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- K&t qua thay khdp: 84% tdt, 12% kha

Phau thuat thay khép hang ban diéu tri gay
LMCXD la mét gidi phap t6t cho nguGi gia, gay
LMCXD loai Aj, Az
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SAN XUAT THUOC BANG CONG NGHE IN 3D FDM
PHAN 3: ’'NG DUNG CONG NGHE IN 3D FDM
TRONG LINH VU’C DU'Q’'C PHAM VA NHO’NG THACH THU'C
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TOM TAT

In 3D FDM la cong nghé b0| dap tiing Idp dé tao
thanh cau truc chi tiét 3 ch|eu clia vat thé véi do ch|nh
xac cao. Céng nghé mdi nay md ra cc hdi san xudt cac
thubc ca nhan hoa erdng td| ngudi bénh la trung tam,
phuc vu nhu cau diéu tri riéng theo kha nang dap Lrng
cua m0| ngerl benh bong thdai, cong nghe nay cho
phep san xuat cac dang thuoc cau truc phu‘c tap,
thuoc da thanh phan hé ndi, dang thudc ¢ klem soat
g|a| phong Tuy c6 nhiéu t|em nang, song cong nghé
in 3D cung gap phai khong it thach thdc khi trién kha|
thuc tien. Co the k& dén do6 1a: khd khan trong viéc
nang quy md san xuat, dam bao chat lugng va nhimng
van dé lién quan ban quyen tha tuc phap ly.

Tu khoa: Cong nghé in 3D, thudc in 3D, c& nhan
hda diéu tri, thuSc kiém soat giai phdng.

SUMMARY
OPPORTUNITIES AND CHALLENGES OF FUSED
DEPOSITION MODELING 3D PRINTING
TECHNOLOGY IN PHARMACEUTICAL

FORMULATION DEVELOPMENT
Fused deposition modeling (FDM) is currently the
most popular additive manufacturing technology
owing to its flexibility, low cost and ease of use. This
technology can fabricate complex objects as well as
flexibly customize dosage forms satisfying treatment
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needs of patients. Numerous polymer excipients have
been studied that offer a wide range of choices for
various pharmaceutical dosage forms such as control
release, multi API loaded pills, intragastric floating
drug delivery systems. However, this emerging
technology also faces many challenges related to print
quality issues, intellectual property and lack of
regulatory guidelines when it comes to the industry.

Keywords: Three-dimension (3D) printing, 3D
printed drugs, fused deposition modeling, material
extrusion.

I. DAT VAN PE

Ngay nay, hau hét cac thubc dugc san xuat
cong nghiép vai quy mo I6n va dua vao st dung
diéu tri dai tra. Thanh phan, liéu lugng thudc
dugc tinh toan va thiét k& d& phu hdp cho s6
déng bénh nhan. Phuong phap “mét liéu dung
cho tdt ca” nay gdp phai mot s6 han ché vé hiéu
qua diéu tri do su khac nhau vé gigi tinh, can
nang, dic diém di truyén, kha ndng chuyén hoda
thudc, moi truéng song, thdi quen sinh hoat gilra
nhitng ngudi/nhdom ngudi bénh. Cung mot ché
pham thudc sé cho két qua tét trén bénh nhan
nay, nhung sé khong cho két qua & bénh nhan
kia, thdm chi gay dbc cho vai bénh nhan khac.
P& khac phuc han ché& dé, “ca nhan hoa diéu tri”
(personalized treatment) dudc coi la phuadng
phap ly tudng bdi né I8y ca thé ngudi bénh lam
trung tdm, hudng téi muc tiéu ngudi nao thudc ndy.

Trong nhitng ndm gan day, su phat trién
khoa hoc ky thuat cung véi cong nghé in 3D da
mad ra ¢ hoi san xudt thudc theo nhu cau diéu
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tri, dugc phdm dudgc bao ché dua trén két qua
dap Ung cua tung ngudi bénh. Trong cac ky
thuét in 3D ('ng dung trong linh vuc Dugc pham,
ky thuat tao md hinh bang bbi dap-lién két
(fused deposition modeling- FDM) dugc nghién
cttu nhiéu nhat do tinh don gian, tiét kiém va
phu hgp san xuat dang thuGc vién uéng. Trong
vong 5 nam trd lai day, ing dung ky thuat FDM
trong nghién clru cac dang bao ché da thu huat
dugc su quan tam I6n va la mot chi dé nghién
cfu mang tinh thdi su cao vdi so lugng nghién
ctru dugc cong bl trén cac tap chi tang trén 20
[an. Tuy vay, & Viét Nam tinh dén nay chua cé
nghién cru nao va thong tin vé cong nghé nay
con rat han ché. Vi vdy ching tdi viét bai téng
quan nay nham cung cdp thém thdng tin vé
nhitng &ng dung tiéu bi€u ctia FDM trong nghién
ctu thiét k€ cac dang bao ché nhu thudc ca
nhan hda, thuGc cé cdu trdc phic tap, thudc co
ki€m sodt giai phong. Pong thdi, bai viét cling s&
dé cap dén nhitng thach thirc cia cong nghé nay
nhu van dé ban quyén, quan ly chat lugng, tuan
thu phap ché dudc, nhitng han ché vé mat ky
thuat va pham vi ap dung...

Il. NHO’NG U'NG DUNG CUA KY THUAT IN

3D FDM TRONG NGANH DUQC

2.1. MO0 hinh cham séc y té dién tor
(digital medicine, electronic medicine). Vai
tro cla viéc ing dung cong nghé s6 vao cham
sOc va quan ly stc khde con ngudi ngay cang
dugc khang dinh bang nhiing Igi ich ma né co
thé mang lai. Cac thong tin nhu tién sir bénh tat,
lich str diéu tri va can thiép y t&, lich st thay ddi
cla cac chi s6 sinh hda, lich sir dap 'ng thudc
cling nhu cac tac dung bat Igi va bién ching...
cla ting ca nhan sé dugc quan ly day du va
toan dién [1]. Nhirng thong tin nay khong chi
gip bac si nhanh chdéng tién lugng dugc tinh
trang bénh va xac dinh dugc hudng diéu tri phu
hgp ma ndé con gilp du doan dugc cac van dé y
t& ma mot ca nhan cb thé gép phai trong tuong
lai, d€ tir d6 cé nhitng bién phap phong ngtra va
chdm sdc y t& phlu hgp ngay tir khi chua ¢ biéu
hién vé bénh.

Dua trén bo dir liéu day dd nay, cung vdi
nhitng chi s6 xét nghiém va chan doan, bac si sé&
nhanh chéng dua ra cac yéu cau vé loai thudc,
liéu lugng, thudc phdi hap, yéu cau vé kiém soat
giai phéng cua tirng dugc chat. Trong mo6 hinh 'y
t& s8, cac thong tin nay dugc chuyén dén khoa
dugc bénh vién, hiéu thu6c hodc cg s pha ché
thudc theo don da dugc cap phép. Tai nhitng co
S8 nay, cac thudc ca nhan hda dugc thiét ké mot
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cach chinh xac va tic thi thong qua cac thuat
toan da dudc xay dung tir trudc. Dau ra clda cac
thudt todn nay 1a cdc thdng s8 dugc chuyén
thanh céc 1énh diéu khién hé théng san xuét cac
thuGc da dugc ké don, trong dé may in 3D dong
vai tro trung tam clia hé thGng nay.

2.2. Thudc ca nhan héa. Su dap Ung cua
ngudi bénh d6i v4i mot loai thudc cd thé khac
nhau, ngay ca khi str dung clng liéu lugng. D¢ la
do su' khac nhau vé thé chét (can néng, tudi tac)
va khac nhau vé dudc déng hoc (kha nang
chuyén hda, kha nang thai trtr, chlic ndng cla
cac cd quan) gitra cac ca thé. Vi vdy, st dung
liéu lugng phu hgp d6i véi tirng ca thé la diéu
can thiét d&€ dam bao dd an toan va hiéu qua
diéu tri. Cong nghé in 3D cho phép san xuat cac
ché& phdm vdi liéu lugng chinh xac, dap (ng nhu
cau riéng biét clia tirng bénh nhan. Tham chi vgi
su' linh hoat, cdng nghé nay cé thé dap (ng
dugc nhu cau thay ddi vé liéu lugng, thanh phan
thuGc & nhitng giai doan diéu tri khac nhau trén
cung mot ngudi bénh.

2.3. Tac dong thay do6i md hinh giai
phéng dudc chat. Mot trong nhitng vu diém
clia cong nghé in 3D FDM so véi ky thuat san
xudt thudc thdng thudng la nd cd thé san xudt
ché& phdm da dang vé kich thudc, hinh dang chi
bdng vai thao tdc nho véi chudt may tinh. Vdi
cau truc tU don gian dén phuc tap, cac ché
phdm in 3D cho phép diéu khién dong hoc giai
phéng dugc chat theo yéu cau diéu tri doi vdi
tirng bénh nhan, tir gidi phdng nhanh dén giai
phdng kéo dai hay giai phong ngat nhip.

Vién giai phong kéo dai. Bang cach thay
d6i hinh dang vién thudc (Hinh 1f, g), Goyanes
da cai bién khd nang gidi phong cla
paracetamol. Két qua cho thdy thudc trong vién
hinh cdu hoac hinh tru sé dugc giai phong cham
nhat (90% dugc chat sau 12h). Trong khi d9, véi
cung dién tich bé mat, vién hinh kim tu thap cho
phép dugc chat gidi phdng nhanh hon rat nhiéu

10mm
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Hinh 1: a, c: Vién réng chua bom duoc chét:
b,d: Vién chua Idp duoc chat hinh kim tu thap,
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e: néng do paracetamol (ng/ml) gidi phong theo
thoi gian; f,g.: vién paracetamol vdi hinh dang
khac nhau; i: ché phdm céu tric bé tan nhiét;

Jik: vién céu tric té ong.

Bén canh khd ndng kiém soat giai phdng
thudc théng qua hinh dang ché phdm, cong
nghé in 3D FDM con cho phép diéu khién kha
nang giai phdng bang cach thay déi do day I16p
vo hoac d6 dac rong cua vién, diéu ma khd co
thé thuc hién véi phudng phap san xudt dudgc
phdm truyén thdng. Giai phdng dugc chét sé& cd
xu huéng cham di v&i nhitng vién cd 16p vé day
hodc nhirng vién c6 d6 dac cao.

Mot trong nhitng thé manh I&n nhat cla cong
nghé in 3D FDM I3 tao ra dugc cac san phdm cd
cau truc phdc tap. Zhao va cong su' da bao ché
thanh cong vién nén chifa kho dugc chat hinh
kim tu thap (Hinh 1 a,b,c,d). Nam trong “kho”
kim tu thap, dugc chat & bon goc canh dugc giai
phdng trudc, sau dé dén nhitng vling lan can,
tao ra mo hinh giai phdng ham convex (hinh 1e).
MO hinh giai phdng nay dac biét hitu ich doi vdi
thubc diéu tri mot s6 bénh nhu tang huyét ap,
khi ma bénh nhan co thé udng thudc tir budi toi
va thu6c sé phat huy tac dung vao sang sém
ngay hom sau [3].

Vién giai phong nhanh. Isreb va cong su
da nghién cru bao ché vién giai phong nhanh vai
cau truc gap nép (Hinh 1i). Cau trdc nay gilp
tang ty 1€ dién tich bé mat/khdi lugng vién gap
7-8 lan so vdi vién nén truyén thong. T do6 gidp
tang toc do giai phong dugc chat [4]. Tuang tu,
Fanous cling da nghién cltu bao ché vién caffein
cau trdc t6 ong (Hinh 1j, k), gilp dudc chat giai
phong hoa toan trong vong 20 phut [3].

Giai phc')ng muodn (delayed release) va giai
phong theo md hinh 2 pha (bimodal release).

Hinh 2: a: céu truc vién ngat nhip, 3 Idp; b:
néng doé diltiazem giai phong theo thoi gian; ¢, d:
VG nang 2 ngan vdi do day vo giéng (c) hodc
khdc nhau (d); e £g,h: vién néi theo mé phdng
(e,g) va thuc té€ (t.h).

Kadry da (ng dung ky thuat in 3D FDM bao

ché vién da I8p (Hinh 3a) vdi cau trdc 2 I16p chia
dugc chat, ngan cach nhau bgi mot I6p polymer
khong chira dugc chat. Két qua thu dudc,
diltiazem giai phdéng trong 2 gig dau tur I8p bén
ngoai. Sau d6 ngat quang trong thdi gian 2 giG
ti€p theo (t=2 - 4h) do I8p & gilta khong chira
dugc chat. Cudi cung dugc chat tiép tuc dugc giai
phdng (t=4-8h) tir I6p trong cung (Hinh 2b) [3].

2.4. Vién da thanh phan. Thubc da thanh
phan lam tang tinh thuan tién va giup bénh nhan
tuan thu phac doé diéu tri. So vdi vién san xuat
thong thudng, vién da thanh phan dugc san xuat
béng phuong phap in nhiéu I6p theo cong nghé
3D khéng nhitng gilp tach riéng dugc chat
tuong ky, tdng do 6n dinh dudc chét, thay ddi
lieu cho tirng dugc chat theo mong mudn. Ngoai
ra, nhifng vién dang nay con cho phép diéu
chinh md hinh gidi phdng bang céach thay déi vi
tri cla cac I8p. Maroni va cong su da bao ché
thanh c6ng vé vién nang 2 ngan bang cong nghé
FDM (hinh 2 c,d) c6 thé chra dung 2 loai dugc
chat tuong ky véi nhau hodc 2 cong thic khac
nhau [3]. Christos va cong su da nghién clu
vién 2 18p chlra 2 dudc chat diéu tri bénh tiéu
dudng bang céng nghé FDM vdi 2 sdi in chla 2
dugc chat dugc dua riéng biét vao dau in kép dé
dam bao tach riéng hoan toan 2 dugc chat. Cau
tric nay cho phép diéu khién glimepirid gidi
phéng nhanh, trong khi dugc chat tho 2-
metformin ki€ém soét giai phdng kéo dai [5].

2.5. Vién ndi. Trén thuc t& mét s6 dugc
chét c6 clra s6 hap thu rat hep & phan trén cla
dudng tiéu hda. BG6i v6i nhdm dugc chat nay,
thdi gan luu gilt thu6c trong da day la mét trong
nhitng nhan t6 chinh quyét dinh sinh kha dung
cla thudc. Hé néi (hé co ty trong thap) la mot
trong nhitng gidi phap hiéu qua gitp lam tdng
thai gian luu thuéc & da day. Anh V. Q va cong
su da u’ng dung cdng nghé in 3D va bao che
thanh c6ng vién cinnarizin h|nh tru rong noi
trong da day (Hinh 2f). Luc néi va kha nang giai
phong dugc chdt dudc diéu chinh bang cach
thay dd rdng trong Iong vién, do day thanh V|en
va do day day/nap vién. Vién cd kha ndng ndi
ngay lap tic trong moi trudng mo phéng dich vi
va luc néi dudc duy tri gan nhu hang dinh trong
vong 12h. Dudc chat giai phdng tir dang bao ché
tuan theo mo6 hinh gid dong hoc bac 0 va dugc
kiém soat tir 6h dén trén 12h [6].

Il. NHO'NG THACH THU'C VO1 CONG NGHE

IN 3D FDM
Mac du in 3D la cong nghé mang nhiéu h(a
hen cho cong nghiép Dugc, dac biét trong linh
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vuc san xudt thuc cd nhan hda va kiém soat
giai phéng. Cong nghé nay cling déi mat vdi
khoéng it nhu‘ng thach thic khi ng dung vao
thuc tién san xuét thudc. Cac thach thirc cé thé
k& dén gém cd: dam bao chat lugng san pham,
guy mo san sudt, cac van dé vé ban quyén va
cac tr@ ngai trong viéc dang ky thudc.

3.1. Chat lugng san pham. Mot trong
nhitng van dé thudng gap doi vGi cong nghé in
3D FDM la su phan hdy dudc chat, ta dugc trong
qua trinh dun va in do tac déng clda nhiét do.
Giai phap cho van dé nay la st dung polyme cd
nhiét do néng chay thap hodc thém cac chat hda
déo vao cdng thic d€ qua trinh dun/in cé thé
dugc tién hanh & nhiét do phu hagp.

Bé&n canh dd 6n dinh v& mat hda hoc, cht
lugng v& mat hinh thdc thé hién qua d6 phan
giai dod sdc nét cla vat thé cling rat dugc quan
tam. Trong cac ky thuat in 3D, FDM c6 d6 phan
g|a| gan nhu thap nhat. P& cai thién dd phan giai
cla mau in 3D FDM cé thé thay d6i kich thudc
dau in. Thong thudng dau in cang nho, vién
thubc dugc in s& cb bé mat cang min, sac nét va
gan vdi thiét ké. Tuy nhién, dau phun nhé sé lam
giam toc do va tang thdi gian in.

3.2. Toc do in va kha nang nang quy mo
san xuat. Mot trong nd luc cua cac nghién ctu
hién nay la lam tang téc do in 3D, theo mot s6
tai liéu thdi gian dé in mot vién thudc theo k§
thuét FDM 13 khoang 2-5 phut, chua k€ thdi gian
lam kho (néu cd) va thdi gian phu trg khac. Thuc
t€ 13, du cd géng cai thién thi nang sudt cla
cong nghé in 3D nay van con rat nho so Vdi
phugng phap san xuat cong nghiép truyén
thdng, dat vai chuc ngan vién/phit. Cé thé ndi,
cong nghé in 3D sé khong thay thé hoan toan
san xuat cong nghiép. Tuy nhién, khac véi san
xuét truyén thdng theo 16 mé, FDM cd thé phat
trién theo mé hinh san xuét lién tuc. Diéu nay cé
thé tdng dang k& cdng sudt tong thé clia day
chuyén. Bong thdi, viéc thiét ké nhiéu may in 3D
hoat ddng dong thdi cd thé tdng cdng sudt 1&n
nhiéu [an va dap ing dugc yéu cau vé cong suat
san xuat.

3.3. Van dé vé ban quyén va trach
nhiém. Thudc in 3D hudng tdi phuc vu nhu cdu
ting ca thé. Trong tuong lai, dudi su' kiém soat
clia nhan vién y t&, ngudi bénh cé thé sir dung
mady in d€ san xuét thudc diéu tri bénh cho chinh
minh. Trong truGng hgp nay, khi céng thiic bao
ché da dugc céng bo, viéc gilt ban quyén cho
cdng ty nghién clu s& 13 diéu khdng thé. Bén
canh do, van dé vé quan ly thudc, phan bé trach
nhiém sé kho khan hon khi nguGi bénh tu in
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thudc va ¢6 tinh lam trai phép hodc trong qua
trinh van hanh may, ngudi bénh gay sai sét dan
dén nhirng hau qua nghiém trong

3.4. Van dé vé tuan tha phap ché quy
ché dudc. Cho dén nay, Hoa Ky la nudc dau
tién va duy nhat trén thé gigi da cap phép cho
mot thudc dugc san xuat bang cdng nghé in 3D.
K& tir san phdm dAau tién dugc cap phép tir ndm
2015, dén nay chua cd thém san phadm san
phdm th( hai nao dua trén cdng nghé in 3D
dugc phé duyet biéu do cho thdy hé théng
phap Iy dugdc van chua s3n sang cho viéc phé
duyét rong rai cong nghé nay.

C6ng nghé in 3D cd thé dugc ing dung vao
san xudt thudc chira bénh bang mot trong ba mé
hinh: san xuat cong nghiép vdi s6 lugng 16n; bao
ché tai cac khoa dugc bénh vién va cac hiéu
thudc dugc cdp phép; va bénh nhan cb thé tu
bao ché tai nha dua trén su’ chi dinh cta bac si.
Néu &p dung theo md hinh th( nhat cd thé ap
dung tat ca cac quy dinh hién hanh vé san xuat
dugc phdm cho loai hinh san xudt nay. Tuy
nhién & 2 md hinh con lai, d& c6 thé ng dung
rong rai cong nghé in 3D, can thiét phai xay
dung mot hé thong day du cac quy dinh phap ly
lién quan dén viéc chudn hda thiét bi va phan
mém; kiém soat chat lugng va chong nhiém
chéo; yéu cau vé co sd ha tang va nhan su;
quén ly va tén trif thanh phdm; ban thanh pham,
phé& pham...

Ping trén goc do quan ly, kiém soat chat
lugng san pham va kiém dinh thiét bi la hai diém
khac biét nGi bat cla md hinh san xudt thudc
bang in 3D so vGi md hinh truyen thong Thir
nhat, trong quy trinh in 3D c6 rét it diém cb thé
Iay mau dé thuc hién kiém soat chat Iu‘dng trong
qué trinh san xudt. Diéu d6 dodi hoi viéc kiém
soat va dam bao chat lugng phai tién ti€n hon so
véi céng nghé ducng thdi. Su phat trién manh
mé cua cong nghé PAT (process analytical
technology) két hgp véi 'ng dung quality by
design cd thé hién thuc hda viéc kiém soat chat
lugng theo thdi gian thuc, truc ti€p trén day
chuyén dé dap (’ng dudc yéu ciu nay cua san
xudt thubc bang in 3D. Th{ 2 13, cac may in 3D
dugc san xudt rong rai tu rat nhiéu ngudn khac
nhau dat ra thach thirc I16n can cé cac quy dinh
phap ly chdt ché vé tiéu chudn hda thiét bi, diéu
chua thutc hién dugc & tat ca cac nudc trén thé
gidi. Thém vao dd, su tuong thich va 6n dinh
clia phan mém diéu khién vai phan ciing 1a cac
méy in 3D cling can phai dugc thdm dinh can
than theo cac quy dinh cta nha quan ly. Nhin
chung lai, tuy da cd nén tang vé phap ly ho trg &



TAP CHi Y HOC VIET NAM TAP 505 - THANG 8 - SO 1 - 2021

cac nudc phucng tay [7] [8] , nhung van can
xay dung hé thGng cac quy dinh, hudng dan (ng
dung viéc Ung dung cong nghé in 3D vao san
xuat thudc chira bénh.

IV. KET LUAN

Vdi tinh chinh xac va linh hoat, cong nghé in
3D FDM mang lai nhiéu hra hen cho su phat
trién cla nghanh Dudc theo hudng san xuédt
thudc ca nhan hoda, dap Ung yéu cau cua ting
ngudi bénh. Céng nghé nay cho phép bao ché
cac dang thudc da thanh phan, dang thuGc cé
cdu tric ddc biét va diéu khién déng hoc giai
phdéng thudc theo yéu cau diéu tri cla ting
ngudi bénh. Trong tuang lai, thuSc cd thé dugc
san xuat tai bénh vién, nha thudc hodc tham chi
tai nha riéng cla ngudi bénh. Tuy vay, dé hién
thuc hdéa diéu nay, can cd nhiéu nghién ciu
nang cap cdng nghé, chudn hda thiét bi va (ing
dung cac PATs trong kiém sodt chat lugng san
pham. Bong thdi, cling can phai c6 hé thdng day
du cac hudng dan, quy dinh phap ly dé diéu
chinh hoat dong san xuat va thuong mai thudc
san xudt bang cong nghé in 3D.
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DPANH GIA KET QUA PHAU THUAT NOI SOI
HOAN TOAN NGOAI PHUC MAC (TEP) PAT LU'G'l NHAN TAO 3D
PIEU TRI THOAT VI BEN HAI BEN O’ NGU'O'I LON

TOM TAT .

Muc tiéu: Danh gia két qua thuat phau thuat noi
soi hoan toan ngoai phic mac (Total Extraperitoneal -
TEP) dat Iugi nhan tao 3D diéu tri thoat vi ben hai bén
¢ ngudi I6n. P6i tugng va phuong phap: Nghién
cfu mod ta 60 bénh nhan (BN) trén 18 tudi dugc chan
doan la thoat vi ben (TVB) hai bén va dugc diéu tri
bdng phau thuét noi soi TEP d&t Iugi nhan tao 3D tai
Bénh vién Thanh Nhan, tir thang 01/2017 dén thang
11/2020. K&t qua: 60 BN vdi 63,3% TVB truc tiép,
36,7% gian ti€p. Thai gian dau sau md 2,2 ngay. Bién
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chitng s6m 10,0%. Thd&i gian ndm vién sau m& trung
binh 3,97 ngay. Thdi gian trung binh 21,8 thang, bi€n
chiing dau man tinh vung ben biu 1,8%, khong
trudng hgp nao tai phat. Két luan: PTNS hoan toan
ngoai phdc mac dat lugi nhan tao 3D la phuong phap
an toan va hiéu qua trong diéu tri thoat vi ben hai bén
8 ngudi I&n vdi ty Ié bi€n chiring va tai phat thap.
SUMMARY

RESULTS OF LAPAROSCOPIC TOTALLY
EXTRAPERITONEAL USING 3-DIMENSION

MESH TO TREAT BILATERAL INGUINAL

HERNIA IN ADULTS

Objective: This study aimed to evaluate the
results of laparoscopic totally extraperitoneal (TEP)
using 3D mesh to treat bilateral inguinal hernia in
adults. Methods: Descriptive study 60 patients with
bilateral inguinal hernias undergoing laparoscopic TEP
surgery using 3D mesh at Thanh Nhan Hospital from
January 2017 to November 2020. Results: Of 60
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