although PATH also pointed
out, quite correctly, many comparative cost analyses did
not take Uniject’sTM reduced wastage levels into account.
The problem: Uniject’sTM manufacturing, filling, and
sterilization processes do not create economies of scale.
Instead, the device utilizes a complex, 8-step “Form-FillSeal” thermoset lamination method, which, combined
with filling and finishing, often takes place in multiple
locations over many weeks or months. Costs do not
drop significantly as production volume increases.

Uniject and all other Uniject trademarks are property of Becton, Dickinson and Company.
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Many other alternative vaccine and medicine
administration technologies being developed require the
budgets and infrastructure of high-income countries.

Not all technologies are universally suitable
for use in all countries.

resource challenges that drive purchasing in low- and
middle-income countries.

Vaccine and medicine delivery technologies such as
pulmonary liquid aerosols and dry powders, electroporation,
powder injection and mucosal vaccination face a variety
of challenges.

Still other technologies, such as dry powder injection,
have been tried and largely left behind due to a general
lack of practicality.

Some are still in the very early stages of development.
Other potential vaccine delivery technologies – for
example, skin abrasion for transcutaneous delivery, or
microporation – seem likely to require the type of
manufacturing and healthcare infrastructure that is only
found in high-income countries. As such, these alternative
technologies are not likely candidates to solve the low-
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And, devices such as aerosol inhalers may come with
the unacceptable risk (however rare or remote) of
anaphylaxis or a severe allergic reaction.
Certain other technologies may require spreading their
cost over many patients and frequent use, which is more
readily achieved when such equipment is stocked in
highly densely populated areas.
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There are no “sudden surprises” in health
technology. The required regulatory process
is very public, and has long lead times.

Medical regulatory agencies have cautious,
deliberate and methodical requirements to
approve new technology.

high regulatory threshold that every new medical device,
drug, treatment or technology must pass before it becomes
commercially available.

In industries from computer software to robotics and
bio-engineering, it has become almost routine for
surprising new developments and revolutionary advances
to appear overnight, seemingly out of nowhere, and take
over an entire market.

Getting approval for a new technology begins with a
request for permission to run clinical trials, which
typically takes 3 to 6 months, followed by another 3 to 6
months of institutional review board approval at the
clinical site. Clinical trials themselves take several years.

Such rapid adoption cannot occur in health technology.
Buyers, sellers, developers, users and patients always
receive at least 5 years’ advance notice – and often 10
years or more – that any new technology is going to enter
the market, much less achieve significant scale. The
reason for this years-long “Early Warning System” is the

In all, “Bringing a [new medical] device to market takes
an average of 3 to 7 years.”37 Finally, getting through the
so-called “Valley of Death” of a lengthy regulatory
approval process does not guarantee that a medical
device will actually achieve a market launch, much less
widespread acceptance by healthcare professionals.38
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Experience shows that cost is a key driver
in the global adoption of new injection
technology for vaccines and medicines.

Why does cost make such a difference
for acceptance of injection technologies
in low- and middle-income countries?
For countries with limited resources, it all
comes down to a difﬁcult choice.
The decades-long adoption curve for Auto-Disable syringes
provides a valuable lesson on the economics of injection
technology generally. Governments with constrained
health resources face a painful choice.
On the one hand, if health ministries in these countries
purchase safer but higher-cost devices on their fixed
budgets, then they can afford to vaccinate or treat a
smaller percentage of the population.

In Low- and Middle-Income Countries, saving
pennies per unit makes a difference.
In LMICs, syringe purchasing by governments is driven
by extreme price sensitivity.43 This was noted as long ago
as 1999 by leading voices in WHO such as John Lloyd
and Julie Milstien, who wrote:
“The margin of benefit [i.e., greater safety] is in favor of
the extra cost of AD syringes, yet the price sensitivity of
purchasing for the poorer countries suggests that this
market will develop rapidly only when the cost is within
US$ 0.02 of that of the currently available disposable
syringe.”39 This extreme price sensitivity no longer
controls vaccine injection purchasing in many of the
world’s low- and middle-income countries, because

18

UNICEF and Gavi choose the vaccine formats for the
end users. On the other hand, individual governments
and private industry continue to set purchasing policies
for injectable medicines and their administration
technologies. Accordingly, in this sector – comprising an
estimated 55 billion injections per year – cost remains
a key driver in much of the world. Result: reusable
syringes and glass vials prevail in these markets because
they remain the lowest-cost option.
The attitude and practice in high-income countries is
markedly different. Single-dose vials and single-use
syringes are standard even though they cost more.
Where reusable syringes are still purchased, they are
usually disposed of after one use, as protocol requires.
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Alternatively, if these governments purchase lower-cost
injection technology such as reusable syringes and 10dose vials, they know this decision risks contamination,
disease and fatalities – but they also are able to cover
more of their population on a fixed budget.
Most low- and middle-income countries decide in favor
of lower-cost, reusable syringes for injectable medicines.43
They hope that “training, advocacy and regulatory
factors” will reduce the incidence of syringe reuse.40
Regrettably, these precautionary steps often fail.
According to the WHO’s Lloyd and Milstien, high rates
of syringe reuse (in the case of vaccines) resulted years
ago from “economic necessity and cultural resistance to
waste…in developing countries, regardless of training,
advocacy and regulatory factors.”41
This dynamic still applies widely when it comes to
injectable medicines.
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Requirements such as refrigeration, transport and
sufficient numbers of trained staff all impact the practical
implementation of injection technology.
Contributing to the total cost per dose
delivered are “hidden” factors such as overﬁll,
wastage, cold chain storage, breakage and
time demands on health workers. All have
implications for injection technology design.
Vaccines and medicines are not always administered in
ideal environments.
Refrigerated storage with 24/7 monitoring and
emergency power supply can be limited in some zones,
especially if unrefrigerated trucks transport medicine
or vaccine over the “last mile.” Costly insulated boxes
with cold packs may be required.
The impact on injection technology is to put a premium
on efficient cold chain storage (small space requirements
per dose).

The planned ApiJect Prefilled Injector is designed for both
economic efficiency and accessibility.

The ApiJect Preﬁlled Injector* is planned to
combine the globally-trusted technologies
of Blow-Fill-Seal and pen needle-style hubs,
supporting safety, quality and low total cost.

dose delivered will potentially be aligned with that of a
10-dose vial and 10 syringes. Savings could potentially
come from efficiencies in manufacturing, transport,
labor and low waste.

In compliance with the Target Product Profile for
cPADs developed by PATH, ApiJect Systems, Corp. is
has designed a prefilled single-dose delivery system. The
ApiJect Prefilled Injector’s new modular format could
potentially provide greater economic efficiency than the
10-dose vial.

Because the ApiJect System plans to utilize Blow-Fill-Seal
technology (BFS), its manufacturing costs are in line with
those of a 10-dose vial. Less overfill for prefilled formats
also supports economic efficiency. In addition, ApiJect will
seek to realize potential cost reductions at every step from
initial orders through final delivery. In-market levels of
wastage of medicine and vaccine is the biggest hidden
factor in the actual “total cost” of biologicals delivered in
10-dose glass vials. Single-dose potentially reduces waste,
while plastic construction could potentially address the
high cost (and high energy use) of glass manufacturing
and container breakage during shipping or in the field.

ApiJect will seek to reduce the need for the use of glass
vials for drug distribution, as well their use as containers
for syringe filling by medical staff prior to final
injection. The ApiJect Prefilled Injector is engineered to
deliver all the benefits of a cPAD like UnijectTM, combined
with economic efficiency. The injector’s total cost per

Transportation alone can increase costs. For example,
when glass vials break in transit, the contents must be
replaced, placing an economic premium on minimizing
or eliminating the use of glass.
The availability (or lack) of trained staff also affects the
real-world efficiency of injection technologies. As
Plotkin’s reports, ordinary needle and syringe injection
“requires highly skilled staff,” and more complex
injection processes require more highly skilled staff.
“The lack of enough skilled administrators to inject
vaccines is a global problem,” stated this source.”42
The impact on injection technology is to put a premium
on formats that are simple to administer.
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*Products shown for informational purposes only, not for use in product promotion.
ApiJect’s Preﬁlled Injector and other products have not been reviewed or cleared by FDA or other regulatory authorities for distribution.
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The planned ApiJect Prefilled Injector* is designed to
potentially achieve quality, scale and affordability
through the use of Blow-Fill-Seal technology.

BFS is a trusted sterile process for aseptically
ﬁlling drugs.
Blow-Fill-Seal (BFS) manufacturing has been accepted
by regulatory agencies for global use. Some 50 billion
sterile BFS containers per year are produced for eye
drops, ear drops, nose sprays and (in ampoules) certain
retrovirus vaccines.
BFS is a high-efficiency, low-heat, low-cost manufacturing
method. A single machine forms, fills, sterilizes and seals
the container in a matter of seconds. Each unit is filled
with vaccine or medicine, within a sterile area of the
manufacturing machine, as part of production. No extra
steps for filling, sterilizing and finishing are required.
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Subject to regulatory approval, ApiJect plans to utilize
BFS technology to manufacture a plastic container that
is married with a prefabricated Needle Hub.*
The current generation of BFS machines has the capacity
to produce up to 25,000 finished devices per machine,
per hour.
Again, subject to regulatory approval, each ApiJect device
is planned to be filled with vaccine or medicine within a
sterile area of the manufacturing machine, as part of
production. No extra steps for filling, sterilizing and
finishing of the ApiJect device would be required.
The entire BFS process – manufacturing, filling, sterilizing
and sealing – takes 3 to 15 seconds per unit – start to finish.

* Products shown for informational purposes only, not for use in product promotion.
ApiJect’s Preﬁlled Injector and other products have not been reviewed or cleared by FDA or other regulatory authorities for distribution.

The planned ApiJect Prefilled Injector* is intended
to provide economic efficiency without compromising
patient safety, supporting worldwide adoption.

New injection technology needs to be simple,
easy to use and affordable.
For 30 years the global health community has sought a
more-economical alternative to the 10-dose vial that
could deliver all the advantages of prefilled formats.
These advantages include: automatic precision dosing
because containers are machine-filled; greater safety
because cross-contamination is virtually eliminated; less
waste of leftover vaccine in open vials; and lower costs
which can enable healthcare organizations to vaccinate
more people with identical budgets.

cPAD format, with cost factors that can potentially put
a prefilled single-dose injector within reach, even for
resource-challenged care providers.
Economic efficiency potentially contributes to extensive
coverage by enabling existing healthcare budgets to
fund additional vaccinations for the same dollars.
Safety is supported because prefilling means there is no
chance of vial contamination. In addition, the device is
designed with Auto-Disable features, intended to make
reuse difficult and thereby potentially combat the spread
of disease through contamination.

ApiJect’s injector* is planned as a disposable, single-dose

*Products shown for informational purposes only, not for use in product promotion.
ApiJect’s Preﬁlled Injector and other products have not been reviewed or cleared by FDA or other regulatory authorities for distribution.
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Injection Technology for Vaccines and Medicines: Past Evolution, Future Landscape

After 165 years of traditional
syringes and glass vials, injection
technology is moving toward a
historic shift. Cost considerations,
safety, scalability and ease of use
will remain critical factors, as will
regulatory approval.
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