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Practical Test of Needle-Free Medical Injector using Electromagnetic for Pig Farm
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Abstract

This research aims to test the needle-free medical jet injector using Electromagnetic actuator for
vaccine delivery in pig farm. It was developed by Combustion and Jet Application Research Laboratory
(CJARL). The device was designed and built based on impact driven method. In this study, the jet behavior,
the jet velocity and impact pressure were investigated by high- speed video camera. Moreover, the
dispersion inside inanimate pig was studied and tested to investigate the stress exudate cortisol hormone
provided by needleless injection. From the results, it was found that the jet penetration and the dispersion
inside the simulated tissue were clearly observed. The jet velocity and impact pressure increased as the

electrical power increased. A maximum jet velocity and impact pressure were 233.33 m/s and 37 MPa at

Oral Presentation]|181



g
ﬂq‘iu‘iﬁﬁuﬁﬁ'}ﬂq‘i‘iﬁﬂiﬂﬂﬂ uau.Iy ASIN 17
Research and Innovation in a Changing World

@ Ubon Ratchathani University

250 Volts. The stress of pigs obtained the device was not different from the needle injection. Therefore, it
can be concluded that the jet generated from the device manufactured and designed have the potential

to be developed for needleless injections in pig farm in the near future.
Keywords: Needle-Free Jet Injection, Electromagnetic Actuator, Pig Farm, Jet Velocity, Cortisol
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lugnaivnssuldayms (Hirono et al,, 2003; Soyama et al., 1996) 1y n1sdnlassasislanzianiodiin
(Jet cutting marine structures) ¥5en5ta¢ldngianlea1Ldn (Jet drilling at the bottom of the sea) wonani
wdgalluwaAnlunisussyndldivaiuaiunisunmng (Ohtani et al., 2009; Ohki et al., 2004; Nakagawa et al.,
2002) i nsldgndnausaaslunisiagdia (Micro jet cutting) (Rau et al,, 1997) nMsinwnsensduvesiomdon
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adanusigevaaiiendadiluluiiondslaenss (Baxter et al,, 2005; Stachowiak et al., 2007) Fsiiolaan
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wonan 3 BinaundisiuudiFonudn Sanslindsnulnindudndurgs (Energy source) fianunse
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Lﬁaﬁwmﬂizqﬂm‘iﬂumiﬁﬂEmwu"bﬂ%lfﬁu (Stachowiak et al., 2007; Arora et al., 2007) sieyladinsAnAuYATY
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Tun1svinnuvesyannaes niegunsainandiaildyaduainuimdnlai Tngiduanyaniugy
(Controller) agdsdayayramslniiluiipdeswenedyaauunn 9,680 W (Amplifier) iavhnisvenedayaadliin

Tiasu widygralninfignueneazludagedu (Actuator) Wieyinnsdnesaly
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Controller Amplifier Actuator

a i 1 gagunsaidnewuulilddy

Tnglushyaduiidrmusenoundniie anaiamesuas (Coil) wazusimana1sviin (Magnetic) ilevaadn
voawasldsumddlnihanesesenedynio ynaaneunsazadsauulmaniniihty wazidloaunuwingn
Twihdinfuauuusiivana1ns wivdnansaziinnsiadeuilunszunngngu (Plungen flegaeluiadn (Nozzle)
yliignguifinmaiedeuidnlunigluidnuazeniiognisluiidaiuas gnudndundeuiilugsgidaiifoundn
oefiuansaavesidnhliAndudiinetufuandunmi 2 wardmumaiimeslunismasedduandunisis

N1

Coil

Magnetic

Plunger

Lo nozzle
ks

il 2 yadudrdnen (Actuator)

M19199 1 MIANBTVDIYANARDS

dauusenau W1nes el

FUnIa Power part DC Voltage 250 Volt
Frequency 50 Hz
YU Actuator part Magnetic 1.2 T
Coil 1000 rev

W1an Nozzle part Nozzle diameter 0.2 mm
Drug volume 0.1-0.5 mL
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2. NSNAADY
2.1 MTIALSIAUNTTUNNLAZAUITIVOIA NN
Tunsiaanusunszunn aglgury Polyvinylidene Fluoride (PVDF) au19n114 15 mm 813 25 mm
WAz 28 um Andsliun PMMA 2una 45 x 45 mm? waznun 25 mm sauaaslunmi 3 ieduinndeuiid
nszuNnAULHY PVDF fiflseoeainesenineiadafuukiy PVDF (Stand of distance) MU 3 mm Wy PVDF
AEABUAUDIADNITNTLUNNTBIENEN LaLUARIFYINNNNITNTTUNNTEIE NS ATUUUNTaaveLATE Digital
oscilloscope Tuguuuuvesdaygramssiulifinlasazimussiulain (v,) snunuluannisi 1 iefuiumussdiu

NILLNNVBIBNINIINAUNITANUFURUSTEITITU T IwaZ ANUFUNTEWNNAINNITABULTIEU

P = 23.961V, (1)

"] ALV A
AV A A A AL

AT 3 MTIALSITUNTELNNVBIENTA

dwsumsinanuiiaglindas High speed video camera lngnisangainuazinuvinsAuaum

ruswesingiindeufiazannsanlaainaunisd 2

ve 3 2)
t

a ' o < o &
AN 4 NI1TDYIAAINULIIVDIA LA

2.2 manaseumsangidneluiesns

Tumsfinwmginssunisunsnszatsvesdiing edadrduiomimeadognslneuinuiida fo
Ushadudursdaduuinalunsliiadudng 4 devhnsAnwzuuuuvesnisnssaeiendiussnoudie il
Chanel fig ANUANVBUVUIBINITENINTEANY, Hole AR ANANUBINISLNY, Width AB AUNIN9UBINISWNTNTEaNeY,

Height ABANLAUBINITUNINTEAY Uag Depth flo ANUENEAEAYDINISUNINTEAERARTtUAIND 5
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2NN 5 UShaailagnsnviinisdngn

2.3 Mmegaun1sldaiuaievesaunsal

lunsnageun1sldauaswesgunsaldngt axvinsegeulunisunaassvesamznunIAans
uinedeguassnd lnevhnisdatedutestulsrefinduazshnisdieninunandenisin andu iniaifu
feehudengnsuTanduden jugular vein Uuna 4-6 mm ldviaendiussganstleatunisudesvesden (EDTA)
deogradendiosUjifing ilensaaiasefuseiluuneifven Tnsmsthuendfueananidinidendeindes
centrifuge #1 12,000 soUsBWT 1uIan 10 Wil gaLfvansaLTiegiuuY (Serum) ¥1T5uanmsradinsgvisne s
Enzyme immunoassay kU Competitive ELISA Ingn1sasnsaaiiviesd fiRnisnmiaiinszsisesluudnd ntuth

nafilduSeuiisusziumesigeaainngunisnaaosiilddy

WNan1539e

1. HANTTIALTINTTUNNUAZANUGIVDIAIN

MnMInaaesinAIAIFuNsE U WS N InAIA IS wesUTINME R 0.1 mL Fa 0.5 mL
fusadulail 250 Volt. wut Wersmnamesessluvasadneifingstunudunszunnuazaiuiivesdiie
wud feanandntes Lﬁaaﬁ]’mmimwwmLLﬂu%wmmmﬁLLsaﬁmﬁaLLsawé’ﬂmmgﬂqULﬁqusﬁuﬁwwjuﬁ’u
uisdiaudunszunniigenefiazdsweavandrdduiomilils nedaa rudunssunnuazanuiivesdiingean

fiAyiAU 37 MPa way 233.33 m/s audsu fiuSunaen 0.1 mL Ausssulaidi 250 Volt.
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Drug volume (V), ml
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2. nan1svaaesdngineluitiogns

wamsAnwnsunsnsyevesdinitluiogns naaesdailuiuim 0.1 mL, 0.2 mL, 03 mL, 0.4 mL
uaz 0.5 mL Fauanslunndl 8 wuir maundnsznevesnsineiludeansnuin luinuvesen 0.1 mL s 03 mL
fianuannsalunissdiiuiufndduuendiuduluaucdundude udezdesiinmauninszasves
fae1 TuU3inaien 0.4 ml wag 0.5 mL fenfigndmdlassudsduldfiomininnanssanvesiaenegfitulaiy
downuiinuvesndeutisgedaiilimuianasnoutsngidiungute nuensdnmnisunsnszaisves
é’%ﬁmﬁﬂwﬁaqm vaaosant Uy 0.1 mL, 0.2 mL, 0.3 mL, 0.4 mL uag 0.5 mL fauanslunnd 9 nuin
nsunsnszsveaduneiludegniwuit d1u Channel fiusina 0.2 mL fdrgeanuasuuiliuanasmiuyianms
YOBAMAITTIUSINASALRNTY @y Hole Szagnsiangiiusunm 0.2 mL g9an @ Width, Height agldunnsineiu

AusnluynUTin waeiiv3unm 0.2 mL @anansauninseegeanludiuves Depth dallAiviniu 30 mm
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Yaddon (EDTA) dwneagadondesufifing iensiainseaugesluunashea nuisues Brown et al. (2004)

Tnenstunendsueenanidadondieinies centrifuge 71 12,000 sousiowit Wuan 10 il gavivansduiieg

Y
AUUU (Serum) UNFTUNINTIIIATILRAIETTA2835 Enzyme immunoassay LuU Competitive ELISA Tagn1s
dwmsiaiviesufURnsnsdnsesesiuudnd anndulwailiuuieuiisussduaesfigeaainngunisaaes
nuindenaaeudadninerUsuia 0.5 mL $1u2u 2 Dose aLdngfaundadiduilmidesdirgnstlaigui

' o

Feagdisosurnunavesdninefidarugiidavuindnduansunind 10 vdsinduviausaimeduund
willowiunisdaewuuliidn dwsunisdnenlasgunsaidneuuulalddull Tonaanualvesadnidamin loua
& v v I sa t Y Y & a Y v 5
Y83N151RIATNTUYegesluuARTRYen agluseAu 8.62 ng/ml wazuuuldiduiianududuvessesiuy
ca Y = a & 9 v & Y& A Y v v
Aoshgea aglusyiu 8.29 ng/ml Fanwansiavesnisaanuwuuldldidunasuuulddudainisnainududuves

gosluunosivoa Mugosluuiinnuessavesansivdsesnundelanieiuuin

(a) Needle-free injector (b) Control

Af 10 508U1ALNAINNTAReN (a) wuuldlddy (b) wuulddy

afUseuazaTUNAN1TIY

annsAnwTILaseenwuugUnsaldngfeadnuuulilddulagldndanulni waznisvegeu
nsldiuvesgunsaldneanunsaasulinasteluil

1) gunsaldaeseandawuuldldidulagldndsnulnihdildudnnsdusenisnszsunnvesyausndnln
(Impact driving method) Tunistusiudninenanunsa

a5 19pnuAunIEUINkaEANSITeIE 1L IneTTueINAGIEAMNAY 37 MPa way 233.33 m/s Aua1diu
N = S & o g o 2 o & o o
USue1 0.1 mL wazUSunaenfiindudmayin ks siun seunnias AU R e 1anaIRNaE U

- [ a o & v & Y @ ! el 1% o & 19 ¥ 2 14

2) Wenisnageunisindiineningideansuansliiuingunsaldaemedudnuuulilddulagly
nasnulihduianuansadendngtuimvisladiundiievesgns

3) ndwnvhnmsvegeunsdnandnedngideans Wethundessianunionveansuds uandlidui

a & v v e & 9 sa I~ = I W
miaﬂmLLUUI@J%L‘U;JLL@%LLUUI%L‘U&Juu mi‘waQaaﬂuu%imamaﬂqmummLﬂiaﬂluLLﬁmmx‘iﬂu
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