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Needle-Free Jet Injection: Device and Injection Behavior
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Abstract

Needle-free jet injection is an alternative
method of drug delivery in which the high-speed
medicine liquid jet penetrates the skin by itself
without using the needle and syringe. This article
reviews the literatures and reports involving needle-

free jet injection and its injection device focusing

mainly on the injection in human skin. The involving
factors which are the mechanism of the device work,
clinical

assessment, fluid dynamics during jet

generation and injection process are discussed.
Moreover, the jet penetration behavior is clearly
described in this paper. It is found that the
effectiveness of the drug delivery will be improved if
such discussed behaviors are taken into account in
the design process of the injection device. Finally,
from knowledge gaps found in previous studies,
suggestions for future research and further
development of the needle-free jet injection are
included in this article.
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A7t 1 aUnsniamdrdnannuiags
Jet-injector VIHN/RUILINY WY | ANNARNIZUNN LEWHY Uunasn
FIR9 ﬂuﬁﬂm\‘i FIR4
(MPa) waaa (ml)
(mm)
AdvacetaJet Active Brand Product 7139 - - -
BI-100 Felton Medical Inter. GHEN! - - -
Bioject2000 Bioject uiig CO, 29 0.11 <1.0
Crossject Crossject SA wis - - -
Cool.Click Bioject and Merck q159 37 0.17 0.5
DermoJet Akra Dermojet w154 - 0.2 4
GentleJet Active Brand Product SRR - - 0.5
Hyprospray R.P. Schere Corp. q1/54 - - -
liect Bioject WNg - - 1.0
Intraject Aradigm WAS N, 35 0.295 - 0.435 0.5
Injex Equidyne System q1l33 31 0.165 0.34
J-Tip National Medical wis CO, 15 0.21 0.5
LectraJet D’Antonio Consultants LL‘]J@IL@IQ%I - 0.1524 — 1.0
International (1} 0.305
walae3
MadaJet XL Mada Medical Products SRR - - 4
Medical
Medi-Jector Antarcs Pharma GHRN 25 0.2 0.5
Vision
Mini-Ject Valeritas Inc. - - - 1.8
Mini-Imojet Aventis Pasteur 7133 30 - 0.5
Med-Jet Medical International WAR 0.17 1.0
Technology a1ne
Pharmajet Pharmajet SRR 37 0.25 0.5
PenJet PenJet Corp. Wis - 0.08 0.5
SQ-Pen Medical House PLC GHEN! - - -
SeroJet Bioject and Serono w154 - 0.126 0.5
Sytidet Mark Il Mizzy and Keystone SoIRK) - - -
Indutial
VitaJet 3 Bioject w154 26.9 0.152 - 0.178 1.0
Zeneo Crossject SA WAR - - 0.6
ZetaJet Bioject w154 - 0.17 0.5
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LLde'ugaLLa:miﬂuLmesq (gas cartridge) naw
ildlgnum vldnendunuuesgdnisiuazmanld
mu@ia%ﬂ’mg@ndﬂf@ﬂ%o
Untiudanunseunaziamiiadniniia
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R oo v o e
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wiitdnIWn (magnetic) udgdnyslinaritlasain

Ingjdvaglutuaesnuiss dalnnglunsfine
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WAz Wendell uazamiz [29] gunsninlglunisdinm
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mmumvlmum%mUluwammﬂ LasUANINY
o o o & a P P '

FUDDUNIN muuumwLﬂuvlﬂvlﬂmlzmﬁmgam’]

BUURLTEUS IRz s

4. wq?mssamaamsaﬂmﬁ'wéﬁvjammLg';go
4.1 WaAAAIN3 lWaaIzad lua lnidauas
VOIRINY
flanunsnsuaninisofazefunelnng
MINIBadKIaNIHIgIEMIIEIEN Taols
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SEWIINITaaiwa
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LUUI1889T89 Shergold &IUTAFINWIBAINA
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@811 Chen WazAthe [38-40] laWauILULIRR9
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39, 41] T1HNRIHI ﬂaﬂ'm,ﬁn:;ﬂw,ual,ﬂa Wadinnng
Lﬁ]’]:’ﬂﬂdé’]ﬂuﬁmmu crack formation [6, 21, 37]
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