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mép cdt trén va dudi dm tinh, néi ngay thi dau
v@i GIST dai trang kich thudc nho, giai doan tai
chd trong tinh trang cap clu 13 co thé thuc hién
dugc va dem lai két qua budc dau tot.
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HIEU QUA BO SUNG SU'A NU'O'C HANIE KID LEN TINH TRANG
DINH DUONG, S0’'C KHOE VA KHA NANG CHAP NHAN SAN PHAM
CUA HOC SINH LOP MOT

TOM TAT

Nghlen ctru co doi cerng, ngau nhién cum nhdm
danh gla hiéu qua bd sung San phdm dinh dudng sira
pha san Hanie Kid dang Iong [én tinh trang dinh
dl.rdng, strc khde va kha nang chap nhan san pham
ddi véi hoc sinh I6p mot (6-7 tudi). Nghién ctu dudc
hoan thanh tai Thai Binh vao thang 3/2021 vai 55 tré
nhém can thiép bo sung Sita nudc Hanie Kid 2
Ian/ngay trong 2 thang va 55 tré nhom chiing véi ché
dd an thong terdng Két qua nghlen ctu cho thay bo
sung Sira nudc Hanie Kid da cd tac dong tich cyc: can
nang trung binh tang 0,57kg (0,93 + 0,3 kg so Vdi
0,36 + 0,17 kg; p<0,01); chiéu cao trung binh tang
037 cm (096 + 0,10 cm so vdi 0,59 + 0,17 cm;
p<0 05), SDD thé nhe can glam 12,7 % nguy cd SDD
nhe can giam 14,5% cd y nghia thong ké (p<0,05).
Co xu erdng cai thlen tinh trang nhiém khuan hé hép,
tiéu chay, tao bon biéng 3n, khé ngu, nhung s6 Iugng
nhd, khong coy nghla thong ké (p>0,05).

Tu’ khoa da vi chéat, sita b6 sung, tré tiéu hoc,
chiéu cao, can nang.

1Truong Pai hoc Y Ha Noi

2Truong bai hoc Y Duoc Thai Binh
3Truong Cao ddng Y t& Ha Tinh

4Vién Dinh duBng Quoc gia

Chiu trach nhiém chinh: Pham Qudc Hung
Email: phamquochung@hmu.edu.vn
Ngay nhan bai: 9.4.2021

Ngay phan bién khoa hoc: 21.5.2021
Ngay duyét bai: 11.6.2021

250

Pham Quéc Hilng , Tran Pinh Thoan?,
Nguyén Vin3, Tran Thay Nga*

SUMMARY
EFFECTS OF HANIE KID MILK SUPPLEMENT
ON NUTRITION STATUS, HEALTH, AND PRODUCT

ACCEPTABILITY OF GRADE ONE STUDENTS

A cluster randomized and controlled study was
conducted to evaluate the supplemental effects of
Hanie Kid liquid powdered milk nutrition product on
nutritional status, health and product acceptability for
first graders (6-7 years old). The study was completed
in Thai Binh in March 2021 with 55 infants
supplemented with Hanie Kid Liquid Milk 2 times/day
for 2 months and 55 control children using regular
diet. Research results showed that Hanie Kid liquid
milk supplementation had positive effects: average
weight increased 0.53 kg (0.93 = 0.3 kg vs. 0.36 £
0.17 kg; p <0,01); average height increased 0.37 cm
(0.96+0.10cm vs. 0.59+0.17cm; p<0.05); underweight
decreased 12.7%; risk of malnutrition 14.5% weight
loss with statistically significant (p <0.05). Tendly
improve respiratory infections, diarrhea, constipation,
anorexia, difficulty sleeping, but but small quantity
and not statistically significant (p> 0.05) .

Keywords: micronutrients, formula milk, primary
school student, height, weight

I. DAT VAN PE

Tinh trang suy dinh duGng (SDD) nhe can,
thap coi cla tré em, dac biét la vung ndng thon
Viét Nam con la van dé sic khoe qubc gia anh
hudng dén tam voc, chiéu cao, tri tué va suc lao
dong cua ngudi Viét va dugc nganh y t€ va
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Chinh phu dac biét quan tam[1]. Mot trong
nhitng bién phap hitu hiéu la s dung sira dugc
bé sung vi chat dinh dung (VCDD) [2], [3].
Thanh phén, ham lugng, khdu phan sira bd sung
cho tré em con a van dé tranh ludn. “San pham
dinh duGng sifa bot pha san Hanie Kid" dang
ldng (goi la Sita nudc Hanie Kid) ctia NutriCare
can doi nang lugng, chat béo, protein, DHA,
FOS/Inulin, HMO (2'-FL), Lysin va b6 sung 28
loai vitamin, khoang chdt theo hudng dan cua
WHO [4] hudng tdi d6i tugng dich la tré em Ira
tudi 1-10 tudi. Nghién clru nay nhdm danh gid
hiéu qua cla sifta nudc Hanie Kid d6i vdi tinh
trang dinh duBng, sic khoe va kha nang chap
nhén san pham & tré I6p mot (6-7 tudi).

Il. DOl TUONG VA PHUONG PHAP NGHIEN CU'U

Poi turgng nghién ciru: tré I6p mot ¢ 02
Trudng Tiéu hoc & Trung hoc cd s& thudc huyén
Kién Xudng, tinh Thai Binh dap Ung tiéu chuan
chdp nhan va loai trlr nghién cfu. Tiéu chuén lua
chon: tré hoc I6p mot; dang theo hoc tai truGng;
khdng mac cac di tdt bdm sinh, khuyét tit vé
tdm than, van déng hodc tré mac cac bénh man
tinh; dugc b6 me/ngudi giam ho dong y. Tiéu
chuan loai trir: dang ¢ bénh; thira can, béo phi
(tré c6 WAZ >2 SD, BAZ>1); dang s dung cac
san pham bd sung dinh dudng, dang tham gia
mot nghién clru khac.

Thiét ké nghién cdu: Nghién ciu thir
nghiém can thiép cong déng cé do6i chiing, ngau
Ill. KET QUA NGHIEN CU'U

nhién cum.

Thoi gian: tu thang 11/2020 dén 3/2021.

C6 mau, chon mau: Co 210 tré 16p mét da
dugc kham sang loc va chon ra 110 tré chia vao
2 nhom can thiép va nhém chirng.

Sifa b6 sung: san xuat bdi Cong ty C6 phan
dinh duGng NutriCare c6 thanh phan cho 2
bita/ngay gom: nang lugng (360 kcal); chat béo
(17,1g); protein (11,5g); DHA (23,8mQ);
FOS/Inulin (1,72g); HMO (2'-FL (12,3mg); Lysin
(860mg) va 14 vitamin: A (1198 1IU), D3
(270IU), E (9IU), K1 (8,42mcg), K2 (12,9mcg), C
(33,2mg), Bl (490mcg), B2 (886mcg), B3
(4328mcg), B5 (1072mcg), B6 (358mcg), B7
(2,92mcg), B9 (106mcg), B12 (1,18mcg) va 14
khoang chat trong d6 cé Canxi (382mg), Kém
(4,64mg), Sat (2,78mg), Selen (15,4mcg), Déng
(68mcg), 16t (83,2mcg), Molypden (3,16mcg).

Phuong phap danh gia: so sanh chiéu cao,
can néng trung binh, diém Z-score cao/tudi, can
nang/tudi, BMI/tudi, ty 1& SDD, bénh tat theo
chuan WHO 2007 [5].

Phéan tich va xur’' ly sé liéu: SO liéu dugc nhap
bang phan mém Excel 2016 va phan tich bdng
phan mém Anthoplus 1.0.4 (WHO), SPSS IBM 20.0.

Pao dirc nghién ciau: Nghién ciu da dudc
HGi dong khoa hoc va dao dic nghién ciu
Trudng Pai hoc Y Dugc Thai Binh phé duyét.
Nghién c(fu tuan tha thyc hanh Iam sang t6t.

Téng s6 c6 110 tré I6p mét tham gia can thiép gobm 55 tré nhom can thiép va 55 tré nhém chiing.
Bang 1. Pac diém hai nhom trudc khi can thiép

Chi s6 Nhom chirng Nhom can thiép p

Ty |é tré nam 49,1% 49,1% ®)
Tudi (thdng) 76,84 * 0,44 76,84 * 0,44 > 0,05P
Can nang (kg) 17,94 + 1,63 17,86 + 1,37 > 0,05°
Chiéu cao (cm) 112,52 £ 4,22 112,52 + 4.09 > 0,05°

SDD thé& nhe can 10 (18,2%) 10 (18,2%) @)

SDD thé& thap coi 12 (21,8%) 12 (21,8%) @)

SDD thé gay com 5 (9,1%) 5(9,1%) ®)
Viém dugng h6 hap cap 6 (10,9%) 5(9,1%) > 0,05°
Tiéu chay 3 (5,5%) 4 (7,3%) > 0,05P
Ta0 bon 4 (7,3%) 5 (9,1%) > 0,05P
Biéng an 7 (12,7%) 8 (14,5%) > 0,05°

Khd ngu 5 (9,1%) 5(9,1%) @)

@) khong cd su khac biét hoac dir lieu nhd
khdng lam ki€ém dinh; ) T-test; ©) Fisher’s exact
- test, Bootstrap 1000 samples.

Trudc can thiép, khong cé su’ khac biét cd y
nghia théng ké (YNTK) (p>0,05) gilta nhém can
thi€p va nhom chirng vé cac chi s6 gidi, tudi,

chiéu cao, can ndng, BMI, Z-core can ndng/tudi,
chiéu cao/tudi, BMI/tudi, ty 1& SDD céc thé nhe
can, thap coi, gay com, ty |& cac bénh viém
du@ng ho hap, tiéu chay, tao bon, biéng an, khd
ngu.
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Bang 2. Hiéu qua bé sung Siia nudc Hanie Kid Ién tinh trang dinh duéng

. . Nhém chirng Nhom can thiép

Chi s6 Thai gian (X + SD) X + SD) 5]
T0 17,94 £ 1,63 17,86 + 1,37 p>0,05P
T1 18,12 £ 1,61 18,35 £ 1,32 p>0,05P
Can ning (kg) T 18,30 1,58 18,78 £ 1,30 p<0,05P
T1-TO 0,18 £ 0,10 0,46 £ 0,13 p<0,05°
T2-T0 0,36 £ 0,17 0,93 £ 0,30 p<0,01°
TO 112,45 £ 4,47 112,43 £ 4,18 p>0,05P
T1 112,76 £ 4,47 112,95 £ 4,18 p>0,05P
Chiéu cao (cm) T2 113,05 + 4,7 113,39 £ 4,2 p>0,05°
T1-TO 0,30 £ 0,10 0,52 £ 0,09 p>0,05°
T2-TO 0,59 £ 0,17 0,96 £ 0,10 p<0,05°

T0 10 (18,2%) 10 (18,2%) @)
SDD thé nhe can T1 9 (16,4%) 5 (9,1%) p>0,05¢
(WAZ<-25D) T 10 (18,2%) 3 (5,5%) p<0,05°
TO-T2 0 (%) 7(12,7%) p<0,05¢

T0 32 (58,2%) 35 (63,6%) @)
oD diauy @ T1 32 (58,2%) 31 (56,4%) p>0,05¢
(WAZ<-15D) T 32 (58,2%) 27 (49,1%) p<0,05°
TO-T2 0 (0%) 8 (14,5%) p<0,05¢

@) khong cd su khac biét hodc dir liéu nhd
khdng lam kiém dinh; P) T-test; ©) Fisher’s exact
- test, Bootstrap 1000 samples.

Tai thdi diém trudc can thiép, khdng cd su
khac biét vé can nang, chiéu cao gilta 2 nhoém
(p>0,05). Tai thdi diém T1, nhdm can thiép c6
mUc tang can tot hon nhém chiing (0,46 + 0,13
kg so véi 0,18 + 0,10 kg), chénh léch 0,28 kg,
¢ YNTK (p<0,05). Tai thdi diém T2, nhdm can
thiép c6 muc tang can tét hon nhém ching
(0,93 + 0,30 kg so vdi 0,36 £0,17 kg), chénh

léch 0,57 kg c6 YNTK (p<0,01); mirc tang chiéu
cao (0,96 = 0,10 cm so vdi 0,59 £ 0,17 cm),
chénh léch 0,37 cm, c6 YNTK (p<0,05). Ty Ié
SDD thé nhe can & nhdm can thiép (5,5%) thap
hon so v8i nhém chirng (18,2%) & mic c6 YNTK
(p<0,05). Ty 1€ SDD & nhom can thiép giam ro
rét so véi nhom ching: SDD thé nhe can chénh
léch 12,7 % c6 YNTK (p<0,05); nguy cc SDD
nhe can chénh léch 14,5% c6é YNTK (p<0,05).
Khong xuat hién thira can, béo phi.

Bang 5. Hiéu qua bé sung Sifa nudc Hanie Kid 1én tinh trang suc khoe

Trudc can thiép Sau CT 1 thang Sau CT 2 thang
Nhom Nhom can Nhom Nhom can Nhom Nhom can

Chi s6 chirng thiép chirng thiép chirng thiép
NKHH 6 (10,9%) | 5(9,1%) 5(9,1%) 4(7,3%) | 5(9,1%) 2(3,6%)
Tiéu chay 3(5,5%) 4(7,3%) 5(9,1%) 2(3,6%) 5(9,1%) 1(1,8%)
Tao bon 4(7,3%) 5(9,1%) 3(5,5%) 1(1,8%) | 4(7,3%) 1(1,8%)
Biéng an 7(12,7%) | 8(14,5%) | 8(14,5%) | 5(9,1%) | 8(14,5%) 3(5,5%)
Khd ngl 5(9,1%) 5(9,1%) 5(9,1%) 5(9,1%) | 5(9,1%) 4(7,3%)

Trudc can thiép (T0) nhdm can thiép va nhém
chiing ¢ sb lugng va ty 1& % nhiém khuén ho
hdp (NKHH), tiéu chay, tao bdn, biéng an, kho
ngu tugng dudng nhau hodc khac biét rat nho.
Sau mot thang can thiép (T1), nhém can thiép da
cd cai thién hon nhom ching vé ty 1€ nhiém
khudn hd hadp (7,3 % so VGi 9,1%); tiéu chay
(3,6% so véi 9,1%); tao bén (1,8% so vai 5,5%);

biéng &n (9,1% so VGi 14,5%). Dén thdi diém T2
(sau hai thang can thiép), su khac biét gitra nhom
can thiép va nhém chirng cang nhiéu, ty 1€ nhiem
khudn h6 hdp (3,6 % so Vi 9,1%); tiéu chay
(1,8% so vGi 9,1%); tao bon (1,8% so véi 7,3%);
biéng an (5,5% so vdi 14,5%); khd nga (7,3% so
vGi 9,1%). Nhung nhitng su khac biét nay khong
cd YNTK (p>0,05).

Bang 3. Ty Ié chdp nhdn sd’ dung san phdm sifa nudc Hanie Kid

Thdgi gian | S0 ngay udng | So suat sira du ki€én | Lugng sira uong thuc té€ nhom A (n, %)
Thang 1 23 2530 2477 97,9%
Thang 2 22 2420 2373 98,1%
Tong 45 4950 4850 98,0%
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Bang trén cho thay s6 ngay can thiép tinh
cla T1 la 23 ngay véi 2530 sudt sira du kién,
cla T2 la 22 ngay vdi 2420 suat sira du kién;
téng cdng 45 ngay vdi 4950 sudt sitra nudc. Trén
thuc t&€ trién khai da s’ dung 2477 suét sifa
(97,9%) trong giai doan T1 va 2373 sudt sira
(98,1%) cho giai doan T2. Trung binh da su
dung 98% s0 sifa theo ké hoach.

Ty 1€ sir dung sira nwéc Hanie Kid
2.0%  1.7%

B Khong udng

Udng thiéu ™ Ubng du
Hinh 1. Ty Ié chdp nhan su’ dung Siia nuoc
Hannie Kid

Biéu db trén thé hién két qua ty |1é khéng udng
stfa do cac ly do khac nhau nhu nghi hoc, nghi
om la 2,0%; ty |é udng khong hét 2 hop siia la
1,7%, ty 1€ ubng du sifa la 96,3%. Hién tugng
ndn, 6i, phan Ung vdi sita rat hi€ém khi xay ra.

IV. BAN LUAN

Nhém can thiép da cai thién mdc tang can
nang cd y nghia thong ké ngay sau 1 thang st
dung. Sau 2 thang can nang tang 0,59kg va
chiéu cao 0,37cm, giam ty Ié SDD, nguy cd SDD
va khong cd thira can, dong thdi co xu giam ty 1é
viém dudng ho hap, tiéu chay, tdo bon, biéng
&n, khd ngu c6 thé ly giai rang nhom déi tugng
can thiép dang thi€éu dinh duGng trong ché do
an udng. Trong khi Hanie Kid dap Ung kip thdi
nang lugng va cac chat dinh duGng nhu protein,
lipid, carbohydrate hgp ly (khoang 20-40% nhu
cau cla tré ¢ Ifra tudi nay), dudc bd sung thém
28 vitamin va chat khoang quan trong. Cac vi
chdt nay cling & ham lugng dap Ung dudc
khoang 50% nhu cau cla tré va can doi vdi
nhau, do dé chdng khong anh hudng téi kha
nang hap thu cling nhu hoat dong sinh hoc
trong co thé cla nhau. Trong thanh phan cua
san phdm Hanie Kid, cac chat dinh dudng nhu
lysin, DHA, cac axit amin, I|p|d 28 loai vitamin,
khoang chat dugc b6 sung véi mét ham Iugng
phu hdp, hd trg hap thu, chuyen hoa gop phan
vao cai thién tinh trang SDD va nguy cd SDD [3].
Ddc biét Lysin dd dugc b sung cho nhém can
thiép téi 860 mg/ngay hd trg co thé hap thu
canxi, tao ra cdc mach mau mdi, téng hap
collagen, san sinh carnitine, gilp hé’p thu t6i da

chat dinh duBng, san xuat cac enzyme, khang
thé va hormone, gilp cd thé téng cudng stic dé
khang va tham gla rat nhiéu vao cac qua trinh
chuyén hda, glup co thé phat trién, tdng mién
dich gidp tré an ngd ngon han [6]. Vitamin A,
D, B, C, sit, kém, dong, iot, selen...tham gia
chuyén héa, tdng cudng phat trién t€ bao tac
dong dén chiéu cao, can ndng, hé thdng ti€u
hoa, mien dich. HMO cd tac dung gan nhu mot
prebiotic tdng cudng Igi khuén cho hé tiéu hoa,
tang cudng kha nang mien dich. IgG trong thanh
phan cla sira cho ché do udng 2 lan/ngay cd tac
dung bao phd niém mac rudt lam cho né khong
bi cdc mam bénh thdm nhap. Cac VCDD c6 tinh
chéng oxy hoa cé vai trd quan trong trong viéc
xay dung, tang cudng, stfa chira hé thdng mién
dich, tang sic dé khang, tang cudng tiéu hoa
lam giam biéng &n nhu kém, selen, sat, dong,
vitamin A, D, C, E, FOS [7]. DHA, Vitamin D va
nhiéu vi chat khac tham gia vao diéu hoa than
kinh lam gidam kich thich khé ngu. chat xg hoa
tan (FOS/Inulin) chGng tdo bdn rat tot. Vitamin
C, vitamin B1, vitamin B2... gilp tré an ngon
miéng tang hap thu, chuyén hda, tac dong dén
tang khdi lugng ca bap, xuang. Cac vi chat khac
tham gia vao cac qua trinh sinh tdng hdp hdc
moOn va cac men, tham gia xay dung té bao vi du
B12, folic tham gia san xuat hong cau, té€ bao
than kinh [6]. Viéc b6 sung 28 VCDD trong cdng
thérc ndy bd trg 1an nhau cd thé cho tac dung
vugt tréi so véi tang cu‘dng don lé mot hoac mot
vai_vi chat da tac dong vao hé thdng ti€u hoa,
mién dich, chuyén hda, than kinh thuc day téng
trudng va tang cudng stic khoe.

Kha nang chdp nhan st dung cao: 96,3% s0
tré udng du khau phan sita (2 bita/ngay trong 2
thang). Chuong trinh bé sung sita dugc gia dinh,
nha trudng, chinh quyén, y t& ing hd. Téng s6
da c6 98% lugng san pham da dugc s dung;
K&t qua quan sat va phong van trong cac chuyén
giam sat ngau nhién va danh giad cho thay hau
nhu toan b phu huynh va co gido luén ung ho.
Cong thirc slta gobm nang lugng, chat béo,
protein, va 28 vitamin va khodng chat va bd
sung thém DHA, chat xc hoa tan (FOS/Inulin),
HMO (2'-FL), Lysin, dugc tinh theo nhu cau
khuyé&n nghi hang ngay ctia BO Y t& va Té chic Y
t€ Thé& gidi va tinh toan tir cac chuyén gia nham
hudng tdi d6i tugng dich Ia tré em Ira tudi 1-10
tudi cling 1d mot yéu t6 dé cac phu huynh, cd
gido, can bd y t&€ Ging hd st dung san pham.

V. KET LUAN
- Cai thién tinh trang dinh dudng: can
nang: sau 1 thang (0,46 + 0,13 kg so vdi 0,18
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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.
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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;



