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McKercher(1969)

McKercher(1971)
Basarabe(1982)
Nockler(1990)

Yeruham(2001)

Melo(2019)
Straw(1985)

Van
Donkersgoed(1999)

Valtulini(2005)

King(2010)

(£2) monovalent, 20}% &M

(5%) monovalent, S0t5 Wd; ©E F2(et L Il 2R
(Y=2) trivalent(01, A24, C3), ZX|&H 210l

(=) trivalent(01, A5, C), &%t EfX|9] 15-20% 20IE &

(O]22t&) FMD il SF22| D&

1 HoTT
0| ZA

11.3%, 14FKE 10%, &2

HEH AL i 12.5%;
:14.6%

otsd |0k

OA
o
0x
B

+Z(compressive myelopathy),

o
(O]=2) H. pleuropneumoniae 24A1: SH=A S01E SA

(PHLITH Clostridial bacterin, 1996 &/t 25| ZZ|8H At
IM: 2-100%(E='E); SC: 0-50%(Z='2)

(OIE2[0h) =% ZAHAluminium hydroxide Of|FHE BiAN): 64.8% otsd 2015

=2

(8]=2) Myco + Circo, =57 ZAF(1)n=3,134 pigs 0.57% (2) ABF: 40,866 head
2.51% 5% 9y



Kim &(2012) =Ll (=E2f LPC X&)

EAH|(No. carcasses) 467,628 149,055
Olef= HH =X 13,514 25,727
Old= % 2.7 17.3

[Q1Zt = &AloH] 56 487,000 (2011)

6.4X

205

[

&M (Lyons 5, 2016)
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1- HoO —
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Pak 5(2015) st=3i3| 2t2ICH (S, D YN XI=)

2010(0|¥B) 2014(12| 3) 2015(2=2| ©3)

AL CHAHESHEA 12,671 162,089 162,012
Old= H=H=+ 2,345 74,706 118,514
Oled= TlE, % 18.5 46.1 73.2
ot AT Bt SHgH 73,281 568,052 1,222,294
L s [ =l 1,302 8,286¢ 17,378¢

Gy 13y

[Q12F & &AIOH] JPH: = 1000HE, Xt= 21,008HF
13| M=: 1,3259
23| M=: 2 780

I-I_’F_ —

AHE%°I A%



$00,000

00,000

600,000

00,000

400,000

300,000

200,000

100,000

s No. of animals slaughtered smsm No. of animals with abnormal meat =-s==Incidence of abnormal meat(%)

755,18

183

0,783
i 24323

177,783

138,421

29237
5,636 -

2009 2010 2011 2012 2013 2014 2015

{} FMD vaccination —>

200

150

10.0

0.0

Olefs BUE FOI(=EE)

For better livestock raising
with REBORN

2020.06.24



ZAE2019.12.9~27 (157 &%)

ol=22l(2019) IR £ AN ZH| S('E)

=3} =4 OlMS ZHY | =3} EL W TR
37| 2,438 1,000 9,122,000 3,742
ke 1,7192 810 8,805,000 4,514
55 217 94 935,360 4,310
= 1,518 1,416 11,940,000 7,866
a5 1,450 965 9,541,000 6,580
e 1,183 577 5,775,000 4,882
e 4,290 1,415 14,148,240 3,215
M 861 494 5,271,000 6,122
S[ES 362 233 2,210,000 6,105
A 14,048 7,004 67,747,600 4,751

/O[S LIS 49.9% 3.6X _
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(Needle-Free Injection Device)
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3. 23 FAP| Lay

CIAFE] HH
= 1853: FAP|(hypodermic syringe) & (Charles G. Pravaz)
= 1936: 2& FAP|(needle-free system) || =(Marshall Lockhart)
= 1940s: 1U=2A?|(high pressure gun with liquid jet; Hingson &)
= 1950s: &83}
= 1980s: CiZSHWHO A1 HHAIFE m = T2H)
(@]

w AR HE: 5, WS G¥(injection site lesion), ©E AlZE X|A(C# L2

HAES), 2l d(iatrogenic) X FIHFEARE XHALE), FAFE SE(needle-
phobia) (evle 5, 2009; Al-kaf, 2017)
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= ZARE CHot
» S5 2l Y, 2EYE AE A= () HEAA =Y Bed T

Unsafe injections: defined as reuse of syringe & needle between patients
without sterilization

= B3 FAP|(needle-free injection device, NFID): Jet-injector

NFID: These devices use mechanical compression to force fluid through a small orifice, producing a

For better livestock raising
with REBORN

high pressure stream that can penetrate through skin & deliver drugs to the required depth without 3
using a needle 03 A
. _ o 1=
M= (smallpox), 20H]|(polio), €2 (measles) B4 15 F (Hingson et al., 1963; Reis et al, 1998) ;% ko
= O
o
= 0
ne =
Ak
Intradermal Injection Microneedies Nanopatch y o
b) 5] d) { ]
A a0 1
AL Al | =
|4 /l” T ALY
TTTTIYYYT T
[ Steatum Comeun |
s e
Subcutis Nanopatch
| Demis
Muscle
- Fernando(2010)
TR - Epidermal APCs
& - Dermal APCs
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(@]
S|

o ? o
| "°'—’-‘—E 100m/s |

T Hd =

5mm 1.68 ms 4.28 ms 22.96 ms

0 N

S| ZAFOFE FQ 2K
(15 MPa for human skin)
(Mohizin, 2018)

(b) L|5(2IX| cadaver) A& 3 Ehrt
(c) %) 8} 0.6MPa (i, i), 0.8MPa i, iv)

Ii_’F_ —

AH§%°I AIE



= WH(Power Supply)d| [HE 25

HES
. - ATZZ 0|18, T = 34 MH Dermojet®, Vacci-Jet®
Spring loaded injector o= “loy T 5T o™ o ik
PrING J M Medi-Jector®

Battery powered injector M=H 8iHI2| M o8, X5 ME™  IDAL®-Intervet, Boxmeer

ini ot=x i 012 XF= XHELX
Gas powered injector 2= helium gas 0|8, At MEH Jet®, Med-Jet®

(type of load)o]| [I}E 25

|(site of delivery)d]| (12 25

1. OJLY 2. T8} 3. 2]

Pulse®, Biojector®, Agro-
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* Streilein(1978)
— I 0| S| HALHS AIARI(SALT) I X HIA
— SALT(Skin-Associated Lymphoid Tissue): saimon(1994) Next i
= Keratinocytes: pathogen recognition receptor

» Langerhans cells: macrophage-like antigen presenting cells of the
epidermis
* Dendritic epidermal T lymphocytes: primitive T-cell immune system
= Migrant epidermotropic lymphocytes
= Melanocyte: epidermal pigment cells with immune properties
= Cytokines
* Draining regional lymph nodes
o DHAHM|E: IO|E >> 1] (salmon £, 1994; Bos, 1997; Fu £, 1997; Mitragotri S, 2005)

Dermis Epidermis
a-CD163'w b-CD163P°¢ c-Macrophages LC
‘m 20 pm . zﬂm ° 20 ym

&»f".‘_-’ ) A
o Yo *i® @ || o

5 pm ‘?ﬂ Oﬂ;«- 5 pm
Marquet 5(2014) ' - .

= —
=

o
M229| A|xt



Muscle

Mitragotri(2006) E%RYY
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EfX| D =Zlo| 2X|At M (dendritic cell) & Mo Exx
.ﬂangelﬂansc; L : ® >
EPIDERMIS Dja, T Y L
Y e A

DERMIS

ADIPOSE
TISSUE
(s.c.)

= > 9 (® ] ® /9 =) > ®
.oozoz.\.;;_\.;..,, PP @) e e ees
ol

resident cDC1L. < 22& ?" resident cDC2

(human ,CD1c DC*)
CD1la
CD172a ¥

pDC (rare)
CD4

y

¢ Blood vessel
Lymph vessel
with DC
migrating to
lymph node

Smith &(2014)



31lum

51um

76um

Increasing intensity

3mm

OIN|: .eZ E|Z(31 — 559um)0f| 2

REH(FY &5 160m/s)
Schramm-Baxter(2004)
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Liquid jet injection

) Stratum corngum |

Dermis

Epiderms

Microinjection ,,

-
-

mlcmmcdles

Tattoo device
Powder Gold particle
particle injection Injection
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OIX| E2|8 X4 M|IE 2 (Thomas, 1984)

Table 2. Range and mean values of LC numbers in normal human skin at different

anatomical sites.

Number of samples ~ LC per unit length  LC per unit area
Site (cases) (mm) (mean} (mm?) (mean)
Palm 12 0.4-7.0 5.4-58.5
(1-9, 11-13) (2.3) (25.9)
Sole 12 0-8.9 0-113.2
(1-11, 13) (2.5) {37.7)
Chest 7 0.4-35.1 9.8-1281.8
(1, 2, 4, 6-9) (16.2) (593.8)
Abdomen 12 2.9-30.3 104.3-566.6
(1,2,4,6-12,14,15) (9.9) (254.2)
Scalp 12 1.7-23.9 50-888.23
(1-4, 6-13) {11.5) (305.2)
Forearm + dorsum of hand 6 0.54-10.9 11-306.6
(6-8, 10, 12, 13) (6.3) (164.8)
Dorsum of foot 2 4.3-4.6 66.6—-125.8
(10, 13) {4.4) (96.2)

Statistical analyses (paired i-test)
Palm versus sole: t = 0.7, P > 0.5

Chest versus abdomen versus scalp: ¢ = 1.2; P > 0.1

Palm/sole versus forearm + dorsum of hand/dorsum of foot: ¢ = 2,81; P < 0.05

Cancer cases (2-9) versus non-cancer cases (10-15): t = 1.26; P > 0.1

A

555 £16

577 £17 ——

SIT£I13 —

529 £16 -
478 £11 —

263 11— |

22988 M
565t16 ———

585 £14 —

555 £10 ——<

C.
K=
1
@26t12 —"

490 £ 14 ——
402 £10 —
433 £18 11—
392214
402 £9 +
374 %14

\
322 t18 4 | |

e t9

362 115 —+

438219 —¢

B. ’
™
\_ ,,‘
448215 s 448%18
382 14—t 430£10
43) 14— \" 434 £13
46218 — 1 11 434113
4069 —r \\_472¢16
398218 2y | —-402%8
i !
430217 ; JW s 27
399 411 ——t | ——394¢8
426+8 2{ d—— 3629
- /ST 1626
D.
s
\
458t19 - 399 £ 15
421221 — —t— 464 £ 13
322 £10 —4 —+— 438212
424 £10 —L 14— 11 4est18
33417 — |\ <4— 485 £22
3resle ~ \_s75t8
19727 1= | N
208% 12 i\
446+ 14 — | 368 %14
[ | ——390%15
ez — L } 336 £13
_297 %16
|
Ll 80 14
297 =8 T W/ 3210

o
MzZZ2| A%

(Burman, 1983)
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HEEZ9| X4 M|E B (saint-Andre, 1997)

10| BI| £X|A MZ 22

26D Y W @

Species Mean Extreme values Technique
800 Turtle 192 - ATPase
Chicken 691) 423-953 ATPase
Rat (40 253 30 ATPase
E 6% ‘ Mouse
z ;] g C57Black/6 (M) 650 465-823 \'TPase
g % Q C57Black/6 (F) 950 542-1363 \TPase
K R sy s :
e ::0..' ; C57Black/6 690 470-820 \TPase
.E :é é Balb/C (M) 1200 7021689 ATPase ‘|>-|-|
T 2004 ?S % Balb/C (F) 1530 $09-2249 ATPase Jig
4 R Balb/C nude 1150 960-1330 ATPase oN
t? & Aljax 890 9901060 ATPase o
0 Eﬁ il Hamster 850 760-1300 ATPase J:_E):'y it
: Guinea-pig 1120 S30- 1460 ATPase El T-Q)I
Ahdomen Back EE 1E e . s o
920 782-1035 ATPase J.; MO
Anatomical locations Goat (30 485_7RS ATPase |'r|_|_5 >
Sheep 360 277-481 Achase 1 0
Cuttle 600 1279-1769 ATPase o
Cat 370 (D18 N
Pig 750 641-848 5/ ATPase i
Miacaque 780 H60-544 ATPase
Human (70 530-937 (bl
i 111489 ATPase
A9 633-724 A'lPase
991-1014 ATPase
H50 a7 971 ATPase
hY ATPase, MHC I
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& ENX]: =X|4F M| I 2 (Romano, 1992)

Site Group Sex Lés mm2 £ 50
Head A M 106+ 322 Group A: 1~2 week-old piglets
B M 8046+ 118 Group B: 6 mos pigs
F - 718+ 41.8 cs
c F 818+ 73.2 Group C: 2 2y/o
ear A Mt 4866+ 43.8
F 4568+ 50.8
B M 7334+ B1.4 i J
N [282a] t-test
Darsum A M 51856+ 51 » N
s h et (1) M AXW MESo| Qo3 Ko
F 6804+ 56 HO
C F 848+ 126.5 HADD
Tail A* M 4699+ 299
5 y o ae (2) 3L oLl B9IE X[ MZE2
F 6416+ 44.3 O o|st X|0| o2
c F 7418+ 548 """’l — I- l HACT
Hind limb A" M 5005+ 30.7
- 4625+ 31.1 _ _ o oOols =
B M 737.2 + 106.2 (3) IA B. A C:nLL: Tr—l?_l' xI'OIE
F 7066 £ 55 (o)
C F 818.7+ 71 EC'(p<0-0005)
Abdomen A M 503.9+ 37.4
F 4641+ 37.3 - o 00l|3 o
B Y 7362 + a;‘: (4) B CE’: .,.,.9|9_Pxf0| (Igiﬂ
F 7084+ 58.1
C - 8302+ 845
*P<0-002

= —
=]

o
MzZZ2| A%



3 FAP (1) M|

[

Epidermal powder immunization

(DNA-coated gold particles

or vaccine powders)
Liquid-jet injection
(Off-the-shelf vaccine
formulations)

Topical application
(Adjuvant patches, colloidal
carriers, ultrasound or
microneedles)

Ocular immunization
(Drops)

Nasal immunization

(Sprays and drops containing
adjuvants plus liquid formulations,
liposomes or microspheres)

Pulmonary immunization
(Aerosols or powders)

Oral immunization

(Liquid formulations and pills
containing adjuvants plus
liposomes, microspheres

or bacterial ghosts)

Vaginal or rectal immunization
(Creams containing adjuvants) /

Mitragotri(2005)
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Aujeszky's disease ‘% 51 | mAl DTQ,?tEgO%E —. Ferrari 5(2011)
<l E";LOI 2= =hXoIA 2| B =
PRRS slo| o9 =Alel kjo| gle S Martelli S(2007)
EMD 2101 Manisa, 1/16~1/4 dose Pandya &(2012);
EfX]: O Taiwan, 1/10 dose Eble 5(2009)

PCV2, Rabies, Sno £(2016); Beffort
Mycoplasma, (2017); Samina (1997);

Leptospirosis Wangmo &(2019)
=4l Faibles dl=s Grosenbaugh §(2004);

Lodmell(2003)
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4 Epidermal barrier S1f, H&?[et HALS 7 FARL S50 HAAEY

Figure 1. In the epidermis an extensive network of epidermal dendritic cells are present as a unique subpopulation of
antigen-presenting cells. On interaction with the den s made visible to T cells of the lymphocyte system.

The presentation of antigen to T cells S p in mounting an immune response.

Intra-dermal
vaccine administration
Antigen
Extensive
network of
Langerhans cell epidermal ' _
dendritic Epidermis
cells
T helper cell
Evans(2006)
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(H3) Before needling

Xie(2014)
FAFE £4HHXFA0|4 5000x)
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Chapter 1.1.8.

Principles of veterinary vaccine production
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Manual of Diagnostic Tests and Vaccines
Jor Terrestrial Amimals 2019

Disease Transmission
Vector

Needle Core
Bypasses
Dermal Layer

= Safety test

. 2% 52 oY Al

] %g*l‘é;' Tissu;:il:uma,
s A QJEimo}
T

= = o Food Safety &
Sharps Injury Risks

Non-Invasive

Micro Skin Opening
(909% smaller than needle)

Dermal Exposure

Instant Dispersion,
Better Absorption

= Efficacy test
n A RRY AR 0] 2ot OHAI
= 24 Al

. T A

D04 x|

I
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Nature Reviews | Immunology

Immune System

Y o

Innate
immunity
Qiokies:__, NK cells
. )
/:%3 °oge \

Naive Naive

CD4+ cDg*

T cells T cells
Adaptive 1
immunity

O

T helper cells Cytotoxic T cells
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Langerhans cell (LC)

301y

Terminally differentiating

Stratum Corneum
Stratum lucidum

Stratum Granulosum _e i 9¢ ok

Stratum Spinosum

Stratum basale

Basement membrane

Dermal dendritic
cell (dDC)

DCs cells

Subcutangous tissue

dendritic ceII(—’|‘—7(|M M=

HY HSS o7 |=0|

I LH O] BEO| =X

I.

!eratmocyte

20
ra

L Epidermis
IO O|F 7t HZ 5, 50-200um
ZEE, IHEE, 735 7IMs_E A&
FATEA MZ EX, & els
HIO|O HAZIES)2 A tA 2H
~ Dermis
Xl 1.5-3mm
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Protection & immune response in pigs intradermally vaccinated against
PPRS and subsequently exposed to hetero European field strain
Paolo Martelli a,*, Paolo Cordioli b, Loris Giovanni Alborali b, Stefano Gozio c,

Intervet International, Boxmeer, The Netherlands

1. PRRS Hjil= 2=, O 8F 20 &5 &, A7 B L
O|Lf HE2 MSDO| IDAL FALZ| AL
3. 21t
1) 2ES A M7 29 T H
2) L] H&5=2 U ST WEA 37t = WEA Lo
lable | 5 ;
Results of PCR from pig sera during post-vaccination (PV) period
lime A (IM) B (ID) C (ctrl)
[0 = vaccination 0/6 0/6 0/6 2 31
[1=T7dpv 0/6 4/6 0/6 S
2=14dpv 1/6 2/6 0/6 B 2
[3=21dpv 2/6 0/6 0/6
[4=28dpv 1/6 1/6 0/6 11
D0 =35 dpv/challenge 0/6 0/6 0/6 :
dpv, days post-vaccination; IM, intramuscularly vaccinated pigs; ID, intra- OTO i T5 TE T4 o @ ¢ Wor G847
lermally vaccinated pigs: ctrl. unvaccinated pigs. Time (days)

o
MZL9| A|Z}




Efficacy and safety of a new intradermal PCV2 vaccine in pigs

M. Sno M, E. Cox, H. Holtslag, T. Nell, S. Pel, R. Segers, V. Fachinger, M. Witvliet
MSD Animal Health, PO Box 31, 5830 AA Boxmeer, The Netherlands

Viral load in tussues post challenge
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7.0+ -
2 -I- — E —e —
i i 1 PCV2 W Al0f Ci3t DLf HE 3t 20l
e _
$ 50 2. MSD PCV2 LI|LfTH-E 4l Bl F=ALZ] O] &
2 40
g 3. 24t
30
& m x L
: 1) T HEZ0IA &7|LY Hio|2{A R &
] - -
x (@)
¥ 10 2) HAts, LdESH M CH=10 H5] 728
0.0 - ‘
Tonsil Ing In Lung
lable 4
Descriptive data of study animals and performance in PCV2-M. hyopneumoniae field efficacy study A.
Age (weeks) PCV PM Control Difference p-Value® p-Value”
PCV-control PM-control
Number of pigs for mortality (n) Study inclusion 606 602 602
Number of pigs for ADWG (n) 314 313 313
Mortality (%) 3-13 6 7 8 -2 -1 0.1407
13-24 3 2 5 -2 -3 0.0110 0.0001
3-24 9 9 14 -5 -5 0.0004 0.0020
ADWG (g/day) 3-13 328 +10° 331210 330+ 10 -2 +1 0.8369°
13-24 768 22 775+22 724 +22 +44 +51 <0.0001 <0.0001
3-24 569+9 5739 544 +9 +25 +29 <0.0001 <0.0001
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Comparison of different doses of antigen for intradermal

administration in pigs : The Actinobacillus pleuropneumoniae model
J. Bernardya,*, K. Nechvatalovab, J. Krejci b, H. Kudlackovab, I. Brazdovaa, Z. Kucerovaa, M

1. 8 Ciot oL §F 21t

2. UL ME 5ot 844 O] (Suivac APP ID and Suivac APP IM; Dyntec Ltd. X|32)
3. LY MBEHZ 7IF02mEL 22 SEQF H2 s E 7HX|1D A3

4. || F=AL7|= AKRA DERMOJET(ZZA) 0| 8.

5. 21t

:

1) HEHX| 5, DF X[£7|2 HALES0A 21 e 2oz &9l

able 2
‘esults of challenge infection of piglets vaccinated by different routes and doses of antigen (n =6)
Value ID1/9 ID1/3 ID D2 ID4 IM C
linical signs of dyspnoea n 3 0 1 0 3 2 6
ung score %(5.D.) 235(96)  70(56) 196(11.0) 21.1(134) 385(95) 265(63) 545(75
)ays when body temperature Cumulative number of days 23 9 13 9 19 16 38
exceeded 40°C
Jeaths n 1 - - - 1 - 1

o
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INTRADERMAL VACCINATION WITH 1/10 DOSE AGAINST FMDV PROTECTS PIGS AS
WELL AGAINST CLINICAL DISEASE AND SUBCLINICAL VIRUS SHEDDING AS

INTRAMUSCOLAR VACCINATION WITH A FULL DOSE.
Central Veterinary Institute of Wageningen UR (CVI), PO. Box 65, 8200 AB Lelystad, The Netherlands

Clinical signs VI OPF  VN-tiier 28dpv  NS-ELISA

Non-vaccinated exp 1 i3 i3 <03 33
exp 2 515 515 <0.3 o5 ] — - -
H d =
exp 3 505 505 <03 /5" 1 ?-X-“gl —Illllk_IO'” I:|'|°|_|' 'LLl LH jél o -9--]_—'|' %Il-ol_l
total 13/13 13/13 <03 o x> _ = JLTL .
2. =83 LUl EJAl 44 2
IM vaccinated (3pg) exp | w3 w3 25 03 I[_;L ]
“ = o T 2
exp2 05 (2LHY) S 21 0/ =gz CIEA o £
exp 3 (5 (5 23 05 Sy
— - T >
wl 0T IR T - I HEES 28TELl 1/107HK] My =3
. ox 1©
IM vaccinated (30pg)  exp2 (K] (VK] 25 0/5 = — I
et 3. FAZ|= IDAL O & & b
0
IM vaccinated (0.3pg)  exp 3 /5 (1LH) 5 ] 1/5 o o o = o
4 HAE Addl 25 BEE Wil 0|8
IM vaccinated (4x0.3pg) exp 3 (1K) (1K) 21 05
= ol = i =
_ 5. WM HE 28 20| SHES
1D vaccinated (0.3pg)  expl 3 3 1.7 03
exp 2 /5 (2ZLH) /5 ] 05 6 7E:|J—_||.
exp 3 /5 (1LH) /5 2.2 5
total 1713 1713 ] 2 2Fo| | LA = oll A
1) 1/108 =o| OLESOoME
ID vaccinated (3pg) exp 1 1/3 (2ZLH) 173 1.3 33 o
x A—I— —r e
exp2  _OSGLH) 25 L4 ors* o8& Hl==ot 21t =29l
total 18 38 14
1D vaccinated (4x0.3pe) exp 3 /5 /5 22 5
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IDAL

MSD #& L|Lf A7

PORCILIS® PRRS

PRIME PAC™ PRRS

PORCILIS® PCV ID

+PORCILIS® M HYO ID ONCE

_PORCILIS® AD BEGONIA
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CLINICAL TRIALS
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REBORN ATOM FMD

Reduced vaccine volume

xcellent immune response to vaccine

Better ways of mass vaccinating quickly & easily
(Obviate needle stick hazard & sharps disposal

Rapid administration & consistent reproducibility

Nlo pain & stress

Avoid problems of reconstitution & any effect of shearing
| rouble free, simple & user friendly

(Optimal antigen dispersion into the target tissue
\/|arkedly reduced risk of transmission of disease

ewer injection site lesions

\/lore constant delivery of vaccine & bioequivalent to that of needle & syringe

Deliver vaccine at a variety of tissue depths
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For better livestock raising
with REBORN

Vaccinate -

Beginning of New
Revolution
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