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ABSTRACT

An autoinjector allows a single use medical device serving for automatic intramuscular injection to deliver a
dose of a particular emergency drug through an intuitive activation mechanism. By design and structure,
autoinjectors are easy to use and are intended for self-administration by patients or untrained personnel.

Depending on the number of drugs filled in the cartridge, autoinjectors are divided by one-chamber type and
multi-chamber type. Most autoinjectors may have a special structure including spring-loading syringes and needle
which is specially designed to ensure strength due to the necessity of penetration through layers of clothing. The
purpose of this study was to introduce the design technology of autoinjector of multi-chamber type that could be
released into the two drugs sequentially. Additionally, we verified performance of the prototype developed by
applying the design.
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Fig. 1. Autoinjector(cited from ref. 1)
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Fig. 3. Detailed structure of multi-chambered single
autoinjector(2in1)
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Fig. 5. Mechanism for injection
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Table 2. Modulus of rigidity(cited from ref. 8)
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(cited from ref. 11)

T = =78/ = COP | COC
Specific ASTM
. - 1.01 1.02
gravity D792
‘Water ASTM 0
< <
absorption D570 & 001 001
Wat
A VAPOT 1 419 k7129 | gm-24hr | 031 | 0.56
transmission
Light ASTM .
transmittance D1003 % 2 92
Glass
transition DSC T 136 140
temperature
Tensile ASTM
MP: 62 66
strength D790 a
Tensile
: ASTM ,
break}ng D638 % 100 40
strain
S 54wt CoC, COPE B, UzEle}
& 1T Rl Eel Hoksp e, b o

_"

[e)
e, dekEat 22 =4 Svfel o Wil 9l
T FARIGE AEEEs QoA &=tk COoC,

COP: w2 it T, fejoh e FHA, 58
MA A, g 22 ZHol di=d oleh 2
5% Table 3ol YefiRlch coce ks =
o 1 s vkt WA & e TEEAl
(comonomer)®] H]&ol wet & W =7} AAEr
12 coc, corz wh= &7]e e A Ay
A glo] @A E9A ~EH fluoropolymers W3}
of AMgEE TheFEE 2ot ARt whet dyke E1
A 2B olxdg HojEth wEbi ZdE Ald

A B AsTA]e] £7] AR HEkei)
T GdFA7]2in)e] olERd 9 3 AL
A 4§ 871 COPE A3+t

2.3.3 FALE A
FAR iﬂb zlf‘& &) FES AES FTAL F-

A

Aol FEgFs wEd dukoz FF FAP|A F
AbetaLal sz
of APl AFFAP = T2 SFAFA AREE
7] woll oiF-ES okEo] wEA F5E F AE
TETFA FHjolth xolA & FARS FAR] 4
o] 1 ~ 3 inch(25.4 ~ 762 mm), A Alo]A] &= 20
~ 25 Golth. ghto] AAAEA FEAR AEEE
KMARK-1(e}EZAF /\VHJWE AN TR
GAFA]2in1)e] FAEL 22 ~ 23 G o]t} FARR
Zo]+ 18 ~ 23 mm=(Table 4) T5 FAY FAA
Aolo wHlg] g2t ole 5 FAISE AETAM]
7h Ao A ztol7E Q17 wiiEolth E A
FARd o] IR S A RE AYEE A dE AF
FAZE 59 Fal FEES Fo] 9l=d|(Fig. 8)
o] WL FARHlo] FAMSlo] w el A] AL
= 7] wiitel FF-elA 7] ARE FARATIE
ﬂ% ﬂxmi gofo o zlo] &3 7=
oML Aol A el FAz] Aol
& 9wnjsi=d A
FARR O] dol= FAP] 2Hg & FAP] UlFel ol

A= FAR Aol aEste] AAE ek gt

FAE Alo]A] AL Table 40 AA1E WY oy
ol X FHxshes FAF Al wEt H3S Fal A
o dutgo g FAATES FARE HH o] ASGE

FA1H ol7} dojds s ol

St ALEl7 )4 8kE] A A20E A2E (2017 4Y) /175



b - o]y - HHIE - e
Table 4. Injector, needle size and parenteral dose * Force required for assembly
according to injection site * Force required to actuate the injector
(cited from ref. 13) * Force required to defeat the needle shield or other
AL | TlakEAb EEEN safety mechanism
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Table 5. Specifications of autoinjector
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el FAPI | REFAP| | SAFAD|
Zo] 95.0 mm 144 mm 150 mm
27 12.240.1 mm | 17.4£0.2 mm | 17.4£0.2 mm
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o4 ML T} FAR o] 19 ~ 23 mm |18 ~ 23 mm |19 ~ 22 mm
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Verification for absence of leakage

Chemical resistance(i.e., data to ensure that the injector
label
recommended cleaning agents)

and its are not adversely affected by the
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Table 6. Required operational capability of each
autoinjector(cited from ref. 17, 18)
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FAP| KSFTAZ| | ShAFAL|
SN 09 ~ 3.6 09 ~ 3.6 0.9 ~ 3.6
(ke ) ) ) . ) .
= XA 7F
(s)
TFAPN
0.66 ~ 0.80 | 1.80 ~ 2.20 | 2.46 ~ 3.00
(mL)
ZA) =1 7] o
TARA |y 18 ~ 23 19 ~ 22
(mm)

Fig. 9. Apparatus for the measurement of activation
forces of autoinjector
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autoinjector

Table 7. Mean derived volume dispensed(mL) for each
autoinjector

ENETEY
T = | oz Tt CHE
FAP| | RSFAP| | SLFAP
Mean 0.75 2.13 2.87
SD 0.007 0.008 0.009
95 % CI* | [0.75-0.75] | [2.13-2.13] | [2.87-2.87]

*CI : Confidence Interval

Table 8. Mean injection time(seconds) for each

autoinjector

FAWAIZH
T = | o=z = CHS
FAP| | RSFAD| | SLFAD)
Mean 0.27 1.15 1.46
SD 0.028 0.085 0.057
95 % CI [0.26-0.28] [1.14-1.18] [1.45-1.47]
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Table 9. Mean exposed needle lengths(mm) for each
autoinjector

FAKE Zo
T = | oezm o CHE 2B
FAP| | REFAP| | SRAFAP|
Mean 20.05 22.05 20.85
SD 0.705 0.348 0.309
95 % CI | [19.94-20.36] | [21.89-22.21] | [20.70-21.00]

Fig. 11.

lengths of atropine
2-PAM autoinjector
multi—-chambered single auto
injector(bottom)

Exposed needle
autoinjector(top),
(miadle),
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Table 10. Injection volume according to injection

direction
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4 SD 0.012 0.015
95 % CI* 2.48-2.58 2.72-2.80
Mean 2.86 2.89
3}k SD 0.015 0.006
95 % CI* 2.82-2.90 2.88-2.90
Mean 2.13 2.71
ek SD 0.020 0.006
95 % CI* 2.12-2.14 2.70-2.72
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