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Noveé trendy ve vyvoji vakcin s durazem na aplikaéni formy

Roman Prymula,’ 2 Lenka Teska Arnostova,?
1Ustav preventivniho lékafstvi, LékafFska fakulta Univerzity Karlovy, Hradec Kralové

2Nemocnice Agel Ri¢any,

3Centrum zdravotnického prava, Pravnicka fakulta Univerzity Karlovy, Praha

Bezjehlové aplikacni metody - jet
injektory

Soucasné moznosti imunizace bez
pouziti jehly lze rozdélit do Ctyr ka-
tegorii: tryskova injekce (injekce ka-
palinou), imunizace epidermalnim
praskem a topicka aplikace (coz jsou
vSechny typy koZni imunizace) a sliz-
nicni imunizace. Zde se budeme zaby-
vat pouze tryskovou aplikaci, ktera se
pouziva k imunizaci jiz vice nez 50 let.

Tryskové injektory jsou bezjehlo-
va zafizeni, ktera pohanéji kapalnou
vakcinu skrz otvor trysky a vytvareji
uzky proud pod vysokym tlakem, kte-
ry pronika kuzi a dodava vakcinu do
intradermalnich, subkutannich nebo
intramuskularnich tkani. Maji poten-
cial snizit frekvenci poranéni jehlou
u poskytovatelu zdravotni péce. V eko-
nomicky rozvojovych zemich mohou
zamezit nespravnému, opétovnému

pouzivani jehel a strikacek a elimi-
novat dalSi nevyhody této aplikacni
metody. Injektory byly hlaseny jako
bezpecné a ucinné pfi podavani riiz-
nych Zivych a inaktivovanych vakcin
proti virovym a bakterialnim one-
mocnénim. Vyvolané imunitni reakce
jsou ekvivalentni a prilezitostné vyssi
nez imunitni reakce vyvolané injek-
ci jehly. Mistni reakce nebo poranéni
(napfr. zarudnuti, zatvrdnuti, bolest,
krev, ekchymoza a prechodna neuro-
patie v misté vpichu) vSak mohou byt
Castéjsi, kdyz jsou vakciny podavany
iniektory ve srovnani s iniekci iehlou

Prymula R, Arno$tova LT. Nové trendy ve vyvoji vakein s diirazem na aplikacni formy. Vakcinologie.
2022:16(3):110-119.
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N FIGURE 61-6 (% Selected Disposable-Syringe Jet Injectors (DSJIs), Licensed or Investi...
FIGURE 61-5 (7 Selected Multiuse Nozzle Jet Injectors (MUNUIs). (A) Aqua-puncture de...

History and applications

Jet injectors (JIs) squirt liquid under high pressure to deliver medication without
needles into targeted tissues (Table 61-1 (% ).”“*=* The technology was invented in
France in the 1860s (Figure 61-5A (£ ),**¥***= 3 patent was filed for in 1936, and it was
reintroduced in the 1940s as the Hypospray™ =" for patient self-injection with insulin
(see Figure 61-5B (£ ). In the 1950s, the US military developed a high-speed system (see
Figure 61-5C () ), which was imitated by others (see Figure 61-5D,E.F,G,1(#), and the
units were once referred to as jet guns for mass vaccination programs.==* Over the
past half-century, JIs have been used to administer hundreds of millions, if not billions,
of vaccine doses for mass campaigns in humans against smallpox, = measles, ==
= polio,***** meningitis,**=* influenza,*** yellow fever,=*=*5#5% cholera®° and other
diseases, ™ ******== Dyring the swine influenza mass campaign of 1976—77 in the United
States, a substantial proportion of the approximately 43 million doses administered that
season** were by JIs (CDC, unpublished data).=***






NEEDLE-FREE INJECTION
| SYSTEM (NFIS) DEVICE

LOADER

PRE-FILLED SYRINGE
 ADAPTER

| CARTRIDGE

| VIAL ADAPTER

Timeline needle-free injection

1866: First concept of needle-free injector, invented by H. Galante
and presented by F. Beclard [44]. This injector uses a
compressed spring as energy source.

1936: First patent filed on a needle-free injector (spring based), by
Marshall Lockhart [45].

1956; First large scale use of a multi-use nozzle needle-free jet
injectors. The 'Press-O-Jet’ (spring) was used for world-wide
vaccination against various diseases, such as SmallPox and
Cholera [46].

1959: Introduction of the Ped-O-Jet, a foot-pedal injector 5 [ B = )
developed by dr. Benenson [47). Large scale use of the needle-free jet
injector in the US Army in 1959 [62]
1966: The Med-E-Jet, the first multi-use nozzle jet injector based
'on compressed COz, is patented by Oscar Banker [48].

1996: Due to splashback and fluid-suck back, the Werld Health
corganization concludes that the multi-use nozzles jet
injectors results in too large a risk of contamination, and *"
recommends they no longer be used [49].

A

Zetajet, a commercially available
2000s: First disposable cartridge jet injectors enter the market [50],  SPring-powered jet injector (50]
such as spring-powered Imojet [51], Zetalet [50], LectraJet
[52], Dermojet [53], PharmaJet Stratis [54] & Tropis [55],
and the gas-powered BioJector2000 [50], Zeneo [56],
Dose Pro [57] and Airgent/Enerjet [58].

2010s: First investigation of laser based needle-free injectors by
various academic research groups [32, 33, 37, 40, 59, 60].

2020: Mirajet, the first commercialized laser-based needle free
injector, acquires the CE certification for medical devices in
the EU. The Mirajet is used for medical aesthetic injections [61].
Mirajet, the first commercially availa-

v ble laser-based jet injector [61]
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Fia. 7. Hypospray jet and spray magnified ten times.

Design Parameters

Injection Injection
Volume Pressure
d, and S, selection P, from force balance

0.1P,A; — k(x; +S,)
4 A,

&
AT ARAA

P, | A, P

0.1[ml] < G ®5p < 0.6 [ml]

Fie. 4. X-ray study of the hypospray on the lateral surface of the forearm with the
Fia. 5. Subcutancous and intramuseular diodrast injections with <liﬁ'uult pattern of spread of .25 cubic centimeter of 30 per cent of diodrast injected into the sub-
pressure into the triceps region of the upper arm. (Courtesy of Dr. Fran cutaneous tissues. (Courtesy of Dr. Frank H. J. Figge, Anatomy Department, University

Anatomy Department, University of Maryland.) of Maryland.)

Drug Injection Drug Suction
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