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NG DUNG CONG NGHE IN 3D TRONG
GIANG DAY SINH VIEN Y KHOA

Pham Ngoc Truéng
Trwong Pai hoc Y dioc — Pai hoc quéc gia Ha Ngi

Tém tdit: Cong nghé in 3D dang cdch mang hda gido duc y khoa bang cach cung cap cac
cdng cu giang day tién tién va hiéu qua. Cong nghé nay cho phép tqo ra cac md hinh gidi
phau chi tiét tir dit lieu CT hogc MRI, mang lgi cho sinh vién nhiing hinh anh chinh xac
va c6 thé cam nam duwoc Ciia cdc co quan va hé thong co thé nguoi. S0 Véi cdc phwong
phap truyén thong nhu sach gido khoa va mau Xac, cac mo hinh in 3D giup sinh vién
kham pha va thao tac cac cdu trdc phic tap, tir @6 hiéu sau hon vé gidi phdau. Trong dao
tao phau thugt, in 3D cung cap nhing loi ich virot tréi. Cac mé hinh in 3D c6 thé md
phong cam gi&c va phan #ng cia mé nguoi thuc, cho phép sinh vién thyc hanh céac thu
thudt nhu cat bé khoi u hodc ghép tang véi dé chinh xac cao. Trai nghiém thiec hanh nay
gilp sinh vién phat trién ky ndng va tr tin can thiét cho cac ca phau thugt thyc té. Ngoai
ra, cdng nghé in 3D ¢on tao diéu kién cho hoc tdp ca nhan héa. Cac md hinh dya trén di
lieu cua ting bénh nhan cho phép sinh vién nghién ciru cac bién thé giai phau va cac
bénh Iy hiém gap, nang cao ky ndng chan dodn va thuc hanh. Céng nghé nay ciing thiic
day méi truong hoc tap hop téc, khi sinh vién y khoa lam viéc cling c&c ky sw va nha thiét
ké dé phét trién va tinh chinh cac mo hinh. Tém lai, in 3D dang bién dsi gido duc y khoa
bang cach cung cap cac cong cu hoc tdp chinh xac, ¢6 thé tly chinh va thyc tién, chudn
bi sinh vién tat hon cho nhing thach thize trong linh vuc y hoc hién dai.
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1. MO PAU
Trong nhitng nam gan day, cong ngh¢ in 3D da cach mang hoa nhiéu linh vyc khac

nhau va tng dung cua cdng ngh¢ nay trong giao duc y te dang chung to la nhan t6 mang lai
su phat trién vuot bac trong cong ngh¢ giao duc. Cong nghé tién tien nay mang den cho
sinh vién'y khoa nhimg co héi chua timg c6 dé nang cao trai nghiém hoc tap va cai thién ky
nang thuc té cua ho. Tur viéc tao ra cac mo hinh giai phau chi tiet den md phong cac quy
trinh phau thuat phuc tap, in 3D dang thay do6i cach dao tao cac chuyén gia cham soc suc
khoe trong tuong lai.
2. NOI DUNG
2.1 Cong nghéin 3D la gi

_ Cdng ngh¢ in 3D la mot qua trinh sir dung cac nguyén ligu dé ché tao nén mo hinh 3D
bang phuong phap chong tung I6p nguyén li¢u 1én nhau. Va qué trinh nay trai ngugc voi
cdng nghé cat got truyéen thong dung trong qua trinh ché tao trudce day
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Cong nghé in 3D &p dung nguyén 1y dip chong 16p dé tao san pham, cho phép cac nha
thiét ké c6 thé tao ra cac mau thi nghiém vat ly chinh xéac tir md hinh 3D CAD chi trong vai
gid dong hd. Bén canh do, cdng nghé in 3D cho phép cac nha thiét ké tu do sang tao cac chi
tiét co do phuc tap cao véi chi phi thip hon nhidu so véi cac phuong khac

Hién nay, cac tng dung caa cong nghé in 3D dang ngay cang phat trién rong rai, tham
nhap sau tir cac linh vuc cdng nghiép vi md nhu hang khéng, vii try dén cac nganh co ban
nhu y té, gido duc, xay dung, kién triic va tham chi 1a ca am thuc, nghé thuat va thoi trang.

Trong y té: Céng nghé in 3D da duoc tng dung dé san xuat cac md sinh hoc, mé hinh
giai phau bo phan co thé con ngudi (xuong, ring, tai gia,...). Cong nghé nay ciing dugc sir
dung dé hd trg céc thir nghiém vé phuong phap va cong nghé y té méi, ting cuong nghién
cau y khoa, giang day va dao tao doi ngli y bac si. Bac biét, véi Bioprinting (in 3D cac mo
sinh hoc), nguoi ta con ky vong 1a c6 thé san xuét ra cac bo phan co thé ngudi phuc vy cho
viéc thay thé va cdy ghép cac co quan bj hong (nhu ghép da, ghép than, ghép tim,...).

Trong gido duc: In 3D ciing ¢6 nhitng tng dung rat thiét thyc, dac biét lién quan dén
cac mdn hoc khoa hoc, cong nghé, ky thuat va ki nang toan hoc. Sinh vién c6 thé thiét ké
VA san xuat cac san pham trong 16p hoc va c¢6 co hoi thir nghiém cac ¥ tuong, vira hoc vira
l[am véi may in 3D. Cach lam nay lam tang hiing khaoi hoc tap, 1am viéc theo nhom, tuong
tac trong 16p hoc ciing nhu ho tro kha ning sang tao, ky ning mdy tinh, va kha ning tu duy
ba chiéu cua sinh vién.

2.2 Ung dung céng nghé in 3D trong giai day sinh vién tai cac truong Y

Tao mé hinh giai phiu chi tiét: Mot trong nhitng loi thé quan trong nhét cua in 3D
trong gi4o duc y té 1a kha ning tao ra cac md hinh giai phiu c6 do chi tiét cao va chinh xéc.
Céac phuong phap giang day giai phau truyén théng thuong dua vao xac chét hoac hinh anh
hai chiéu, diéu nay c6 thé gay han ché. Tuy nhién, in 3D cho phép tao ra cac mé hinh chinh
xac, kich thudc that cia cac co quan va hé thdng cua con ngudi. Nhitng mé hinh nay cé thé
dugc tly chinh dé hién thi cac bénh hoic tinh trang cu thé, cung cap cho sinh vién su hiéu
biét rd rang va thuc té vé giai phdu ma kho cé thé dat dugc néu chi sir dung sach giao khoa
hoac md phong k¥ thuat sb.

Ting cuwong dao tao phiu thuat: Pao tao phau thuat 1a mot linh vuc khac ma in 3D
dang tao ra tac dong dang ké. Sinh vién y khoa gio dy co thé thuc hanh trén cac mé hinh in
3D md phong cac dic tinh vét Iy cia mé nguoi. Nhitng md hinh ndy cé thé duogc sir dung
dé mo phong céc quy trinh phau thuat khac nhau, tir cac hoat dong thong thuong dén céac
bién phép can thiep phirc tap. Trai nghiém thuc té nay 1a vo gia dbi vai sinh vién, cho phép
ho phét trién cac k¥ nang cua minh trong mot méi truong dugc kiém soat va an toan. Ngoai
ra, in 3D c6 thé tao ra cac mé hinh danh riéng cho bénh nhan dwa trén dit liéu hinh anh y té,
cho phép sinh vién 1ap ké hoach va dién tap céc ca phau thuat phi hop vaéi tirng bénh nhan.

Tao diéu kién cho viéc hec tap tiy chinh: Mdi hoc sinh déu c6 nhu cau va téc do hoc
tap riéng biét, va cong nghé in 3D c6 thé dap tng nhitng khac biét nay maot cach hiéu qua
hon cac phuong phép truyén théng. Cac nha gido duc c6 thé tao ra cac mé hinh tly chinh
nham vao céc linh vuc quan tdm hodc kho khin cu thé cua ting hoc sinh. Vi du, néu mot
hoc sinh dang gip kho khin trong viéc tim hiéu hé théng mach mau, mot md hinh 3D chi
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tiét vé mach mau cé thé duoc in ra dé tap trung nghién ctru. Céch tiép can ca nhan hoa nay
gitip dam bao rang mdi hoc sinh ¢ thé nam viing tai liéu va xay dung su tu tin vé k§ ning
caa minh.

Thu hep khoang céch giira ly thuyét va thwc hanh: Mot trong nhitng thach thirc 1au
dai trong gido duc y khoa l1a thu hep khoang céch gitra kién thirc ly thuyét va tng dung thuc
té. Cong nghé in 3D gilp giai quyét van d& nay bang cach cung cip cho sinh vién nhiing
trai nghiém thuc té, hitu hinh nham cang cé viéc hoc caa ho. Vi du, sinh vién cé thé st
dung mé hinh in 3D dé thuc hanh céc k¥ thuat da hoc trong bai giang, chang han nhu khau
hoac dit 6ng théng. Hoat dong hoc tap trai nghiém nay cang cb kién thuc Iy thuyét va gidp
hoc sinh ghi nhé thong tin hi¢u qua hon.

Hb tro hop téc lién nganh: Gido duc y té ngay cang nhan manh tim quan trong caa
su hop tac lién nganh. Cong nghé in 3D c6 thé hd tro diéu nay bang cach cung cap mot nén
tang chung cho sinh vién tir cac nganh khac nhau lam viéc cung nhau. Vi du, sinh vién 'y
khoa, k§ thuat va thiét ké c6 thé cong tac dé tao va thir nghiém céc thiét bi y té hoac dung
cu phau thuat mai. Cach tiép can hop tac nay khdng chi nang cao viéc hoc ma con thuc day
su do6i mai va chuan bi cho sinh vién vé ban chat hop tac cia chiam soc sirc khoe hién dai.

Vuwot qua giéi han tai nguyén: Viéc tiép can cac nguodn tai nguyén gido duc chat
lwong cao c6 thé 1a mot thach thue, dic biét 1a ¢ cac truong y té thiéu kinh phi hoic & ving
sau ving xa. In 3D cung cap giai phap tiét kiém chi phi cho van dé nay. Khi c6 sdn may in
3D, Viéc tao md hinh tuwong di ré so véi viéc mua tir thi hoac méd hinh giai phau thuong
mai. Viéc dan chu hoa cac ngudn tai nguyén nay dam bao rang nhiéu sinh vién hon, bét ké
tinh trang tai chinh caa truong ho, c6 thé duge hudng loi tir cac cdng cu giéo duc tién tién.

Twong lai ctia In 3D trong Gi4o duc Y té: Tuong lai ciia in 3D trong gi4o duc y té rat
twoi sang va day tiém niang. Khi cong nghé tién bo, ¢ thé mong doi nhitng mé hinh thyc té
va phtic tap hon nita, duoc cai tién bang cac vat liéu tai tao mo ngudi tot hon. Ngoai ra,
viéc tich hop thuc té tang cuong (AR) va thuc té a0 (VR) voi in 3D c6 thé mang lai trai
nghiém hoc tap tuong tic va phong phii hon nira. Vi du, sinh vién c6 thé sir dung AR dé
phu thong tin ki thuat sé 18n cac mod hinh 3D vat Iy, nang cao hiéu biét ciia ho vé cac cu
trdc va chirc nang phrc tap.

2.3. Giai phap nang cao hiéu qua giang day sinh vién Y khoa sir dung cdng nghé in 3D
2.3.1. Két hgp hep téc lién nganh

Gidi phap: Thuc day sy hop tac gitra cac truong y, khoa ki thuat va truong thiét ké.

Trién khai: Tao cac du an lién nganh trong dé sinh vién tir cc linh vyc khac nhau 1am
viéc ciing nhau dé thiét ké va in cac md hinh hoic cong cu y té. Vi du, sinh vién y khoa c6
thé cung cip nhitng hiéu biét sdu sic vé do chinh xéac cua giai phau, trong khi sinh vién ky
thuat va thiét ké co thé dong gop chuyén mén ki thuat vé in 3D va khoa hoc vat liéu. Su
hop tac nay co thé dan toi viéc phat trién cac cong cu giao duc doi méi va nang cao trai
nghiém hoc tap cho tat ca nhirg ngudi tham gia.
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2.3.2. Xay dung chwong trinh dao tao toan di¢n cho nha gido duc

Giai phap: Cung cip dao tao ki ludng cho cac nha gio duc vé cach sir dung cong
ngh¢ in 3D.

Trién khai: Té chic cac budi hoi thao va dao tao dé gilp giang vién hiéu dugc kha
nang va han ché cua cdng nghé in 3D. Céac nha gi4o duc nén hoc cach thiét ké va sira doi
md hinh 3D, van hanh may in 3D va tich hgp cdc cbng cu nay vao chuong trinh giang day
cuia minh mét cach hiéu qua. Bang céch trao quyén cho céc nha gido duc nhitng ki ning va
kién thtic can thiét, ho cd thé tan dung cong nghé in 3D mét cach hiéu qua hon dé nang cao
kha nang hoc tap cua hoc sinh.

2.3.3 Tao thu vign kj thudt sé t@p trung cac mé hinh 3D

Gidi phap: Phat trién thu vién ky thuat sé tap trung, ding chung gdm céc md hinh 3D
chat luong cao.

Trién khai: Cac t6 chuc y té va nha gido duc c6 thé cong tac dé tao va duy tri mot thu
vién ky thuat sé phong phi gom cac md hinh giai phau 3D, md phong phiu thuat va cac
cdng cu gido duc khac. Kho luu trir ndy phai d& dang truy cap d6i véi cac nha gido duc va
sinh vién, cho phép ho tai xuéng va in cac mé hinh khi can. Nhiing cap nhat va bo sung
thudng xuyén cho thu vién s& dam bao rang nd van la mot nguon tai nguyén co gia tri va
cap nhat.

2.3.4. Tich hgp In 3D véi Thuc té ting cwong (AR) va Thuc té do (VR)

Gidi phap: Két hop cong nghé in 3D véi AR va VR dé tao ra trai nghiém hoc tap
phong phd.

Trién khai: Phat trién cac (ing dung AR va VR bo sung cho cac mé hinh in 3D. Vi du:
AR c6 thé phu thong tin ki thuat sé 1én cac mé hinh 3D vat Iy, cung cap cac chu thich
trong tac va bdi canh b sung. VR c6 thé md phong céc quy trinh phau thuat bang ban sao
in 3D, mang dén cho sinh vién trai nghiém hoc tap toan dién va hap dan hon. Viéc tich hop
céc cdng nghé nay co thé gidp thu hep khoang cach giira kién thirc ly thuyét va tng dung
thuc té.

2.3.5. Tuy chinh trai nghiém hec tdp véi cac moé hinh danh riéng cho bénh nhéan

Gidi phap: Sir dung cac mé hinh in 3D danh riéng cho bénh nhan dé diéu chinh trai
nghiém hoc tap.

Trién khai: St dung dit liéu hinh anh y té (nhu quét CT hoic MRI) dé tao cac md hinh
in 3D tai tao giai phau va bénh 1y doc dao cua tiung bénh nhan. Nhitng mé hinh duoc ca
nhan hda nay cé thé dugc st dung trong cac nghién ciu trudng hop 1am sang, cho phép
sinh vién thuc hanh k§ ning chan doan va phiu thuat trén cac md ta chinh xéac vé truong
hop bénh nhan thuc syu. Céch tiép can nay c6 thé nang cao sy hiéu biét va chuan bi cho hoc
sinh nhitng tinh huéng thyc té.

2.3.6. Thitc ddy nghién citu va déi méi lién tuc

Gidi phap: Khuyén khich nghién cau va @i méi lién tuc trong cac wng dung in 3D cho
gido duc y té.
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Trién khai: HS tro cac sang kién nghién ciru kham phé vat liéu mai, k§ thuat in va ang
dung gi4o duc cua cdng nghé in 3D. Hop tac véi cac dbi tac trong nganh va cac td chic hoc
thut c6 thé dan dén nhitng dot pha gilp nang cao hiéu qua cua in 3D trong gi4o duc y té.
Thudng xuyén cap nhat chuong trinh giang day véi nhiing tién bé méi nhat dam bao sinh
vién duoc huong loi tir nhitng cong nghé tién tién nhat.

2.3.7. Trién khai Co ché Phan hoi d@é Cai tién Lién tuc

Gidi phap: Thiét lap co ché phan hoi dé lién tuc danh gia va cai thién viéc st dung in
3D trong giéo duc.

Trién khai: Tao cac kénh dé sinh vién va nha gido duc cung cip phan hoi vé tinh hiéu
qua ciia mé hinh va md phong in 3D. Tién hanh khao sat thuong xuyén, nhoém tap trung va
nghién ctru thi diém dé thu thap thong tin chi tiét va xac dinh cac linh vuc can cai thién.
Bang cach sir dung phan hoi nay, té chirc ¢d thé dua ra quyét dinh dua trén di liéu dé tinh
chinh céc chuong trinh in 3D ctia ho va giai quyét moi thach thic hoidc han ché.

2.3.8. Pam bdo khd néng tiép cgn va hiéu qud chi phi

Gidi phap: Lam cho cong nghé in 3D c6 thé tiép can duoc va tiét kiém chi phi cho tat
Ca cac co s Y té.

Trién khai: Tim kiém ngudn tai trg va quan hé dbi tac dé dau tu vao co sé ha tang va
tai nguyén in 3D. Kham pha cac giai phap thay thé hiéu qua vé mit chi phi, chang han nhu
thué ngoai dich vu in an hoic s dung co so vat chat ding chung. Ngoai ra, phan mém
ngudn ma va cac md hinh 3D ¢6 sin mién phi co thé giam chi phi va ting kha ning tiép can
cho cac t6 chac ¢ ngan sach han ché.

3. KET LUAN

Cong nghé in 3D dang cach mang hoa gi4o duc y té bang cach cung cap cac md hinh
giai phau chi tiét, ting cuong dao tao phiu thuat, tao diéu kién hoc tap tly chinh, thu hep
khoang céch giira ly thuyét va thuc hanh, hd tro hop tac lién nganh va khic phuc nhiing han
ché vé ngudn lyc. Khi cong nghé nay tiép tuc phét trién, né haa hen sé& thay d6i hon nira
cach dao tao sinh vién y khoa, cudi cung gitp cac chuyén gia chim séc sic khoe dugc
chuan bi tét hon va cai thién két qua ciia bénh nhan. Viéc ap dung in 3D trong gido duc y té
khéng chi 1a xu huéng ma con la mét budc quan trong hudng téi twong lai cua nganh dao
tao cham soc suc khoe.
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APPLICATION OF 3D PRINTING TECHNOLOGY
IN TEACHING MEDICAL STUDENTS

Abstract: 3D printing technology is revolutionizing medical education by providing
advanced and effective teaching tools. This technology enables the creation of detailed
anatomical models from CT or MRI scans, offering students accurate, tangible
representations of human organs and systems. Unlike traditional methods such as
textbooks and cadavers, 3D-printed models allow students to explore and manipulate
complex structures, leading to a deeper understanding of anatomy.

In surgical training, 3D printing offers significant advantages. The models can simulate
the feel and response of real human tissues, enabling students to practice procedures like
tumor resections or organ transplants with high precision. This hands-on experience in a
controlled, repeatable environment helps students develop essential skills and confidence
for real-life surgeries. Additionally, 3D printing facilitates personalized learning
experiences. Models based on individual patient data enable students to study unique
anatomical variations and rare conditions, enhancing their diagnostic and procedural
skills. This approach is particularly beneficial in specialties such as orthopedics and
cardiology, where detailed anatomical understanding is crucial. Furthermore, 3D
printing promotes a collaborative learning environment. Medical students often work with
engineers and designers to develop and refine models, fostering interdisciplinary skills
and innovative thinking. In summary, 3D printing technology is transforming medical
education by providing accurate, customizable, and practical learning tools, preparing
students more effectively for the complexities of modern healthcare.

Keywords: 3D printing technology; medical education; teaching; medical students.



