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+ 0,10kg), chénh léch 0,28kg, cé YNTK
(p<0,05); sau 2 thang (0,93 £ 0,3 kg so vdi 0,36
%+ 0,17kg) chénh léch 0,57kg, c6 YNTK (p<0,01);
chiéu cao: chiéu cao nhdm can thiép cé6 miic
tang tot han nhom ching (0,96 + 0,10 cm so V(i
0,59 + 0,17 cm), chénh léch 0,37 cm, cd YNTK
(p<0,05). Lam giam tinh trang SDD va nguy
cd SDD: SDD thé nhe cén giam 12,7 % c6 YNTK
(p<0,05); nguy cé SDD nhe can giam 14,5%
cd YNTK (p<0,05). Khong xuat hién thlra can,
béo phi.

- C6 xu hudng cai thién tinh trang
nhiém khuan hé hap, tiéu chay, tao boén
biéng an, khé ngu: ty 1€ mdc & nhom can
thiép thap hon so v8i nhom ching: nhiém khuan
ho hap (7,3%; 9,1%); tiéu chay (6,4%; 9,1%);
tdo bon (4,5%; 7,3%); biéng an (10,9%;
14,5%); khd ngu (7,3%; 9,1%) nhung sO liéu
con it chua dd 1am kiém dinh hodc khéng cd
YNTK (p>0,05).

- Kha nang chap nhan s’ dung cao:
96,3% sO6 tré udng di khiu phan sita (2
bita/ngay trong 2 thang). Chuong trinh bé sung

stfa dudc gia dinh, nha trudng, chinh quyén, y té
ung ho.
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_SAN XUAT THUGC BANG CONG NGHE IN 3D FDM
PHAN 2: CAI THIEN CHAT LUO'NG SAN PHAM IN 3D FDM

Lé Thi Thu Trang*, Tran Thi Hai Yén*, Vo Quoc Anh*

TOM TAT

Trong nerng nam gan day, cong nghé in 3D dua
trén nguyén ly FDM (fused deposition modeling) dudgc
nhiéu nha khoa hoc chl y bai nerng diém sang nhu
kha nang Lrng dung rong rai va tiét kiém chi phi. Tuy
vay, cling glong nhu cac ky thuat in 3D khac, chat
lugng cla san pham FDM [udn 13 méi quan tam o
ngai hang dau. Bai téng quan nay trinh bay hai yeu té
chinh, truc ti€p anh erdng tdi chat lugng cla mot vat
thé in dé 13 nguyen vat liéu va thong s6 in. Bén canh
do, bai viét dé cap tGi nerng nguyén nhan, mdc do
anh erdng cla mot s su co thu’dng gap trong qua
trinh in 3D. Bong thdl bai viét ciling tong hgp nerng
kinh nghiém thanh cdng khac phuc sy cd k¥ thuat tir
nhitng nghién ctu gan day, tat ca cho mdt muc dich
nang cao chat lugng thudc.

Tu khoa: Cong nghé in 3D, thudc in 3D, ca nhan
héa diéu tri, khac phuc su ¢ trong in 3D.

SUMMARY

*Truong dai hoc Duoc Ha Noi

Chiu trach nhiém chinh: V& Qudc Anh
Email: anhvg@hup.edu.vn

Ngay nhan bai: 12.4.2021

Ngay phan bién khoa hoc: 26.5.2021
Ngay duyét bai: 14.6.2021

254

QUALITY IMPROVEMENTS ON THE
PHARMACEUTICAL APPLICATION OF FUSED
DEPOSITION MODELING 3D PRITING

Fused deposition modeling is a type of additive
manufacturing technology that allows the production
of three-dimensional (3D) devices from a computer-
aided design (CAD) file. FDM is an user-friendly, low-
cost technique to quickly print prototypes with
complex geometry. However, the FDM technique has
some limitations due to its use of high temperatures.
These temperatures may lead to potential thermal
degradation, shrinkage issues, low surface quality and
poor resolution. Moreover, although FDM is a fairly
well-known 3DP technique, it is still a complex process
to control. This complexity is due to the relatively high
number of parameters that may affect the quality of
final printed products. This paper aims to inform about
2 major factors that directly affect the quality of 3D
printed products. Additionally, frequently encountered
technical issues and approaches to solving the problems,
improving product quality were also discussed.

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

T ngir viét tat: GPKD: Giai phong kéo dai; PCL:
polycaprolactone; HPMC: Hydroxypropyl
Methylcellulose; HPC: hydroxypropyl cellulose; PEO:
Polyethylene oxide; PEG: Polyethylene glycol;
Kollidon® VA64: polyvinyl pyrrolidone vinyl acetate 64;
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HPMCAS :Hypromellose acetate succinate; PVP:
Polyvinylpyrrolidone; EC: Ethyl cellulose; PVA: Polyvinyl
acetate; PLA: polylactic acid; TEC: TriEthyl Citrate

I. DAT VAN DE

In 3D dua trén nguyén ly FDM la cong nghé
bdi dap tiing IGp dé tao thanh cu tric chi tiét 3
chiéu cua vat thé. Ky thuét nay vuat tri hon ky
thuat bao ché truyén thong trong viéc tao ra cac
dang bao ché€ phirc tap. Véi tinh linh hoat, cong
nghé nay da dugc ing dung dé thiét k& va bao
ché nhiéu dang thudc khac nhau, tir cac thudc
giai phéng nhanh dén cac thudc giai phéng co
kifm soat. Tuy nhién, cdng nghé nay cling c6
nhitng han ché nhat dinh, mét trong s6 do la
van dé chat lugng san phdm bao gdm chét
lugng vé mat cam quan, dd sic nét cla san
phdm in; d6 chinh xac cta san phdm so vdi thiét
k&; dd én dinh vé mat hda hoc, vat ly clia dugc
chat; khad nang gidi phéng cia dudc chat. Mac
du FDM la mét ky thudt in 3D kha ndi tiéng,
nhung day van la mét ky thudt phic tap, khd
ki€m sodt. Su’ phirc tap nay 1a do chét lugng cla
san phdm phu thudc vao rat nhiéu yéu to, tir
nhirng nguyén liéu cau thanh Ién sdi in, su thich
hgp sgi in v&i may in dén cac théng s6 dugc cai
dat trong toan bo qua trinh san xuat. V&i muc
tiéu cai thién chat lugng thudc in 3D FDM, bai
viét nay trinh bay hai yéu t6 chinh, truc ti€p anh
hudng t&i chat lugng clia mét vat thé in dé 1a
nguyén vat liéu va thong s6 in. Bén canh do, bai
viét dé cap tdi nhitng nguyén nhan, mdc dé anh
hudng cia mot s6 su cd thudng gdp trong qua
trinh in 3D. DAng thdi, bai viét cling téng hap
nhitng kinh nghiém thanh céng khac phuc su ¢
ky thuat tir nhirtng nghién clru gan day.

1. Mot sd ta dudc phd bién dudc nghién
cru &'ng dung trong FDM. C6 thé thay rang,
ky thuat in 3D FDM cé nhiéu han ché ddi véi cac
dugc chat va ta dugc kém bén vdéi nhiét do
nguyén liéu ti€p xdc vdi nhiét dé cao trong qua
trinh hoat hoat déng. Tuy nhién, yéu diém nay
cd thé dugc cai thién bang viéc lva chon cén
than cac thanh phan trong cong thirc filament,
thém cac chat ho trg va cai dat cac thong so in
phU hgp. Bén canh dugc chat, su luya chon ta
dugc dong vai tro quan trong, quyét dinh dén su
thanh céng cta qua trinh in 3D FDM, bdi vi ca
dugc chat va ta dugc déu cé anh hudng truc
ti€p tdi tinh luu bién va cac tinh chat cg hoc cla
sdi in. MOt sO polyme thich hgp sir dung trong
cong nghé FDM nhu PEO N10, HPMC E5,
polycaprolactone va Mowiflex do c6 kha nang tao
ra sdi in v6i d6 cing va tinh chat luu bi€n phu
hogp, dé dang nap vao may in [1] [2]. MOt sO
polyme nhu Eudragit® EPO, Soluplus® va
Kollidon® VA64, HPMCAS EF, HPMCAS HF, EC
can thém cac tac dudc khac, nhu chat lam tron
hay chat héa déo, d€ lam gidm nhiét d6 ndng
chay va han ché hién tugng gay v3 cla filaments
[1]. Ngoai su’ anh hudng tdi kha nang in, polyme
con dong vai tro quyét dinh dén kha nang giai
phdng cua dugc chat. Thong thudng, véi polyme
tan trong nudc hodc truong nd, dudc chat sé
giai phong theo ca ché khuéch tan va bao mon.
VGi polyme khong tan trong nuéc nhu EC, thudc
chd yéu giai phong theo ca ché khuéch tan. Mot
s6 polyme va cac chat phu da dugc ing dung
trong bao ché thudc bang cong nghé in 3D FDM
dugc trinh bay trong Bang 1 [3].

Bang 1: Téng hop mét sé6 nguyén liéu va théng sé'in 3D FDM trong nhifng nghién ciru

gan ddy
Dugc chat (% dugc Ta dudc Nhiét do dun L Co ché giai
chat trong Polyme khac filament t6i | Nhiét do in phong
filament) uu thudc
HPC EC, HPMC, Kollidon®
Paracetamol (30%) Soluplus®,0%udragit® C-F 140-180°C 200°C GPKD
L1
Acetv('g?{'gx/[jg acid PCL 100°C 100-120°C |  GPKD
Allopurinol (10%) PVA Glycerol 175°C 200°C GPKD
Aripiprazol PVA 172°C 190°C GP nhanh
Baclofen (10%) PVA Sorbitol 160°C 170-190°C GPKD
S —
Budesonid (2.3%) TEC; Talc; lt?g:m% Ii/?é;\n
Diclofenac (20%) PVP ’ ' 160°C o L - |GP Ngat nhip
Theophyllin (10%) NasPO4 110°C Khi in
Iong vién
Budesonid (5%) PVA 170°C 190°C GPKD
Caffein (5%) Kollidon® VA64; PCL; | Kollidon® 140°C 150°C GPKD
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PEO P188
Caffein (5%)
Paracetamol(5-10%) PVA 180°C 200°C GPKD
Calcein PVA; PLA _ 210°C 190°C GPKD
Carvedilol HPMC KONIPhOr®  1300c 135-200°C | GPKD
Ciprofloxacin (10- Dibutyl
35%) PVA sebacate 175°C 195°C GPKD
Domperidon (10%) HPC Eﬁ{g:t”g 145-150°C 210°C GPKD
Dronedaron (10%) PVA PEG 170°C 200°C GPKD
. Tween 80; N
s Eudragit® EPO ! ) GPKD va GP
Felodipin (10%) Solupltis® PVA PEGP I;1800, 100-130°C 150°C hanh
Kollicoat® IR, PEO, | Glycerol;
: HPMCAS; Eudragit® L | PEG 400; GPKD; GP
Furosemide (30%) | "™ Hpc.fipMC; PVA  |PEG 8000:| 65-190°C | 160-225°C |nhanh va GP
Soluplus® EC, TEC ngdt nhip
Eudragit® RL
. Kollidon® VA64 ;
"éal'c‘))_g%r;}j‘)" Affinisol; 170°C 210°C | GP nhanh
° Kollicoat® IR; HPMCAS
Isoniazid HPC; HPMC; PEO; |Kolliphor® ) ) GPKD va GP
(30%) Eudragit® RL, RSand L [TPGS; TEC| 120-155°C | 165-195°C | ™ ponh

2. Anh hudng cua thong s6 in 3D FDM
t8i chat luogng vat thé in

Kich thudc filament. Chat lugng san pham
in phu thuéc nhiéu vao su dong nhat trong
filament va su pht‘J th gitra filament v&i may in
3D. Vi du d6i véi may in 3D MakerBot Replicator
2, filament co derng kinh Iy tudng la 1,75+ 0,05
mm. Budng kinh qua nho sé dé bi bé gay bdi bo
phan dun va cd thé tao ra cac bot khi 1an vao
san pham. Pudng kinh qué 16n s& gay luc can
I6n dén viéc day filament tSi dau in hodc gy tic
dau in. P& tao ra dudc céc sgi in t8i uu, can si
dung dau in véi dudng kinh phu hgp, dao dong
trong khoang 1,3-3,0 mm. Pé qua trinh in lién
tuc va dong déu, cac filament can c6 chiéu dai
du sau in ti thleu 20 cm va dudc u6n thanh
cudn. Nhiéu thiét bi hd trg cho viéc kéo sdi, lam
mat, thu gom va cudn filament da dugc nghlen
ctru vé thtr nghiém (Hinh 1) [4]

Hinh 1: Mot s6 thiét ké hé thong thu gom
va cuén filament cho may in 3D FDM
Kich thudc dau in (kim in)

Bén canh tinh luu bién va cg hoc cla sdi in,
chat lugng san phdm dudc quyét dinh bdi cac
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thong sO cai dat trong qua trinh in 3D nhu toc
do nap sdi, nhiét do, dudng kinh dau in va toc
do di chuyén cta dau in. Trong dd, dudng kinh
dau in déng vai tro quan trong, anh hufdng téi
nhiét dd t6i thiéu d€ qua trinh in cd thé diéen ra.
Thong terdng, dudng kinh dau in cang I&n, qua
trinh in cé thé dién ra & nhiét dé cang thap. Vi
du nhu khi in tUr filament lam bang HPC EF
(hydroxypropyl cellulose EF), v&i dudng kinh dau
in ¢ = 0,4 mm can nhiét d6 in t&i thi€u 1a 160°C,
trong khi dé véi dudng kinh dau in 0,6mm hoac
0,8mm, chi can 140°C [2]. Ngoai ra, kich thudc
dau in con anh hudng téi su thanh cong khi in
cac nguyén liéu cdé do nhdt cao, thdi gian in va
do sac nét clia san pham.

Toc dd di chuyén dau in. T6c do di chuyén
dau in anh hudng truc ti€p dén dod sic nét cua
san pham va thdi gian in. Dau in di chuyén Vi
tdc d6 qua nhanh cd thé lam cho vat thé in bi
méo do cac I8p cii chua kip dong rén cac I6p mdi
nong chay da dugdc thém vao. Tuy vay, khi in cac
vat thé & dang ban méng, tdc dd di chuyén dau
in anh hudng khdng dang ké dén chat lugng san
pham [5].

Nhiét do in. La nhiét d6 dugc duy tri & bd
phan gan dau in, giip lam néng chay filament.
Nhiét dd in anh hudng t&i dd nhdt, thé chat cua
muc in va do dé anh hudng tdi dac tinh cla san
pham, quyét dinh su’ thanh cong cla qua trinh
in. Can chon nhiét d6 phu hap, du dé filament
chay 16ng, dé dang dugc day ra khoi dau in.
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Pong thdi, nhiét d6 khéng nén qua cao tranh
lam phan hay dudc chat, vat liéu in khong kip
déng ran va bién dang vat in. Ngoai ra, nhiét do
in con la yéu t6 anh hudng tdi tinh chinh xac vé
kich thudc, do chinh xac vé cau trdc vat thé in
so vGi ban thi€t ké. Bong thdi, day la yéu té anh
hudng tdi kha nang giai phéng dugc chat thong
qua anh hudng téi mic do lién két gitta cac I16p
in va lién két giita cac phan tr polyme.

PO 1ap day vat thé in. Pay la thdng s6 quy
dinh ty 1€ khdng gian bén trong vat thé dugc Idp
day bdi muc in, biéu thj dd ddc rong cla san
pham. Dai lugng nay c6 thé dugc cai dat tir 0%
(vét thé rong hoan toan) cho dén 100% (toan bd
vat thé dugc in dic khit). D 18p ddy anh hudng
tGi thdi gian in, tinh chdt cd hoc cla san pham
(d6 cling, d6 déo). VGi do Idp day cang In, thai
gian in cang dai va dd cliing san pham cang cao

[6]. PO 18p day thdp co thé giup tiét kiém
nguyén liéu in va rat ngdn thoi gian. Trong
nghién clu thiét ké cac dang thudc, dé lap day
c6 thé dugc ding nhu 1a mét yéu té thay déi co
ché va kha nang giai phdng dugc chat cling nhu
thay d6i ti trong ctia dang bao ché [7].

Goéc nghiéng vat thé khi in. Thé hién cach
vat thé dugc in theo cac truc x, y hay z (Hinh
2A). Yéu t6 nay anh hudng tdi thai gian in va do
bén cd hoc clia san phadm. Vi du nhu khi in san
phdm hinh hdp chir nhat, thdi gian in sé ngén
nhat khi in theo hudng x. Bén canh d4, gdc
nghiéng vat thé in anh hudng téi dd cling cla
san pham. Trong mdt nghién clu ndm 2013,
Ashtankar va cong su’ da chi ra rdng véat thé in tir
ABS (Acrylonitril Butadien Styren) cdé do ciing
cao nhat khi in theo truc x va giam dan khi goc
nghiéng tang tir 0° dén 90°.

BT IF

A) »)

! Nap filasacst

©: géc mghidng dudmg in

©

Hinh 2: A: hudng in va goc nghiéng vat thé khi in (build orientation) ; B: dé day Idp in
(layer thickness); C: goc nghiéng duong in (raster orientation).

Do day Idp in. La do day I8p in theo truc z
(Hinh 2B), dao dong trong khoang 0,1-0,4 mm
[8]. Thong thudng, do day I6p in phai dugc cai
dat nho han dudng kinh dau in. Pay la yéu t6 co
anh hudng téi dd ciing vat thé in. Théng
thudng, do day I8p in cang 16n, san phadm in ¢
do ciring cang cao. Cung véi nhiét do in, do day
I8p in anh hudng tdi tinh chinh xac vé kich thudc
vat thé in so v8i ban thiét k&. Do d, d& dam
bao tinh chinh xac vé kich thudc, cdu tric san
pham, nén cai dat dd day I8p in nho. C4 thé thay
d6i do day I6p in bang cach thay d6i théng s
cai dat hodc thong qua chat liéu muc in, nhiét do
va dudng kinh dau in.

PO day I6p bao ngoai vat in. La do day I6p
ngoai cung, bao xung quanh vét thé in, ¢ thé
cé 1 I6p hodc nhiéu hon. D6 day I6p vo anh
hudng téi khoi lugng riéng va do cing san
phdm. Théng thudng, I16p vo cang méng s& lam
cho khdi lugng riéng ciling nhu dd ciing vat thé
cang nhd [7], [6]. Ngoai ra, d6 day I8p vo anh
hudng t6i chat lugng bé mat va do chinh xac vé
kich thudc san pham. Nghién cltu cla Perez nam
2018 cho thay khi giam do day I6p mang bao sé
giam dugc do nham, tho rap trén bé mat, san

phdm cé chat lugng cdm quan tét hon. Trong
nghién cfu bao ché thudc, s6 I6p bao ngoai cd
anh hudng I6n dén do hoa tan dudc chat thong
qua kiém soat kha ndng khuéch tdn cla moi
trudng vao trong long vién.

Goc nghiéng dudng in. La géc tao bdi
dudng in va truc x trong hé toa d6é ao xac dinh
bdi may in (Hinh 2C). N6 anh hudng dén gdc tao
bdi dudng in va bé mat cda vat in. Khi géc nay
bdng 90°, dd cliing cla vat in do dugc theo
phuong truc x la nho nhat va do cliing nay sé Ién
nhat khi géc nghiéng dudng in bang 0°.

3. Nhirng van dé ky thuat cé thé gip
phai trong in 3D va giai phap. Tuy c6 cau tao
va nguyén tac hoat dong tucng ddi don gian,
nhung trong qud trinh in nhiéu su' ¢8 c6 thé xuat
hién, anh hudng tdéi qua trinh in va chat lugng
san phdm. Cac su cd nay cd thé xudt phat tur
thiét bi, nhung phan I6n bat ngudn tur chat lugng
cla filament va su phu hgp gilta cac théng s6
cla qua trinh in. Nhitng nguyén nhan, mdc do
anh hudng va cach khdc phuc mét sé su c6
thudng gap trong qua trinh in 3D FDM dudgc
trinh bay trong Bang 2 [3].
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Bang 2: Nhitng vdn dé ky thuit co thé gap phai trong in 3D FDM va cdc gidi phap

"at':,f."gt"" Nguyén nhan Mirc d6 anh huéng Cach khic phuc
] - Nguyén liéu bi phan huy. i
- Nguyén liéu phan bd khéng | Anh hudng nghiém - , Ay an
Tac dau in déu, cé cac tiéu phan I6n.  |trong, khién qua trinh Dieu chinh nhiet do in

- Muc in ¢6 do nhét qua cao
- Filament bi gay.

in bi gian doan.

- Thém cac ta dudgc tran.

B& mdt tho

D0 nhét muc in qua cao

MUc d6 anh hudng
thap, chu yéu tGi hinh

- Giam t6c d6 di chuyén dau in
- Tang nhiét do6 in

rap. thirc san pham. - Thém chét hda déo

DO phan giai ; . N

T~ A Anh hudng tdi hinh N . ,
thap, khong oo » - Dung dau in nho haon

S3c nét thiric cua san pham
. ; . N - Giam nhiét do dau in

Tao sgi to A iz L Anh huong toi hinh e o dudng di chuyén dau in
xung quanh D06 nhdét muc in qua thap thic cua san pham | _ T4ng toc dd va muc dé rt

chi tiét in. - -

filament.

Lién két gilra
cacldp in
khong tot

- Filament qua déo
- Nhiét db in thap

MUc anh hudng
nghiém trong, anh
hudng tdi co ché giai
phdng thudc

- Tang nhiét d6 dau in, ban in
- Giam t6c d6 quat lam mat
- Giam ty |é chat hoa déo
- Tang toc do in
- Thém mot s6 chat tang két
dinh nhu triacetine

San pham bi

cong, vénh.

Vat in khong
virng

- Lién két vat - ban in kem
Nguyén nhan cé thé ké dén
la:

- Bé mat vat in qua nho
- L8p in dau tién bi co ngdt
do lam mat qua nhanh

MUrc d6 anh hudng
nghiém trong

- Tang nhiét d6 ban in, dién tich
ti€p xUc gilra vat in v&i ban in
- Tang d6 day I6p in dau
- Giam t6c do di chuyén dau in
- Giam toc d6 quat lam mat
vat in

Vat in bi méo,
sai léch so vGi

- Béng ran chua hoan toan
- Thai gian déng rén chua du

Anh hudng nghiém
trong

- Tang toc do quat lam mat
- Giam nhiét d6 phong in

mo hinh - Nhiét d6 in qua cao - Cai tién filament
: : Anh hudng nghiém R M bt aa s
Filament bi . L s " Lo - Thém chat hoa déo vao
~ it Filament qua gion. trong, khién qua trinh
gay khi in in bi gian doan filament [2]
: . - Anh hudng nghiém
Fb”iaé'?ilggg! Filament qua déo trong, khién qua trinh | - Giam ty 1& chat hda déo

in bi gian doan

Dugc chat bi
phan hay

Nhiét do in qua cao

MUrc d6 anh hudng
nghiém trong.

- TOi uu hda nhiét do in.
- TGi uu hda cong thic
filament

Filament bi
bao mon, toc
dod cap bi sai

Filament khong dd do cling,
de bi bao mon bdi banh rdng
day filament vao dau in

Anh huéng nghiém
trong dén do chinh
xac, do dong déu.

- Tang nhiét do6 in
- Tang ta dugc lam cling
filament
- Dung dau in I&n han

Técdora | Filament khong dong nhat, | Anh huGng nghiém
muc khong on | bé mat khong nhan, ma sat | trong dén do chinh | Cai tién chat lugng filament
dinh I6n v&i 6ng dan xac, do dong déu.
Bot khi sinh ra | Filament nho, c6 san bot khi, f o an . - Chon dau in phu hgp.
trong qua dd am cao hodc chlra cac Mur’]c ﬂ%;n?r:#dng - Loai khi, dung moi va am
trinh in dung maGi ton du 9 N9 trong filament

V. KET LUAN

Thudc in 3D theo cdng nghé FDM cd nhiéu
tiém ndng (’ng dung trong linh vuc Dugc pham
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san xuat cac thudc ca nhan hda, cac dang thudc

€6 cdu truc phic tap, ki€ém soat giai phdng. Tuy
nhién, dé tién xa hon nita, dua cong nghé in 3D
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FDM vao thuc tién thi viéc kiém soat va nang cao
chét lugng san phdm la vd cung quan trong.
Nguyén vat liéu, thanh phan trong cong thic
thubc can dudc lua chon can than. Mot phan dé
dam bao chat lugng san phdm dau ra. M3t khac,
khdng kém phan_quan trong, gilp dam bao qua
trinh in dugc dién ra thuan Igi va thong sucGt.
Song song V@i do, cac thong s6 in nhu nhiét do,
téc do in, d6 day I8p in, géc nghiéng dudng in,
goc nghiéng vat in, do |ap day, bé day Ip vo...
cling can dudc t6i uu hda nham tang tinh kha thi
va cai thién chét lugng san pham.
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PAC PIEM DI NG VA KET QUA NHAN DANG THUOC CHONG LAO
HANG 1 GAY DI ’NG TREN DA BANG TEST KiCH THiCH

Hoang Tuin'2 Nguyén Kim Cwong!?, Nguyén Manh Thé!

TOM TAT

Tong quan: Can phat hién s6m cac triéu cerng
cla di Lrng va cO bién phap Xt ly kip thai dé toi uu
hoa viéc diéu tri thuoc chong lao. Muc tiéu: Mo ta
dic diém di u’ng va két qua nhan dang thudc chdng
lao hang 1 gay di 0ng trén da bang test kich thich tai
bénh V|en Phéi Trung Udng. Phucng phap nghlen
cltu md ta cit ngang 86 bénh nhan lao phdi c6 chan
doan di u’ng thudc lao, nhap vién tai khoa Lao hd hap
bénh vién Phéi Trung udng tur thang 8/2018 dén
thang 6/2019. Loai trir bénh nhan s6c phan vé, di ing
nang, hoi cerng SJS, LyeII DRESS; c¢ tinh trang co
that dudng thg khong kiém soat (FEV1<70%) Két
qua: 48 bénh nhén (55,8%) biéu hién may day, ban
chdm; 85 bénh nhan (98,8%) biéu hién ngLra Tén
terdng da: 55% mlrc do 2, 39% mic do 3 va 6%
mUc do 4. Diéu tri trudc khi test kich thich: s6 ngay
diéu tri trung binh 4,3 ngay (1-16 ngay), 33,7% sO
truéng hgdp pha| st dung ca thudc khang histamin va
corticoid. C6 81 bénh nhan dudc test kich thich véi
téng s6 346 [an test, trong dé co 80 lan test kich thich
cho két qua duang t|nh Thudc ¢ ti 1€ di ing tUr cao

1Bénh vién PhéI Trung uong

’Pai hoc Y Ha Noi

Chiu trach nhiém chinh: Hoang Tuan
Email: hoantuan@hmu.edu.vn

Ngay nhan bai: 19.4.2021

Ngay phan bién khoa hoc: 28.5.2021
Ngay duyét bai: 16.6.2021

dén thdp lan lugt RIF, PZA, EMB, INH. C6 54 bénh
nhan di ing véi chi 1 loai thudc, 13 bénh nhan di ing
V@i 2 loai thuGc, khong cd trudng hgp nao di ing vdi
tir 3 thudc trd Ién. Pa s6 bénh nhan test kich thich
dugng tinh vao ngay thr 2 hodc th(r 3. K&t luan:
Phac d6 diéu tri bénh lao gdm nhiéu thuéc phéi hgp
do dd khi xay ra phan ing di u‘ng rat kho khan trong
chan doan thudc gay ra phan u’ng Tuy nhién khi thuc
hién test kich thich, lan lugt tLrng thuGc dugc tién
hanh do dé c6 the xac dinh nguyén nhan gay di (ing
mot cach chinh xac
Tur khoa: di ing thudc lao, ADR, test kich thich

SUMMARY

ALLERGIC CHARACTERISTICS AND

RESULTS OF PROVOCATION TEST IN

PATIENTS WITH ANTI-TUBERCULOSIS

DRUG ALLERGY

Background: Early detection of hypersensitivity
reactions and appropriate management should be
taken to optimize the treatment of tuberculosis.
Objective: Description of hypersensitivity reactions
from first-line antituberculosis drugs and results of
drug provocation test at National Lung Hospital.
Methods: Cross-sectional study of 86 pulmonary
tuberculosis patients with signs and symtomps of
hypersensitivity reactions, who were hospitalized and
treated in the Department of Respiratory Tuberculosis
at National Lung Hospital from August 2018 to June
2019. Excluded from the study were patients with
anaphylaxis, severe allergy, SJS, Lyell syndrome,
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