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Tom tit

Nghién ciru nay nham ché tao hé théng tinh mach sir dung trong mé hinh tiém truyén
tinh mach chi trén. Qua tim hiéu vé hinh thai tinh mach tir thi, dé c6 duoc cac gia tri
chiéu dai tinh mach mu ban tay, duong kinh va d6 day cua tinh mach chi trén. Két qua

ché tao dugc md hinh hé théng tinh mach chi trén bén phai. Puong kinh trong tinh mach
nén nho dan tir 4 mm dén 1 mm, dudng kinh ngoai tir 12 mm dén 9 mm. Phan thao luan,
giai thich vé viéc tang d6 day thanh mach, khéng 1am anh hudng dén tinh chinh xac cua
md hinh ché tao, trong thuc hanh tiém so véi thyc té 1am sang. Vi duong kinh trong 4

mm tuong duong dudng kinh trong tinh mach ti thi 1a 3,98 mm. Két luan cho thay, tly
theo muc dich str dung mé hinh tinh mach dé tiém truyén, do huyét ap, do nhip tim hay
do tim mach, dém nhip mach, dit catheter ma ché tao mé hinh hé théng tinh mach cé
chiéu dai, duong kinh, d6 day, hinh dang, mau sic sao cho phu hop.

Nhan 10/02/2025
Puoc duyét 02/04/2025
Congbd  28/04/2025
Tur khoa

ché tao, mé hinh,
tiém truyén, tinh mach,

silicone

® 2025 Journal of Science and Technology - NTTU

1 Dt van dé

Xuét phat tir thuc té cia Phong Thuc hanh ky ning
Skills Lab, Khoa Y, Truong Pai hoc Nguydn Tat
Thanh (NTTU) c6 nhu cau sir dung mé hinh tiém
truyén tinh mach chi trén trong dao tao thuc hanh.
Trong khi d6, cac san pham nhap khéu tir cac nuée nhu
Trung Quéc — Cong ty Thiét bi y té Hué Loi [1], My —
Nasco Healthcare Model LF01121 [2], buc — 3B
Scientific Model 1021418 (P50/1) [3], Nhat Ban —
Kyoto Kagaku Model MW9 [4], cac hé thdng tinh
mach duoc lam tu silicone ctiing, khéng tao dugc cam
giac tiém gidng mach mau that, va c6 hinh dang khéng
gidng cau trdc giai phau. Nhugc diém I6n nhét cia mo

hinh tinh mach nhap khau 1a d¢ bén khéng cao [1-4].

https://doi.org/10.55401/jcqvvi4l

Cu thé theo két qua khao sat cua 4 nhom ddi tuong:
giang vién — diéu dudng vién; giang vién — bac si; diéu
dudng vién; sinh vién nganh diéu dudng, mdi nhom 10
ngudi, V6i tong s lugng miu n = 40 ngudi. Panh gia
chat luong mé hinh tinh mach nhap khau cua Puc, chi
sau trung binh vai chuc dén mot tram mii tiém 14 bi ri
va xi nudc, khéng con st dung duoc nita, bit budc phai
thay bo tinh mach khac hoac chi st dung tiém khong
khi, khong bom nudc vao mo hinh tinh mach (Hinh 1).
Diéu nay 1am anh huong dén hiéu qua thuc hanh 1am
sang trén moé hinh, tir d6 da nghién ctu thir nghiém
nhiéu loai héa chat, sao cho dat duoc 5 tiéu chi: do dan
hdi, 40 dic khit, kich thudc, an toan, mau sic theo
thang Likert 5 diém [5].
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Hinh 1 Tinh mach trong mé hinh tiém truyén tinh mach
chi trén caa Dic ché tao. Mdi miii tiém déu dé lai vét kim,
chi sau trung binh vai chuc dén mét trim mii tiém 1a bi ri
va Xi nudc
Mot nghién ctru gan véi huéng nghién ciu cua tac gia,
vé so sanh mé hinh da tong hop cé ban trén thi truong,
thay thé cho dao tao phau thuét [6]. Cu thé: di liéu
dugc thu thap, cho tam san pham téng hop chit thay
thé da, c6 ban trén thj truong, dé so sanh khach quan
V6i co ché sinh hoc cua da ngudi, duoc thuc hién thong
qua phép do mé dun dan hdi. Tam san pham do la:
moderex foam dressing, sigma lance basic, limbs va
things, sigma lance advanced, suture doctor, sigma
lance infinity, vai ni (felt), generic silicone
Két qua cho thay, nhin chung vai ni (felt), nhan dugc
két qua danh gia kém nhét trong cac tiéu chi. Cac san
pham ché tao tir bot (foam), duoc danh gia gan giéng
v6i da nhét vé dac tinh d6 dan hoi ddi véi 3 vang da
mat, lung va chi trén.
Tim hiéu vat liéu dung dé ché tao mé hinh c6 dic tinh
vat Iy ctia da ngudi, nguoi ta thiy rang cac vat liéu pho
bién nhét duoc sir dung dé ché tao da la huyén phu long,

chat sén sét, chat dan hoi, nhya epoxy, kim loai va vai
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ni. Chat dén nano va vi mé co thé duoc tich hop vao
cac mo hinh da dé diéu chinh cac dac tinh vat Iy cua
chung. Silicone c6 do bén cao trong thoi gian dai va c6
thé dugc duc, dé thu duoc nhiéu hinh dang khac nhau,
tir hinh hoc don gian dén hinh dang giai phau, hinh
ngudi [7]. Silicone dugc cAu tao tir cac polyme hitu co,
vo co co6 chira Si, O, C va H [8].

MGt nghién ciu vé ché tao mé hinh bang silicone, dung
cho vi phau than kinh ngoai bién [9]. Trong nghién ctru
nay, vat liéu gom chat dan hoi silicone, sir dung gom 2
thanh phin A (SL-3358) va B (SL-3358), do tap doan
KCC, Han Quéc cung cép. Dau silicone duwoc mua tir
Sapar, Thé Nhi Ky (PMX200-350 CST). Soi bong da
dugc mua tir cac nha cung cap dia phuong. Thudc
nhudém duoc str dung dé tao mau duoc lay tir Wacker
Chemie AG (Birc). Cac tinh chit co hoc, dugc danh gia
bang may kiém tra van ning, va dung kinh hién vi dién
tir quét (SEM), ciing x4c nhan rang kim khau khong tao

ra cac 15 dang ké tai cac vi tri thuc hanh khau vi mé [9].
2 Phuong phap nghién cau

Dau tién, tham khao cac bai bao vé hinh thai tinh mach
tir thi, dé co dugc cac gia tri chiéu dai tinh mach mu
ban tay, duong kinh, d6 day cua tinh mach chi trén. Sau
d6 phan tich hinh thai tinh mach caa 40 chi trén tir 20
tir thi hién tang tai Truong Pai hoc Y khoa Han Quéc
gém 10 nam, 10 nir, do tudi trung binh (76,75 + 13)
tudi, dao dong tir (48-94) tudi [10]. Sau khi mé ting chi
trén, md hinh phan bé cua tinh mach nén va cac cau
trac dugc ghi lai.

Két qua, duong kinh tinh mach nén la (4,93 £ 1,18) mm
(tay trai), va (4,08 + 1,49) mm (tay phai). Canh tay trai
c¢6 duong kinh tinh mach nén rong hon canh tay phai,

nén cé loi hon cho tha thuat tiém. Phan tich dva trén
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gidi tinh cho thdy duong kinh tinh mach nén cua nit
4 53 mm |6n hon caa nam 4,48 mm.

Mot nghién ciu khac vé tinh mach dau, va nén & cung
tinh mach mu ban tay, da dugc mé xé dé quan sat chiéu
dai cung tinh mach mu ban tay, duong kinh va d6 day
ctia tinh mach dau va nén (Hinh 2). Day 1a nghién ctu
quan sat cat ngang, duoc tién hanh trén 50 ban tay cua
tu thi (36 ban tay cua ta thi nam, 14 ban tay cua tu thi
nir) tai Khoa Giai phau, Bénh vién Dai hoc Y khoa
Kathmandu, Duwakot) [11].

Két qua cho thdy, chiéu dai trung binh cia cung tinh
mach lung mu ban tay & xac chét nam (190,3 + 28,4)
mm 16n hon déng ké so véi & xac chét nir (165,1 + 13,6)
mm. Puong kinh trung binh cua tinh mach dau, dwa
trén chu vi ngoai va trong twong tng & mu ban tay phai
I16n hon (2,98 = 0,08) mm va (2,89 + 0,08) mm, so véi
mu ban tay trai (2,93 £ 0,08) mm va (2,86 £ 0,07) mm.
Ngoai ra, bé day trung binh cua tinh mach nén & ca hai
giéi tinh (0,10 + 0,01) mm.

Hinh 2 Hinh anh mé xé ban tay tu thi, cho thdy cung tinh
mach mu ban tay, va thuéc cap ki thuat sb duoc sir dung
dé do chiéu dai cung tinh mach lung mu ban tay [11]

Céc vi tri phd bién nhit dé tiép can tinh mach 1 céc

tinh mach néng & chi trén, dac biét 1a cac tinh mach mu

ban tay, va tinh mach gitra khuyu tay [12]. Tinh mach
quay (cephalic vein) & vi tri mat ngoai cua cang tay,
chay doc theo canh ngoai cua canh tay. Pay la mot vi
tri d& tiép can, va hay dugc sir dung khi can tiém ven
hodc rat mau. Tinh mach tru (basilic vein) ¢ vi tri mat
trong cua canh tay, gan véi da. Mac du dé tiép can,
nhung tinh mach nay thuong ¢6 thé nam sau hon, va co
thé kho tim hon so véi cac tinh mach khac. Tuy nhién,
khi tim thiy, day 1a mot lua chon 6n dinh dé tiém ven.
Tinh mach chéo (median cubital vein) & vi tri vung
khuyu tay, 1a vi tri tiém ven pho bién nhat [13]. N6 nam
& gitta, két ndi gitra tinh mach quay va tinh mach tru
(Hinh 3). Pay la tinh mach d& dang tiép can, va thuong
dugc st dung vi ¢6 vi tri thuan loi, va it ton thuong cac
md xung quanh. Trong thuc té, viéc lua chon vi tri tiém
tinh mach phu thudc vao tinh trang 1am sang cua bénh
nhan, kha ning tiép can tinh mach, va ky thuat cua
nguoi thuc hién thu thuat.

Tinh mach tru (nén)

Tinh mach quay (diu)

Tinh mach chéo (gita trute)
Hinh 3 Tinh mach chéo (gitra truéc) la vi tri phd bién nhét
dé tiém tinh mach chi trén.
Tir cac tham khao trén, tac gia nhan thay silicone dang
long, ¢ dac tinh gan gidng véi md sinh hoc cua tinh
mach, chon pha mau xanh lam dé tao ng tinh mach
méu chi trén, c6 nhiéu phan nhanh gan giéng véi giai
phau. Héa chét va thubc nhuém duogc chon, dé dua vao
nghién ciru nay déu c6 san thong qua cac nén tang mua
hang truc tuyén, c6 thé truy cap duoc nhu AmazonTM
hozc trang web chuyén dung cia nha san xuét.
Phuong phap ché tao: tir cac s6 liéu v& hinh thai tinh
mach ti thi, gi4 tri chiéu dai, duong kinh va d6 day cua
tinh mach chi trén, ta v& md phong hé théng tinh mach
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bang phan mém SolidWorks. Sau d6 tao khudn theo
hinh v& mé phong nay. Tién hanh pha tron silicone long
véi thudc nhudm, rdi @6 silicone xung quanh khudn.
Thoi gian dong dac 30 phut, thoi gian dong ran hoan
toan 4 gio. Cubi cuing, thao ra khoi khuon, s& co do rong
ctia md hinh h¢ théng tinh mach. Hoan thanh qua trinh
ché tao.

C6 3 phuong phép kiém tra danh gia dic tinh co hoc.
Phuong phap 1 1a danh gi4 theo tiéu chuan cia nha
cung cip hoa chat. Phuong phap 2 1a dung phan mém
SolidWorks dé v& 3D, sau d6 dua vao phan mém tinh
toan Ansys (phuong phap phan tir hiru han), nhap cac
thong sé kich thudc, khdi luong riéng dé tinh do dan
hoi, tng suat (Hinh 4). Phuong phép 3 1a danh gia bang
thuc nghiém, dé thuc hién phuwong phap nay, dau tién
phai ché tao md hinh hé théng tinh mach c6 kich thudc,
va hinh dang dting chuan ciia may thi méi do dugc. Tuy
nhién, phuong phap thir 3 chua dugc thuc hién do gap
kho khan trong viéc tim may do phu hop.

Trong nghién cttu nay, tac gia danh gia dac tinh co hoc
theo phuong phap 1, tirc 12 theo tiéu chuan cua nha
cung cip hoa chat gdom silicone, va thudc nhuom.
Thong sb ky thuat va dic tinh co hoc cua héa chét: ty
Ié tron theo trong lugng 1 loai A va 1 loai B, dd nhot

Tinh mach quay (Gdu) Tinh mach chéo (giira trwéc)

Hinh 5 M& hinh hé thdng tinh mach chi trén cé 5 6 ludi,
mau xanh lam, chét liéu silicone, chiéu dai 600 mm,

khéi lwong 100 g
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loai 3 000 cps va 9 300 cps, khéi luong riéng 1,07
(g/mL), do bén kéo 160 psi, do co rat < 0,001 in/in,
nhiét do gidi han €53 dén 232) °C.

R\ \

Hinh 4 Cac hinh vé& md phong bang phan mém
SolidWorks doc tur trai sang phai. Hang trén cung
(Hang 1) hinh v& riéng 1é tirng phan: mach mau, mé
co, bao da. Hang duéi ciing (Hang 2): sau khi da 1ong
ghép céc phan lai véi nhau, ta c6 thé tiy chon tung
d6i tuong dé quan sat (ngudn GrabCAD). Dir liéu
cac hinh vé& nay duoc dua vao phan mém tinh toan
Ansys dé tinh 6 dan hoi, tmg suat.
3 Két qua va thao luan

3.1 Két qua: san pham 12 mé hinh hé théng tinh mach
(Hinh 5 va Hinh 6). Puong kinh trong tinh mach nho
dan tir (4-1) mm, duong kinh ngoai tir (12-9) mm. C6
3 16p: 16p ngoai cung day 1 mm, 16p gitta ¢o gel long
day 2 mm, d¢ gian dai va dat trén 1 000 %, I6p trong

cung day 1 mm.

- ’
Lép ngoai cing (b4

Hinh 6 M0 hinh hé thng tinh mach c6
3 16p: 16p ngoai cung, 16p gitia, l6p
trong cung
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3.2 Thao luan

Thao luan 1. Hiéu qua caa cac thdng sé thanh mach trong thuc hanh 1am sang trén mé hinh

Bang 1 Céc théng sb thanh mach

Théng s6 thanh mach

Ti |é pha trén hoa chat 1:1

Hiéu qua thuc hanh lam sang

S6 16p: 3

50 g silicone loai A va 50 g silicone loai
B

Hé thdng tinh mach c6 3 16p, giéng thuc
té hon so véi 1 16p. Bong thoi tang do bén
st dung

Lép trong cung: 1 mm

10 g silicone loai A (SL-3358) va 10 g
silicone loai B (SL-3358)

Do dan hoi tét, déo dai giit mach khong
bi xep

Lop gitra: 2 mm

25 g silicone gel loai A (gel SL) va 25 g
silicone loai B (gel SL)

Do dac khit tét, gip bit kin 16 kim sau
mai lan tiém

Lép ngoai cung: 1 mm

15 g silicone loai A (SL-3358) va 15 g
silicone loai B (SL-3358)

Do dan hoi tét, déo dai khong bj rach sau
mai lan tiém

Thao luan 2. So sanh mé hinh hé théng tinh mach do tac gia ché tao, véi mé hinh tinh mach cia Pic ché tao, va

tinh mach tir thi

Hé théng tinh mach do tac gia ché tao, co chiéu dai tir nach dén cang tay 600 mm, ngan hon so véi hé théng tinh

mach cua B¢ ché tao 700 mm, do khac biét trong viéc chon mau dé ché tao (Hinh 7).

A

amy—==-d

Hinh 7 Hé thng tinh mach do tac gia ché tao co chiéu dai 600 mm (Hinh A), ngin hon so véi hé thong
tinh mach cua Buc ché tao (Hinh B)

Dé tiang d6 bén, va giup sinh vién d& do tim tinh mach,
nén tac gia da ché tao mo hinh tinh mach co do day 4
mm day hon so véi m6 hinh cua Pic 1 mm, day hon

tinh mach tu thi 0,10 mm (Hinh 8). Viéc tang do day

duong duong kinh trong tinh mach tir thi 3,98 mm.

Hinh 8 So sanh d6 day cia thanh tinh mach nén. Tinh mach tac gia ché tao day 4mm (Hinh A), tinh
mach cia Bt ché tao 1 mm (Hinh B), tinh mach ti thi 0,10 + 0,01 mm (Hinh C) [11]

Truong hop tiém trén nguoi that, khi kim tiém duoc rit
ra, CAC soi co tron & thanh mach mau nho va co van gan
d6 co6 thé co lai nhe. Didu nay gilp giam duong kinh

mach mau, giam chay mau. Da va md dudi da c6 do
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thanh mach, khéng Iam anh hudng dén tinh chinh xéac
ciia md hinh trong thyc hanh tiém so voi thyuc té 1am

sang, vi duong kinh trong tinh mach nén 4 mm tuong

dan hoi nhit dinh, nén khi kim rdt ra, chiing s& bat tro
lai vi tri ban dau, tao ra mot &p luc co hoc ty nhién gidp
hd tro 1am kin vét tiém. Tuy nhién, phan Ién hiéu qua

bit kin 1a nho vao co ché dong mau va tac dong ap luc
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ép nhe bang bong gon sau tiém. Truong hop thuc hanh
tiém trén mo hinh, sir dung nudc thay thé mau. Nuéc
khéng co co ché ty dong nhu mau, nén sau khi rat kim
ra s& dé lai 15 tréng. Chinh nho gel long & 16p giira cua
md hinh, bit kin vét kim, ngan can khéng dé nuéc xi ra

bén ngoai. Do do, viéc tang d6 day thanh mach mang

Tap chi Khoa hoc & Cong nghé Vol 8, No 2

lai wu diém: ting d6 bén, tang sb lan sir dung md hinh
hé thong tinh mach. Vi 16p gel cang day thi cang nhanh
bit kin vét kim tiém sau khi rat kim ra. Chét liéu cua
mé hinh hé thdng tinh mach do tac gia ché tao bang
silicone déo, c6 do bén kéo 160 psi, (Bang 2 va Hinh
9).

Bang 2 So sénh md hinh hé thng tinh mach do tac gia ché tao, véi mé hinh tinh mach caa Duc ché tao va tinh mach tir thi:

chiéu dai tir nach dén cang tay, dudng kinh trong, duong kinh ngoai tinh mach nén, d6 day cua tinh mach nén, sé I6p thanh

tinh mach, s6 miii tiém, chét liéu

Thong s6 ky thuat

Tinh mach tac gia

Tinh mach caa

Tinh mach tir thi

ché tao Pirc ché tao
Chiéu dai tir nach dén cing tay (mm) 600 700 700
Puong kinh trong tinh mach nén (mm) 4-1 3,98
Puong kinh ngoai tinh mach nén (mm) 12-9 4,08 +1,49
Do day cua tinh mach nén (mm) 4 0,10 £ 0,01
S6 16p thanh tinh mach 3 3
S6 miii tiém > 500 100 Tuy thudc vao mod

Chét liéu

Silicone déo, va gel

Silicone cting

M@ sinh hoc ngdm
formon

Hinh 9 Ma hinh h¢ thong tinh mach chi trén, do tac gia ché tao két hop vai I5i chi trén va bao da chi trén do tac gia ché
tao tir mot nghién ctru trude do (Hinh A) [14-16]. So sanh véi mé hinh tinh mach chi trén ciia Buc ché tao (Hinh B)

Thao luan 3. Chuan bi dung cu cho bai thuc hanh tiém tinh mach chi trén (Hinh 10). Gdm mé hinh hé thng tinh

mach do tac gia vira ché tao, trong két qua nghién ctu nay. Két hop voi I3i chi trén va bao da chi trén, tai nhya
chua nuéc thai, dng tiém (5, 10, va 20) mL va kim tiém sé (20-23) G, kim dai (25-40) mm.

[ 0] .
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M4 hinh hé théng tinh mach @i dwoc dit vao bén trong

Thi nhwea cl;ﬁa nwéc thai

Ong tiém, kim tiém

Hinh 10 Chuan bi dung cu cho bai thyc hanh tiém tinh mach chi trén

Thao luan 4. M6 hinh tao tin hiéu huyét &p, nhip tim,
nhip mach trong x&y dung bai thuc hanh ky nang do
huyét ap, do nhip tim, k§ ning do tim mach, dém nhip
mach trén mo6 hinh. C6 2 phuong phap mo6 phdng tao
tin hiéu huyét ap, 1a bom day khong khi lién tuc vao bo
mo hinh tinh mach dan khi, dé do 4p suét chat khi. Tuan
theo phuong trinh trang thai khi 1y tuong, cong thuc (1)
(2), hoac bom nudc lién tuc, vao bd mé hinh tinh mach
dé do ap suat dong chat 1ong. Tuan theo dinh luat bao
toan thé tich hay con goi 1a phwong trinh lién tuc, cong
thae (3) va phuong trinh Bernoulli, cdng thac (4).
Phuong phap 1. M6 phong tin hiéu huyét ap, nhip tim
bang chat khi Iy twong (Hinh 11)

Hinh 11 M hinh chi trén tiém truyén, dugc ndi véi may
bop bong dé ty dong héa md phong tin hiéu huyét &p, nhip
tim. Trén hinh, may do huyét ap hiéu Omron hién thi gia
tri huyét ap tm thu 122 mmHg, huyét ap tam truong 81
mmHg, nhip tim 81 lan/phat. Két qua do cho thay huyét
ap moé phong dang ¢ trang thai binh thuong.

Phuong trinh trang thai khi ly tuwéng

P -V P, -V

lT1 1 — ZTZ 2 (1)

Trong d6: P, V; , Ty, Py, V, , Ty : lan luot 12 &p sut,
thé tich, nhiét do chat khi Iy tuong tai trang thai 1 va 2.
Xét trong diéu kién dang nhiét, dung cong thic:

P, -V, =P, 1-V, 1(2)
Tir cong thirc (2) ta thay, néu chat khi di qua doan mach

mau c6 duong kinh trong ting thi thé tich chat khi ting,
suy ra ap suat chat khi tai d6 giam, tirc 12 huyét ap thap.
Phuong phap 2. M6 phong tin hiéu huyét 4p, nhip tim
bang chét long 1y tuong

Dinh luat bao toan thé tich chat long 1y tuong

S1.v; =S, T.v, L (3) Trong d6: S;, v, S,, v, lan
luot I tiét dién, van toc chat long 1y tuong tai vi tri 1 va 2

Phuong trinh Bernoulli

2
P+ pgh + val = const (4) Trong do:

P,pgh,p ”Tzi - 1an luot 12 &p suat thuy luc, &p suat tinh,
&p suat dong

Tur cdng thic (3) va cong thic (4) cho thdy, ting tiét
dién s& giam van téc chay, kéo theo giam &p suit dong
tac dung I1én thanh mach mau, tac 1a huyét &p thap.
M6 hinh tiém truyén chi trén, duoc ndi véi méay bop
bong dé tw dong hoéa (Hinh 11). Bong bop duoc lay tir
may do huyét ap c6 kich thudc vira phai, luu lugng khi
ma mdi lan bong day ra di cho 6ng mach mau dan khi
véi duong kinh trong tir 4 mm. Két qua do hién thi trén
may do huyét 4p tdm thu 122 mmHg, huyét &p tam
truong 81 mmHg, nhip tim 81 lan/phit.
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Hinh 12 Do tim mach, dém nhip mach tai c6 tay. Khi st
dung mé hinh h¢ thong tinh mach duing trong thuc hanh dém
nhip mach, thi can ché tao do day thanh mach méng, dé ting
cam nhan xtic giac khi bom khi vao
Két luan hé théng mo hinh nay cé thé md phong duoc
tin hiéu huyét ap binh thuong, cao hay thap tiy thudc
vao tdc do bop bong, kich thude bong bop, dudng kinh

dng mach méau dan khi. Ngoai ra, khi mé phong duoc
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thong sé huyét &p, mé hinh nay con st dung dé thuc
hanh k¥ ning do tim mach, dém nhip mach tai c6 tay
(Hinh 12).

Thao luan 5. Kha nang ting dung trong mai truong lam
sang thyc té

M& hinh tinh mach caa Buac ché tao, c6 s6 1an tiém toi
da khoang 100 In tiém/L bd. Mé hinh hé théng tinh
mach do tac gia ché tao khoang 500 lan tiém/1 bo. Vi
du: chi can 2 bd md hinh hé thong tinh mach 1a c6 thé
dao tao voi qui mo 250 sinh vién, méi sinh vién co tir 4

lan thyc hanh tiém tro 1én (Bang 3).

Bang 3 Du tri mua sim mé hinh, tinh theo qui mé sé sinh vién dao tao thuc hanh

o S6 lan mai sinh | S6 bo tinh | ] S
Tén mo hinh -~ . Cong thuac tinh qui mo so sinh vién
vién thuc hanh mach
Mé& hinh tinh s6 b6 tinh mach x 100
. ) 56 [an mbi sinh vién thuc hanh
mach cua Dic 4
, 2 % 100 S
ché tao =2 = 50 sinh vién
M6 hinh  finh s6 b0 tinh mach x 500
N s8 [an mdi sinh vién thuc hanh
mach do t&c gia 4
, 2 x 500 ) I
ché tao =— = 250 sinh vién

Thao luan 6. Panh gia chat lugng caa md hinh hé théng
tinh mach do téc gia ché tao. Bdi twgng gém 4 nhém &
phan dat van dé tiép tuc thuc hién khao sat (Bang 4-
Bang 6). Khao sat nay duogc thuc hién theo phuong
phap c6 @i ching, gitra mé hinh hé thong tinh mach
ché tao 1a dbi twong thuc nghiém véi tinh mach nhap
khau ctia Purc 14 di tugng ddi chimg. Nguoi khao sét
thuc hién tra loi 3 cau hoi sau: gioi tinh, d6 tudi, nghé
nghiép, va danh gia san pham theo 5 tiéu chi: do dan
hdi, do didc khit, kich thudc, an toan, mau sic theo

thang Likert 5 diém.
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Bang 4 Tiéu chuan chon mau lam khao sat. Gom 4 nhom

dbi twgng. Mdi nhom 10 ngudi

. So
Nhém déi 0
TT Pon vi lwgng
turgng \
(ngwoi)
Giang vién — NTTU, BV Cho
1 Diéu dudng Ray, BV Binh 10
vién Dén
’ Giang vién — NTTU,BV 1A, 10
Béc si BV Nhi dong 1
Diéu dudng .
3 . BV Tham m¥ 10
vién
Sinh vién diéu
4 ) NTTU 10
dudng
Téng 40
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Bang 5 Két qua khao sat 40 ngudi, gdm 4 nhom ddi trong: Giang vién — Piéu dudng vién, Giang vién — Bac si, Piéu dudng

vién, Sinh vién diéu dudng danh gia diém tap trung o loai kha (17 ngudi) va tot (23 ngudi)

Két qua khao sat (nguoi)
[1]

STT Nhém ddi tugng :Ic:);: Kk[lf“)]ng B[i:il]h J4] i Hoa[:]'toan
khéng | déngy | thwong bongy dongy
dongy

1 Giang vién — Piéu dudng vién 6 4
2 Giang vién — Bac si 3 7
3 Diéu dudng vién 5 5
4 Sinh vién Diéu dudng 3 7
Tong 17 23
o KX et X,
n ®)
sp = [z (6)
Thé cdng thuc (5) vao cong thic (6) dé tinh d6 léch chuan SD (Std. Deviation)
Trong d6: x1, X5 , ... X, CAC gi4 tri cua tirng nhom ddi twong danh gia
X: diém trung binh cua tirng nhom déi twong danh gia
SD: @6 léch chuan, danh gia do tap trung cua tirng nhém déi tuong
Bang 6 Két qua théng ké tir phan mém SPSS
Tiéu chi S luong Cuc tiéu Cuc dali Trung binh | Bo léch
chuan

Do dan hdi | 40 5,00 5,00 5,0000 0,00000

Do dac khit | 40 4,00 5,00 4,8250 0,38481

Kich thuoc | 40 4,00 5,00 4,6750 0,47434

An toan 40 5,00 5,00 5,0000 0,00000

Mau sic 40 5,00 5,00 5,0000 0,00000

Téng 40 4,7500
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C6 40 nguoi thuc hién danh gia theo thang diém Likert
5 diém. Ti Ié phan trim cua timg ddi tuong chii yéu tap
trung & loai kh4, tt. Trong d6 loai kha 17 nguoi (chiém
42,5 %), loai tét 23 nguoi (chiém 57,5 %). Khong c6
danh gia cac loai rat kém, kém, trung binh.

Gia trj diém trung binh 1a 4,750, tap trung tir 4,675 dén
4,825 phan anh muc d6 hai long cao.

Céac tiéu chi do dan hoi, an toan, mau sic c6 do léch
chuan 0,0000. Tiéu chi do dic khit c6 do léch chuan
0,38481. Tiéu chi kich thudc c6 d6 léch chuan 0,47434.
Céc gia tri cta do léch chuan déu nho hon 1, ¢o gia tri
thap. Tac 1a y kién vé noi dung khao sat cua cau d6 da
phan 1a dong nhat, 4 nhom ddi twong déu ¢ nhan dinh
giéng nhau vé cau hoi 6, mirc d6 nam ¢ gia tri diém
trung binh la 4,750.

4 Két luan va dé xuat

4.1 Két luan

Tai liéu tham khao
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Tuy theo muc dich sir dung md hinh hé théng tinh mach
chi trén dé tiém truyén, do huyét ap, do nhip tim hay do
tim mach, dém nhip mach, dat catheter ma ché tao md
hinh hé thdng tinh mach chi trén c6 chiéu dai, duong
kinh, d day, hinh dang, mau séic sao cho pht hop.

4.2 Pé xuat

G6p phan 1am phong phi thém tao hinh mé hinh tinh
mach chi trén. San pham hoan thanh, nop va luu giit tai
van phong nganh Ky thuat Y sinh, Khoa Y, NTTU. Mo
hinh hé thdng tinh mach chi trén cé thé sir dung dé dao
tao thuc hanh cho sinh vién cac nganh Y Pa khoa, va
nganh Pidu dudng. Hoic sir dung dé trién 1am gigi
thiéu san pham tu ché tao cua Khoa Y trong céac budi
tu van tuyén sinh caa Truong.
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Fabrication of an Upper Limb Intravenous Injection Venous System Model
Nguyen Thi Huynh Lan
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Abstract This study aims to develop a venous system model for use in upper limb intravenous injection and
infusion training. The method investigated the morphology of cadaver veins to determine the length, diameter, and
wall thickness of the superficial veins in the upper limb. As a result, a model of the right upper limb venous system
of a 40-year-old man was constructed. The internal diameter of the cephalic vein gradually narrowed from 4 mm
to 1 mm, while the external diameter reduced from 12 mm to 9 mm. Four participant groups were selected to
conduct two evaluation surveys. The first survey was conducted to assess the quality of a German-imported venous
model, and the second one was conducted to evaluate the quality of the model developed by the author. Results
have shown that increasing the vein wall thickness did not affect the model's accuracy when used in injection
practice compared to clinical reality, since the 4 mm internal diameter was equivalent to the 3.98 mm internal
diameter observed in cadaver veins. In conclusion, depending on the intended use of the venous model whether for
intravenous injection, blood pressure measurement, heart rate monitoring, pulse detection, pulse counting, or
catheter placement of the model should be designed with appropriate length, diameter, wall thickness, shape, and

color.

Keywords Fabrication, model, intravenous injection, vein, silicone
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