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SUMMARY

STUDY ON FABRICATION OF POLYCAPROLACTONE/XANTHAN GUM
COMPOSITE FILMS LOADING CHRYSOPHANOL BY 3D PRINTING METHOD

This paper presented the results of study on fabrication of polycaprolactone (PCL)/xanthan gum (XG)
composite films loading chrysophanol (CHR) by the 3D printing method with the ratio of PCL/XG of 85/15
and the content of CHR of 5 wt.%. The PCL and CHR were dissolved in dichloromethane (DCM) while the
XG was dissolved in distilled water. To mix the oil phase with water phase, the emulsifiers including
polyethylene oxide (PEO) and polysorbate 80 (Tween 80) were added with mass ratios of 15% and 5%,
respectively. The PCL/XG/CHR/emulsifier emulsion was used for 3D printing under different conditions,
consisting of printing speed, wet printing layer thickness, number of printing layers, and printing bed
temperature. The characteristics of obtained PCL/XG/CHR/emulsifier films were assessed through sample
moisture, dried sample thickness, Fourier transform infrared spectroscopy (FT-IR), stereomicroscopy,
scanning electron microscopy (SEM). In addition, the CHR content release studies at pH 2.0 and pH 7.4
buffer solutions (simulating the pH of human gastric and intestinal fluids) were carried out to find the most
suitable printing technologies for preparing PCL/XG/CHR/emulsifier films for medicine applications.

Keywords: polycaprolactone, xanthan gum, chrysophanol, 3D printing method, composite films.

1. MG PAU CNHR cp npiéy hoat 'Elnhﬂsi’nh hoc tot, ng
_ cling c6 thé gay ra mot so tac qung phu va
Chrysophanol ~ (CHR)  hay  acid doc tinh khi st dung ¢ lidu cao [4].

chrysophanic  Ia  mot hop  chat Longfei va cong sy da chi ra ring CHR c6
anthraquinone dugc tim thay chu yeu thé gy ra ton thuong gan ciing nhu anh
trong cac loai thyc vat thudc ho huéng dén hé tiéu héa [8]. Bdng thoi, do
Polygonaceae va Liliaceae, cO tén goi la tan kém cua CHR ciing han ché ung dung
1,8-dihydroxy-3-methylanthracene-9,10- caa nd trong thuc té. Do do, phat trién cac
dione [1]. CHR khéng tan trong nudc hé mang thudc trén co s cac polymer co
nhung tan trong ethanol, chloroform va kha niang phan huay sinh hoc nhim lam
cac dung moi hiru co khac [2-3]. Cac giam kich thuéc, ting kha ning tan, giam
nghién ctru gan day cho thay CHR c6 kha lidu va tac dung phu caa CHR 1a mét trong
nang chong oxy héa, khang khuan, khang nhitg huéng nghién cau tiém ning dang
viém va chong ung thu [4-7]. Mac du duoc quan tam nghién cau [1, 9-12].
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Trong s6 céc polymer phan hay sinh hoc,
polycaprolacton (PCL) duogc st dung rong
rdi trong cac hé phan phdi thubc nho vao
nhimg dic diém wu viét caa nd [13-15].
PCL c6 kha nang phan huy sinh hoc va
twong thich sinh hoc cao, diéu nay gip
giam thiéu nguy co phan ung phu va doc
tinh khi su dung trong co thé. Ngoai ra,
PCL c6 thé diéu chinh dugc thoi gian phan
huy, gidp kiém soat qua trinh giai phong
thubc mot cach hiéu qua. Khi két hop PCL
v6i xanthan gum (XG), mot chét tao gel ty
nhién c6 kha nang diéu chinh do nhét, hdn
hop nay tao ra mot moi truong 6n dinh va
kiém soét tét giai phong thube. PCL cung
Cap cau tric viing chac cho cac hé phan
phéi, gilp bao vé va kéo dai thoi gian tac
dung cuia thudc. Trong khi d6, XG diéu
chinh su gidi phong thubc mét cach hiéu
qua, gitp cho thuc duoc hap thy tir tir va
déu ddn vao co thé [16-20]. Nho tinh twong
thich sinh hoc va kha nang diéu chinh do
nhét ciia XG [20], su két hop gitta PCL va
XG sé& gilp cai thién hiéu qua diéu tri va
tang cuong kha niang thim thau cua thudc.
Do d6, trong cdng trinh nay, PCL da duoc
két hop voi XG lam chat mang CHR nham
cai thién do hoa tan va mot sé tinh chat caa
CHR. Coéng nghé in 3D dugc sir dung phé
bién trong ché tao cac hé thong phan phdi
thudc hiéu qua nho tinh than thién voi moi
trudng, giam thiéu luong dung moi phat
thai, c6 thé thiét ké va kiém soét hinh dang
céc hé phan phéi thudc [21]. Cac thong sb
in 3D co tac dong manh mé& dén hiéu qua
giai phong thude ciing nhu cac tinh chét cua
hé phan phdi thuéc. Chinh vi vay, nghién
ctu nay tap trung khao sat cac thong sb in
gom tdc do in, chiéu day mang in uét, nhiét
d6 ban in, s6 16p in nhim tim ra diéu kién in
thich hop nhat cho ché tao hé phan phdi
duoc chat CHR hiéu qua tir to hop polymer
PCL va XG.

2. THUC NGHIEM
2.1. Nguyén vat liéu, hoa chat
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Cac nguyén vat liéu, hoa chat gom
polycaprolactone (PCL, (CgH1002),, do
tinh khiét 99%, mau tring duc); xanthan
gum (XG, CasHagOs9, d6 tinh khiét 99%)
Xuat x& Sigma Aldrich; chrysophanol
(CHR, C15H1004, d6 tinh khiét 98%, dang
bot mau cam); polyethylen oxide (PEO,
tinh khiét 99%); Polysorbate 80 (Tween
80) la san pham thuong mai cua héng
Sigma Aldrich, Merck. Cac héa chét khéac
gom dichloromethane (DCM) (99,5%),
ethanol (99,7%), HCI (36~38%), KCI
(99,5%), NaOH (96%), Na,HPO4.12H,0
(99%), KH2PO4 (99%) la cac hoa chat
Trung QUOC duoc st dung truc tiép,
khong can tinh ché thém.

2.2. Chuin bi mang in 3D
2.2.1. Chudn bj muc in

Céan PCL va XG theo ty I¢ 85/15 (pkl/pkl)
véi tong khdi luong 2 polymer 13 5g.
Dugc chat CHR duoc dua vao véi ty Ié
0,25g. Chat nhii héa PEO va Tween 80
dugc dua vao t6 hop vai ty 1& khdi luong
lan luot 12 0,759 va 0,25g. Cac budc cu
thé nhu sau: Dau tién, cho vao cdc A gom
0,759 XG va 80 mL nudc cat, khudy déu
hén hop bang may khuay tir trong 30 phut
cho XG tan hoan toan trong nudc. Trong
cing thoi gian d6, cho vao coc B gom
4,259 PCL va 8mL DCM va khudy hdn
hop trén may khuay tir trong 30 phat cho
PCL tan hoan toan trong DCM. Thém tu
tir 0,259 CHR vao cdc B va tiép tuc khuay
hdn hop dén khi thu dugc dung dich trong
sudt mau cam vang. Sau khi XG tan hoan
toan, can 0,25g Tween 80 cho vao céc A
va khudy manh trong 30 phut. Sau d6, dé
tir tr dung dich PEO (0,759 trong 15 mL
nudc cat) vao cbc A. Hon hop trong coc A
duoc khudy lién tuc trén may khudy tir
trong 30 phut. Sau khi thu duoc hon hop
trong coc A ddng nhat, nho tir tir dung
dich ¢ coc B vao coc A, két hop khuay
manh. Sau d6, hdn hop duge dem di dong
hoa bang thiét bi IKA Ultra T25 trong 15
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phut dé thu dugc nhii trong. Nhii twong
thu dwoc duoc khudy trén méay khudy tir
trong vong 2 gio, sau do sir dung lam muc
in cho may in 3D.

2.2.2. Cac diéu kién khdo sat in 3D doi
Véi CAC mau

Céac mau mang t6 hop PCL/XG/CHR/chit
nhii hoa (viét gon 1a PXC) duoc in 3D
bang thiét bj in 3D (1a san pham cua dé tai
mi s6 VAST01.08/19-20 do Vién Ky
thuat nhiét dai, nay la Vién Khoa hoc vat
liéu, Vién Han lam Khoa hoc va Céng
nghé Viét Nam chu tri) su dung muc in
dang long. Thong so chinh cua may in
gom: s6 luong dau in 02 (01 dau in vat
liu dang long va 01 dau in vat liéu dang
soi); kich thudc vung in:
190%190x100mm:; nhiét do ban in: 0°C
t6i 100°C; nhiét do dau in: 6 thé gia nhiét
t6i 250°C; toc do in: 1+50mm/gidy; 16p
in : 0,2 + 0,3mm. Céc théng s6 ky thuat
vé diéu kién in 3D trong nghién ctu nay
dugc trinh bay trong Bang 1. Muc in duoc
dua vao xilanh cua may in 3D va in tao
mang trén lam kinh theo cac théng s6 da
duoc cai dat sin nhu ¢ trén. St dung dau
in vai duong kinh trong 1a 0,6mm, kich
thudc cdc mang ind x r = 1,8x4,8mm, cac
l6p dugc in chong 1én nhau.

2.3. Cac phwong phap dic trung

Mang té hop polymer PXC dugc dénh gia
cac nhém chac dic trung bang phuong
phép phd hong ngoai (IR) trén thiét bi
Nicolet iS10 SMY) trong viing s6 song tuor
4000-400 cm™, d6 phan giai 8 cm ,sb 1an
quét 32 lan. Do am cua cac mau mang
duoc tinh todn thdng qua su thay doi khoi
lwong mang truéc va sau khi sy ¢ 105°C
trong 24 gio trong ta sy d6i luu khéng
khi (Memmert, Dtc). Chiéu day mang
kho duoc xac dinh bang thiét bi UT343E
(UNI-T, Trung Quéc). Anh hién vi quang
hoc cua cdc mau mang duoc chup trén
thiét bi kinh hién vi soi néi Olympus
SZ61 (Philipin). Mau mang duoc ghi anh
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SEM trén thiét bi FESEM S4800 (Hitachi,
Nhat Ban). Ham lugng CHR giai phdng
tir cac mang PXC dugc xac dinh bing
phuong phap phd hap thu tir ngoai — kha
kién (UV-Vis). Theo d6, cac mau dung
dich dém c6 pH 2,0 va pH 7,4 (tuong tu
dich da day va dich rudt trong co thé
nguoi) chira CHR giai phdng tir cac mang
PXC dugc tién hanh do, ghi phd UV-Vis
trén thiét bi UV-Vis Libra S80 (Biochrom,
Anh). Cac mang duoc can khdi lwong
chinh xac, cho vao tdi tham tich (3000
kDa) va ngdm trong dung dich dém pH
2,0 trong 2 gid, sau do tiép tuc ngam
trong dung dich dém pH 7,4 trong 2 gio.
Cé4c dung dich thir nghiém dugc khuiy
nhe va gir ¢ nhiét d6 37°C dé moé phong
moi trudng trong co thé nguoi.

3. KET QUA VA THAO LUAN

3.1. Twong quan vé mau trong, sau khi
in va sau khi kho

Bang 1 trinh bay hinh anh truc quan cua
c4c mau mang PXC c6 cac diéu kién in
khac nhau sau khi in va sau khi dé kho tu
nhién 1 phit ~ 24 gio. Co thé thay, tat ca
cac mau in 3D thu duoc déu cé ngoai
quan déu, dep. Cac mau in dudi tac dung
cua nhiét do trong sudt qua trinh in khién
cho mau khi vira in xong di c6 do khd
nhat dinh, riéng mau in & nhiét d6 80°C,
mau kho ngay sau khi in xong. Phan 16n
cac mau co thoi gian kho nhanh (tir 15 ~
30 phut sau khi in), trir cac mau 1002294
va 1003293 do do day Ién hon khién nuéc
khé bay hoi hon. Thoi gian in trung binh
mot mau vao khoang 13 phat. Mau
502293 c6 téc do in cham nhat, can
khoang 20 phut d in xong 1 mau, trong
khi d6, mau 1502293 chi mat 7 phut. Sau
khi kho, hau hét cac mau déu c6 mau vang
chanh va mot phan nho chuyén thanh mau
cam trén mang. b6 day mang cang lon thi
phan mau cam cang nhiéu va tap trung &
trung tim hon do sirc cing bé mit cua
nuée da kéo cac phan tir CHR trong mau
Vao C4c Vi tri goc trong khi bay hoi.
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Bdng 1. Ki hiéu mdu, diéu kién in va hinh dnh tryc quan cac mau mang PXC in ¢ cdc diéu kién in khac nhau
ngay sau khi in va sau khi khd

M4 mau biéu kién in Sau khi in Sau khi khé
v =10 (mm/ gidy) | =

h=0,2 (mm/l&p)
1002292 t = 29 (°C)

n=2 (I6p)

v =10 (mm/ gidy)

h=0,2 (mm/lép)
1002293 t° =29 (°C)

n =3 (16p)

v =10 (mm/ giay)

h=0,2 (mm/l&p)
1002294 t = 29 (°C)

n =4 (16p)

v =5 (mm/ gidy)
h=0,2 (mm/1ép)
502293 t = 29 (°C)

n =3 (lop)

v =15 (mm/ gidy)

h=0,2 (mm/16p)
1502293 t = 29 (°C)

n =3 (I6p)

v =10 (mm/ gidy)

h=0,1 (mm/lsp)
1001293 t =29 (°C)

n=2(lop)

v =10 (mm/ gidy)

h =0,3 (mm/16p)
1003293 t =29 (°C)

n=2(lop)

v =10 (mm/ gidy)

h=0,2 (mm/lsp)
1002503 t =50 (°C)

n=2(lop)

v =10 (mm/ gidy)

h=0,2 (mm/lsp)
1002803 t° =80 (°C)

n=2(lop)

3D déu c6 thé kho hoan toan sau khi dé
kho tu nhién. Ngoai ra, do day mang uat

3.2. P6 am va @9 day mau

Do 4m va d¢ day cia cac mau mang PXC cao hon khoang 2 lan so véi do day mang
duoc trinh bay trong Bang 2. Quan sat o kho 1a do lwong nudc trong mau nhii
liéu ¢ Bang 2 co the thay d6 am trong tat tuong bi bay hoi sau khi in d3 lam giam
ci cdc mau mang déu kha thap (1-6%). d6 day cia mang tb hop so vai du kién.

Diéu nay cho thiy tit ca cac mau mang in
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Bang 2. PG dm va dé day cac mau mang PXC

y bo bo day bo day
Mau am mang uét | mang kho

(%) (mm) (mm)
1002292 5 0,4 0,020
1002293 6 0,6 0,027
1002294 6 0,8 0,045
502293 3 0,6 0,035
1502293 6 0,6 0,025
1001293 5 0,3 0,017
1003293 4 0,9 0,048
1002503 1 0,6 0,030
1002803 2 0,6 0,021

3.3. Phd hdng ngoai bién ddi Fourier

Hinh 1 trinh bay pho FT-IR ciia cac mau
mang PXC ché tao ¢ cac dicu kién in khac
nhau.
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Hinh 1. Phé FT-IR cuia cac mang PXC theo ting
dieu kién in (so l6p, toc do in, do day lép in, nhiét
dé ban in)

Quan séat phd FT-IR caa cac mau mang to
hop PXC trén Hinh 1, ta thay xuit hién
c4c van pho dic trung cho cac nhom chirc
chinh cua PCL (1722 cm™), XG (3400
cm™) va CHR (3056 cm™, 1650 cm™) [2,
9, 22, 23]. Mot s6 nhém chic trong XG,
PEO, Tween80, CHR, PCL dao ddng
trong vung sé séng gan nhau nén cé hién
tugng cong huong cac pic hip thu trén
phd FT-IR. Sy cong huong céc pic dao
dong ciing cho thiy tat ca cac thanh phan
c6 trong mau nhii twong da két hop Voi
nhau. Su thay doi diéu kién in khong anh
huong nhiéu dén cac nhom chuac trong
mang do ty 18 thanh phan cia mang co s

la c6 dinh.

3.4. Hinh thai ciu trac

Anh hién vi quang hoc ctia c&c mau mang
in 3D & cac diéu kién khac nhau dugc
trinh bay trén Hinh 2. C thé thay, bé mat
c4c mau mang c6 cau trac di thé, trong do
pha phan tan la CHR c6 mau vang cam.
Céac mang c6 do san nhat dinh gidp lam
tang bé mat tiép xdc cia mang véi dung
dich thir nghiém, dé dang phan tan CHR
ra khoi mang, tir do, cai thién duoc toc do
giai phong dwoc chat. Hinh 2 ciing cho
thdy CHR phan tan kha déu trong nén
PCL/XG, tuy nhién, & mot sé6 mau mang
PXC, c6 xuét hién két tu cac hat nhu cac
mang 150294, 1002803. Piéu nay cho
thay diéu kién in c6 anh huong dang ké
dén cau trdc cia mang.



Tap chi phan tich Hoa, Ly va Sinh hoc - Tdp 31, So 3A/ 2025

1002292 11002293 1002294
£

5’ e
200 pm L, 200 pm | 200 pm
- I —

1502293 502293

1001293

200 pm 200 pm 200 pm

1002503 1002803 1003293

200_um 2 zo_o_um il 200 pm

Hinh 2. 4nh hién vi quang hoc cia cac mau mang
PXCin3D

So sanh cac diéu kién in c6 thé thay cac
mang duoc ché tao & nhiét do phong
(1002293) c6 cau trac déng déu hon so
v6i cac mang ché tao ¢ nhiét do6 cao
(1002503, 1002803). S6 I6p in (1-3) trong
céc mang (1001293, 1002293, 1003293)
khong anh hudng nhiéu dén cau tric cua
mang. So sénh anh hién vi quang hoc cua
cac mang 1502293, 1002293 va 502293
ta thdy téc do in c6 anh hudng nhiéu dén
cau trdc caa mang. Khi in & toc do cao
(15 mm/gidy), mang khd xuat hién nhiéu
khuyét tat hon, do cau trGc mang kém
ddng déu hon. Tc do in 5-10 mm/giay 1a
thich hop hon cho ché tao mang PXC
bang phuong phap in 3D. Tuy nhién, can
nhiéu thoi gian hon dé ché tao mang véi
tbc d6 in 5 mm/gidy so vai mang ché tao
Vv6i toc do in 10 mm/gidy. So sanh anh
hién vi quang hoc ciia cac mau mang in
véi chiéu cao cua duong in khac nhau
(1002292, 1002293, 1002294) cho thy
chiéu cao duong in khdng anh hudng
nhiéu dén cau tric cua mang.

Hinh 3 trinh bay 4nh SEM ctia mau mang
1002293 & cac do phong dai 1000 lan va
10.000 lan. C6 thé thay su tron l1an cac
thanh phan véi nhau trong mang té hop,
lam cho cau tric cia mang ddng nhat va
khong cO hién tuong tach pha. Khéng
quan sat thiy su xuat hién caa CHR trén
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bé mit mau chiing té CHR da phan tan va
twong hop t6t véi PCL va XG nho sy ¢6
mit cta cac chat nhii hoa PEO va Tween
80. Mang t6 hop c6 ciu tric kha xop Véi
cac Vi 15 xdp trén bé mat pha phan phén.

Hinh 3. 4nh SEM cia mau mang 1002293

3.5. Kha ning giai phong CHR tir cac
mang to hop

Hinh 4 trinh bay d6 thi phan anh ham
lugng CHR giai phéng tir cac mang PXC
ché tao theo cac dieu kién in khac nhau.

Co6 thé thay sau 2 gid thtr nghiém trong
dung dich dém pH 2,0, ham lugng CHR
giai phong tir mau tinh thé 1a rat thap, chi
dat 0,84%. Piéu d6 cho thay CHR c6 do
tan kém trong méi truong nude. DI Voi
c4c mau mang t6 hop, ham luong CHR
giai phong cao hon nhiéu. Ham luong
CHR giai phong cao nhat 1a miu mang
502293 voi 43,05%. Trong khi d6 cac
mau con lai lan luwot 1a miu mang
1502293 véi 36,29%; mau mang 1002803
véi 35,62%; mau mang 1002292 véi
35,2%; mau mang 1002293 véi 32,24,
Cac mau con lai c6 ham lugng CHR giai
phéng thap hon dang ké, chi dat tir 7,09-
25,49%. Su cai thién d6 hoa tan cua CHR
trong dung dich pH 2,0 da chung t6 CHR
c6 kha niang lién két chat ch& voi cac
polymer PCL va XG trong mang, cac
polymer nay gilp kiém soat luong CHR
dugc giai phong trong dung dich dém pH
2,0.

Trong moi truong pH 7,4, CHR cling giai
phong kém véi ham lugng chi dat 1,3%
sau 4 gio thtr nghiém. Ham luong CHR
giai phong tr mang vao dung dich dém
pH 7,4 16n hon so véi trong dung dich
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dém pH 2.0. Diéu nay do dung dich dém
pH 2,0 c6 méi truong acid nén CHR kho
khuéch tan khoi mang. Ngoai ra, cd thé
moi truong acid da thuc day qué trinh
proton hdéa polymer XG c6 trong mang,
tao 16p proton bao quanh mang lam giam
kha nang giai phéng cia CHR ra khoi
mang PXC. Trong khi d6, & mdi truong
trung tinh, qué trinh khuéch tan CHR khoi
cac mang t6 hop khong bi can tré bai cac

Theo s6 16p in

100,00%

90,00%

80.00%

70.00%

60,00%

0 20 40 60 80 100
——CSP0,02g —o—1002292

80,00
00%

proton H* nhu trong méi truong acid, ma
chi ¢O su twong tac véi cac phan tu nudc
dé khuéch tan. Két hop ket qua phan tich
hinh thai cdu tric, d6 am, chiéu day va
ham Iuwgng CHR giai phong, lva chon
diéu kién in gdbm téc do 10 mm/gidy, 03
I6p in, nhiét &6 phong 1a thich hop nhat dé
tao mang t6 hop PCL/XG mang CHR va
kiém soat giai phong CHR trong cac dung
dich dém pH khéc nhau.

Theo do day l6p in

0,00%

Hinh 4. D6 thi phan &nh ham lrong CHR gidi phong tir mang PXC theo timg diéu kién cu thé (sé 16p,
dé day 16p in, toc dé in, nhié¢r @6 ban in)

Cac md hinh dong hoc giai phéng CHR
dugc nghién ctu gom cac mé hinh dong

hoc bic 0 (ZO), bac 1 (FO), Higuchi (HG),

Hixon-Crowell (HC), Korsmeyer
Peppas (KMP) [9]. Co ché dong hoc giai
phong CHR tir cac mang t6 hop PXC in
3D duogc danh gia thong qua hé s6 hdi quy
(R? theo cac md hinh dong hoc khac
nhau. Bang 3 trinh bay két qua xac dinh
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hé sb hdi quy tuyén tinh R? phan anh su
giai phong CHR tir cAc mau mang té hop
PXC véi cac diéu kién in khac nhau trong
dung dich dém pH 2,0 theo cac mé hinh
dong hoc khac nhau. Tir hé sb hdi quy R,
c6 thé thdy lugng CHR giai phong tir céc
mau mang to hop theo cac diéu kién in
khac nhau tuan theo mé hinh dong hoc
bac 0 Ia thich hop nhét, cac gia tri R? déu
dat trén 0,91. Piéu nay ching to ham
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lugng CHR dugc giai phdng vao trong
dung dich dém la hang dinh, khong phu

thuoc vao ham luong cua CHR trong
mang to hop.

Bdng 3. Hé sé héi quy R? phan anh gidi phéng CHR tir mang té hgp PXC hoc trong dung dich dém pH

2,0 ¢ cdc diéu kién in theo cic mé hinh déng hoc khac nhau

Maiu bong T)QC Bac | Dong T"C Bac Higuchi Hixon crowell KoPr:Fr:;ZSer—

CHR 0,9530 0,9853 0,8900 0,9919 0,9872
1002293 0,9878 0,9344 0,9638 0,9704 0,9439
1002294 0,9836 0,9846 0,9480 0,9665 0,9890
1002503 0,9589 0,9379 0,9181 0,9740 0,9463
1002803 0,9837 0,9586 0,9542 0,9817 0,9666
1502293 0,9779 0,8469 0,9969 0,9038 0,8703
502293 0,9178 0,9510 0,8455 0,9461 0,9489
1001293 0,9741 0,9030 0,9499 0,9541 0,9134
1002292 0,9788 0,9288 0,9374 0,9786 0,9364
1003293 0,9722 0,9444 0,9334 0,9741 0,9521

Bdng 4. Hé s6 hoi quy R? phan anh gidi phéng CHR tir mang t6 hop PXC theo cdc diéu kién in ¢ dung dich
dém pH 7,4 theo cdc mé hinh déng hoc khac nhau

Mau Pong hoc Bac | Pong hoc Bac M_c“J hinr_l Hixon crowell Korsmeyer -
0 1 Higuchi Peppas
CHR 0,9908 0,9829 0,9805 0,9872 0,9829
1002293 0,9321 0,9001 0,8952 0,9403 0,9001
1002294 0,9812 0,9580 0,9678 0,9720 0,9147
1002503 0,9788 0,9270 0,9455 0,9479 0,9270
1002803 0,9956 0,9777 0,8931 0,9742 0,9777
1502293 0,9901 0,9624 0,9613 0,9856 0,9624
502293 0,9860 0,9656 0,9441 0,9901 0,9656
1001293 0,9871 0,9902 0,9616 0,9911 0,9902
1002292 0,9239 0,9510 0,8811 0,9496 0,9510
1003293 0,9670 0,9811 0,9257 0,9791 0,9811

Bang 4 trinh bay két qua xac dinh hé sé KET LUAN

hdi quy tuyén tinh R? phan anh giai phéng
CHR tir cd&c mau mang to hop PXC Vi
cac diéu kién in khac nhau trong dung
dich dém pH 7,4 theo cac md hinh dong
hoc khac nhau. Dwa vao gia tri R? c6 thé
thiy, nhin chung qua trinh CHR giai
phong tir mang t6 hop PXC trong dung
dich dém pH 7,4 tuan theo moé hinh dong
hoc bac 0 (R%> 0,92), twong ty nhu trong
dung dich dém pH 2,0.
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Cac thong s6 ky thuat thich hop dé ché
tao mang t6 hop polymer PCL/XG/CHR
(c6 kha nang kiém soét giai phong CHR)
bang phuong phap in 3D gom téc do in 10
mm/gidy, s6 1op in 03 16p, nhiét do in la
nhiét do phong, chiéu cao duodng in 0,2
mm/16p. CHR phan tan trong nén polymer
kha dong déu. Sy thay doi diéu kién in
khéng anh huéng dén cac nhom chuc
trong mang nhung anh huong dang ké dén
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cau trGc va hinh thai cia mang ciing nhu
ham lueong CHR giai phdng trong céac
dung dich dém pH 2,0 va pH 7,4. Mang t6
hop polymer PCL/XG da cai thién dang
ké kha ning giai phéng CHR trong céc
dung dich dém pH 2,0 va pH 7,4 so Vi
CHR tinh thé. CHR c6 xu huéng gidi
phéng tr mang t6 hop in 3D trong dung
dich dém pH 7,4 cao hon so vai pH 2,0.
Qua trinh giai phong CHR tir cAc mang
PXC trong cac dung dich dém trén tuan
theo mo hinh dong hoc bac 0.

Loi cam on: Nghién ctru nay dugc tai trg
boi Quy Phat trién khoa hoc va cong nghé
Quéc gia (NAFOSTED) trong dé tai ma
$6 104.02-2021.48.
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