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The development of demonstration kit for intramuscular injection needle

display via smartphone inventor application
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Abstract
This research aimed to 1) develop 2) test the efficiency and 3) study the user satisfaction with the
demonstration kit for intramuscular injection needle display via smartphone works by the inventor application which
was the development of an existing demonstration set by using conductive fabric as a needle-detecting sensor at
each point and AVR microcontrollers for processing combined with half-fiber fiber mannequins, neck-cut, with arms

mounted on the base that could be adjusted the height. The demonstration set could display the result of needle
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stabbing with LED (Light Emitting Diode) and could be displayed via a smartphone in the Android operating system

with Bluetooth technology. The results showed that anatomical resemblance had a high level of satisfaction with

mean value 4.36 (Full score is 5.00) and the standard deviation was 0.17. The LED display, sound alarm and the

smartphone display in the Android operating system were 100 percent accuracy and had a high satisfaction score

with mean value 4.36 and the standard deviation was 0.55. This developed demonstration kit can be assessed and

applied in the public health program at Sakon Nakhon Rajabhat University.

Keywords: injection needle, sensor, microcontroller, Arduino, inventor application
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Figure 1 a) Designing with software packages,

b) Creating an actual work pieces.
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Figure 4 The sizes of the conductive fabrics.
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Figure 5 Creating a needle stabbing point.

Figure 6 Intramuscular injection needle Kit.
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Figure 8 a) Schematic diagram b) Circuit and c) Installing the equipment into the circuit board.

Table 1 Defining working conditions of the development of demonstration kit for intramuscular

injection needle display via smartphone works by the inventor application.

case of stabbing the needle LED display sound alerts show results via smartphone
correct green no warning gnan

correct, but not deep enough yellow warning an_muﬂ‘iﬂﬁnm
incorrect and deep enough blue warning Tignaauarliianne
correct, but too deep orange warning gnaAusAnIiY
incorrect and too deep red warning 1ﬂqnimLL@:§ﬂLﬁu

anvhsanesinallsanfuasdendsunsy
LU ies Aenunsndenseld App inventor
servers el sunsuudn shanmageuiulisunsy
120231894 (Android emulator) visansdniinene
Android Tmﬂmﬁ%ﬂiuﬂ%qﬁmmxéﬁﬁﬁiﬁﬂixﬂﬂm”l,%

inventor application lun195udasa284N1TUAAINA

dunsdnidenadiasssuufimnsueunsess
44 . A was
ngniiaNsiefian Buetooth lunsinauialaiu
ArANLEUEe T uargNsvananafiotLaineng -
gl a1d 3 deyaazuananaciuanintnudos
watnainduduiiunes Inaduneunisnieu

wanelulseu (Figure 9)

Table 2 Physical performance test for demonstration kit for intramuscular injection needle display

via smartphone works by the inventor application.

issues average standard deviation satisfaction levels
1. size of the demonstration set 4.80 0.45 highest level

2. position of the hypodermic needle 4.80 0.45 highest level

3. toughness of the needle stabbing point 4.80 0.45 highest level
4. flexibility of the needle stabbing point 3.80 0.45 high level

5. resistance to needle stabbing 3.60 0.55 high level

total average

4.36 0.17 high level
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Figure 12 Efficiency of display results via smartphone works by the inventor application.

a0 (Figure  12) U3£&NBAINAIUAN
- ' <

NEIRIINITuanINanIuanN1Ialnuly
srundfjiRnisueunsess lnuiin1snAdey
1Aa18ANITuNadNanadinndiiananiua
NNUANTA TG AeualnatAtuauIuines
Tnefmnnlalunnsmeuaued (sensitivity) Aanng

@ =l
UWNINRALREN 3

U

Aunfl uaziileiinianen
WindngneanssuuaziinisLin (reset) foya
et AnnITagaulsngan Slesianis
MARBLUTNGNAASIUIU 20 A3s uanediananu
“qnam” 20 A%t nageuLnadnEnEgnaauslian
nas U 20 A% uansdianaa “gnasulian
wa” 20 A negeuuwnadadanlignaauazlaian

WoAUIL 20 AT uansdeman “lignaauas

Tdanwa” 20 A3Y NeaeaLWNENBALNgNAALEAN
AUAMI 20 ATS UandiaAN “QnanusAnIAL”
20 Af uaznagauundnanenldgnqauazan
AU 20 AT uansdiann “lignanuazan
WA 20 AT TINARINNITUNALTNRAELNTS 5 N3d)
:/I ‘ﬂl 1 I8
duANneEans lunsuansRaluaun falnuly
seuulf)iRnsueUATREAYRITAGNBANTUNALTN
= 3 1% dl” ' o« 1%
nediandstianansnaliuannintnusion
a o a ol a; a <1
wanataduauaunefiAuneInseAn iy

%a8az 100

114 AuNanalazaddldinansn
NISHNBTNDAALINNAINLLAUAAINANIY
4 v a s a 4
AN15ATNUY ArgualdNALATUAULIULARS

wanaly (Table 4)



122 Q.uM3d. 8(1) : 112-125 (2563)

Table 3 Efficiency of sound alerts for demonstration kit for intramuscular injection needle display

via smartphone works by the inventor application.

sound alerts
No. correct, but not deep incorrect and deep correct, but too incorrect and too
correct (warning)
enough (warning) enough (warning) deep (warning) deep (warning)
! ) 0 D) 0 0
2 ) 0 <) <) 0)
3 ¥ ) © ) <
4 ) 0 D) 0 0
> L) 0 0 0) 0)
6 ) 0 0 0 0
! L) <) <) <) <)
8 ) 0 0) 0) <)
o ) 0 0) <) 0)
10 ) 0 <) L)) <)
B ) 0 0 0 0
2 ¥ D) 0 L)) 0
" ¥ D) 0 L)) 0
' ¥ L)) 0 L)) *)
1 ) 0 L) L) )
10 ) L)) L) L)) L)
i ) 0 0 0 0
18 ) 0 0 0 0
19 ) 0 0 0 0
20 L) R0) R0) ) R 0)
total 20 20 20 20 20

Annotation: ‘)) not showing results, “")) " show results

Table 4 Gender and status of assessment respondents.

status and basic information of respondents amount percentage
male 1 2.04
gender
female 48 97.95
total 49 100.00
instructor 2 4.08
status
students 47 95.91

total 49 100.00
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Table 5 Satisfaction of respondents for demonstration kit for intramuscular injection needle display

via smartphone works by the inventor application.

issues average standard deviation satisfaction levels
1. the size of the demonstration set is appropriate 4.33 0.52 high level
2. durable 4.37 0.53 high level
3. easy to move 414 0.84 high level
4. actually works 4.61 0.57 highest level
5. easy to use, not complicated 4.55 0.54 highest level
6. show accurate results 4.08 0.67 high level
7. save energy 4.22 0.59 high level
8. convenient to clean and repair 4.39 0.64 high level
9. users have the confidence to stab a syringe 4.43 0.68 high level
10. the resulting expertise to stab a syringe 4.45 0.61 high level
average total 4.36 0.55 high level
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