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TOM TAT

Eudragit RS30D la mét copolymer cua ethyl acrylate va methyl
methacrylate co khd nang truong no trong nudc va kéo dai sy
phong thich hoat chdt. Do d@6, hé vi hat fibroin phéi tron Eudragit
RS30D tai hoat chat khang viém methylprednisolone (MP) dinh
huong vmg dung dwong uong duwoc bdo ché trong nghién ciru.
Fibroin dwgc chiét xudt tic kén to tam khé véi hiéu sudt chiét
32,7%. Hé vi hat tdi MP duwoc bdo ché bang phwong phdp dong
ngung tu co hiéu sudt tdi cao nhat dat 57,18 + 6,99%, voi kich
thuoce 1-14 um. Cdc thanh phdn trong hé vi hat co sy twong tdc voi
nhau thé hién qua cac miii ddc trung cua fibroin, Eudragit RS30D
va MP trén phé FT-IR. Hé vi hat gidai phong MP ¢é kiém sodt trong
moi truong mo phong dwong tiéu hoa. Qua trinh gidi phong tudn
theo mé hinh déng hoc Korsmeyer-Peppas, voi co ché khuéch tan
két hop phan ra.

Tir khéa: Eudragit, fibroin, methylprednisolone, to tam, vi hat

ABSTRACT

Eudragit RS30D, a copolymer of ethyl acrylate and methyl
methacrylate, is swellable in water and sustains the drug release
rate. Thus, this study prepared Eudragit RS30D-functionalized silk
fibroin microparticles, loading the anti-inflammatory drug
methylprednisolone (MP) for oral application. Fibroin was
extracted from dried silk cocoons with an extraction efficiency of
32.7%. The co-condensation method was used to prepare the
microparticles with the highest MP entrapment efficiency of 57.18
+ 0.99%, and sizes of 1-14 um. The components of the
microparticle system interacted with each other, as evidenced by
the distinctive peaks of fibroin, Eudragit RS30D, and MP on the
FT-IR spectrum. The microparticles could control the MP release
rates in simulated gastro-intestinal conditions. The release process
followed the Korsmeyer-Peppas kinetic model, which combines
diffusion and decay/corrosion.

Keywords: Eudragit, fibroin, methylprednisolone, microparticles,
silkworm
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1. GIOI THIEU

Hién nay, bénh viém khdp dang la mot trong
nhitng bénh phd bién, khong chi ¢ ddi tuong
nguoi cao tudi ma dang c6 xu hudng tré hoa,
gdy ra nhiéu hau qua nghiém trong (Mehta et
al., 2022). Bé diéu tri bénh viém khop, cac thude
khang viém thuong dugc chi dinh dé lam giam tri¢u
ching viém, dau va 1am cham ton thuong khép. Cac
thube khang viém dugc chia thanh 3 nhém chinh,
bao gdm: thudc khang viém dang men (enzyme),
khéang viém coricoid va khéng viém khong steroid
(NSAID). Trong s6 do, methylprednisolone (MP) 1a
mot trong nhiing thudc thuéc nhém khang viém
steroid duge sir dung phd bién nhét hién nay trong
diéu tri viém khép.

MP ¢6 tac dung chdng viém, e ché mién dich,
chéng di ung, chdng sdc va cac tac dung duoc 1y
khac (Mehta et al., 2022). Kha ning trc ché mién
dich cta né tét hon so véi céc loai thude tuong ty
khac va kha nang chbng viém cia no lan luot gap 5
va 1,25 lan so vé6i hydrocortisone va prednisolone
(Mehta et al., 2022). Thoi gian ban thai trung binh
ctia MP toan phan nam trong khoang tir 1,8 dén 5,2
gior (Pan et al., 2020). Do ¢6 céu triic khung steroid,
MP thuong bi phan huy trong moéi truong acid dich
vi, dan dén sinh kha dung duong udng khéng cao.
Do d6, nghién ctru nay dugc thyc hién nhim hudng
dén muc dich bao vé MP trong méi truong dudng
tiéu hoa va kéo dai thoi gian phong thich cua thude.

Mot trong nhitng phuong phép tiém ning la bao
g06i MP trong cac vat liéu sinh hoc (h¢ vi hat) dé bao
vé thude khoi cac tac nhan co hai tir moi trudong
(Meinel et al., 2006). Nhiéu loai vi hat d4 va dang
dugc tmg dung trong linh vyc y sinh va cé thé phan
thanh ba loai chinh, gdm (1) vi hat lipid (liposome
va cac hat lipid rén), (2) vi hat polymer (polymer tu
nhién va polymer tong hop) va (3) vi hat vo co
(Napier & DeSimone, 2007). Trong sb d6, hé vi hat
polymer thuong duge chi trong do dé bao ché, gia
thanh ré, ¢6 kha nang bién doi bé mit va twong thich
v6i co thé nguoi.

Trong sb cac vat liéu sinh hoc ung dung ché tao
hé vi hat nham bao géi cac san pham thyc pham, my
pham va dwoc pham, to tim di duoc sir dung trong
nhiéu thé ky qua (Pham & Tiyaboonchai, 2020).
Fibroin, mot loai protein thu dugc tu to tam Bombyx
mori thong qua qua trinh khir sericin, da dugc st
dung trong nhiéu linh vuc y sinh, bao gdm: ti tao
mo, thiét bj y té, két dinh & bao va twong tac gitra té
bao va té bao, ciing nhu hé théng phan phdi thudc
va gene (Pham & Tiyaboonchai, 2020). Géan day,
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fibroin da dugc nghién clru rdng rai do cac dac tinh
nbi bat ctia nd nhu: d6 bén kéo cao, trong hop sinh
hoc, phan huy sinh hoc va khong doc hai. Hon thé
nita, fibroin d3 dugc Cuyc quan ly Thyc phém va
Dugc phim Hoa Ky (Food and Drug
Administration-FDA) chép thuan 1a mot vt li€u y
sinh (Pham et al., 2018).

Tuy nhién, fibroin it c6 kha nang kiém soat qué
trinh giai phong hoat chit trong dudng tiéu héa. Do
do, trong nghién cuu nay, Eudragit RS30D, mot
copolymer cua ethyl acrylate va methyl
methacrylate c6 kha nang truong nd trong nudc va
kéo dai sy phong thich hoat chat dugc dé xuat sur
dung dé két hop véi fibroin (Zheng et al., 2005).
Eudragit RS30D da va dang dugc trng dung rong rai
trong san xuat dugc pham (Zheng et al., 2005). Tém
lai, lan dAu tién, fibroin to tim va Eudragit RS30D
dugc két hop trong nghién ciru nay nham bao ché hé
vi hat tai MP, v&i muyc dich bao vé va giai phong cod
kiém soat MP trong dudng tiéu hoa.

2. PHUONG PHAP NGHIEN CUU
1. Vit li¢u

Kén tdm kho duge thu mua truc tiép tai huyén
Tryc Ninh, tinh Nam Dinh, Viét Nam. Céac hoa chit
bao gém: ethanol (99,9%), NaCl (> 99,5%), Na>COs
> 99,5%), HCl (37,0%), CaCl, (> 99,0%) va
Ca(NO3)2 (> 99,5%) duoc mua tai cong ty hoa chat
ky thudt Cemaco, Viét Nam. MP (dang mubi
methylprednisolone sodium succinate, > 99,5%)
dugc cung cap bai cong ty Pfizer Manufacturing, Bi.
Eudragit RS 30D (> 99,0%, Evonik, buc) duoc
cung cip boi cong ty phan phdi hoa chit Ping
Hung, Viét Nam.

2.2. Chiét xuét fibroin tir kén to tim

Fibroin duoc chiét xuat tir kén tim Bombyx mori
bang phuong phap chiét néng. Pau tién, kén tam
duoc loai bo sericin bé'mg dung dich Na,C0O3 0,5% &
100°C trong 1 gio. Tiép theo, kén sau khi loai bo
sericin dugc hoa tan trong hdn  hop
CaCly:H,0:Ca(NO3):EtOH & ty 18 khdi luong
30:45:5:20. Dung dich dugc tham phén véi nude ct
bing mang loc cellulose (ngudng gidi han trong
lugng phan t¢r (MWCO) la 10000) tai nhiét do
phong trong 4 ngay. Dung dich sau tham phan duoc
ly tam (10000 vong/phut, 4°C, 30 phut) dé loai tap.
Phan dich ndi phia trén sau ly tim (dung dich
fibroin) dugc dong kho sau khi am sau -44°C trong
24 gi¢. Hiéu suét chiét fibroin duoc xac dinh bé'lng
cong thic:

Khdi lwgng Fibroin déng kho

H%= x100

Khdi lwgng kén to ban dau
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2.3. Bao ché hé vi hat tréng

Heé vi hat duoc bao ché bang phuong phap dong
ngung tu. Dau tién, dung dich fibroin 1% va dung
dich Eudragit RS30D trong ethanol c¢6 nong do
0,5%, 1% hodc 3% dugc chuan bi. Tiép theo, 1 mL
dung dich fibroin 1% dugc thém tur tir vao 3 mL (ty
1& 1:3) hodc 5 mL (ty 18 1:5) ethanol (d6i v6i hé vi
hat khéng chira Eudragit RS30D) hoac dung dich
Eudragit RS30D vdi cic nong d6 khac nhau, lic voi
toc do 150 vong/phut trong 1 gio. Cudi cung, hon
hop duoge ly tam véi tbe do 6000 vong/phut trong 15
phut, phan ran thu dugc sau ly tam chinh 1a hé vi hat
FNP (khong chua  Eudragit  RS30D),
RS30D0.5/FNP, RS30D1/FNP va RS30D3/FNP.
Hg¢ vi hat dugc dong kho bao quan.

2.4. Bao ché h¢ vi hat tai MP

Hé vi hat tai MP dugc bao ché tuong ty nhu hé
vi hat tréng. Dau tién, dung dich MP trong nudc ¢
ndéng d6 10 mg/mL dugc chuan bi. Tiép theo, 0,1
mL dung dich MP dugc thém vao 1 mL dung dich
fibroin 1%, tiép tuc thém 3 mL (ty 1& 1:3) hodc 5 mL
(ty 1€ 1:5) EtOH hoac dung dich Eudragit RS30D
v6i cac ndng d6 0,5%, 1% hoidc 3% vao hon hop, lic
déu hdn hop trong 1 gid. Cudi cung, hdn hop duge
ly tim dé thu dwoc hat FNP-MP (khong chira
Eudragit RS30D), RS30D0.5/FNP-MP,
RS30D1/FNP-MP va RS30D3/FNP-MP.

Dich néi sau ly tdm dugc tién hanh do UV-Vis &
budc song 250 nm, v6i duong chudn 1a y = 0,0468x
+ 0,002 (R?= 0,9998) dé xac dinh ham luong MP
con lai. Hiéu sut tai MP dugc xac dinh bang cong
thire sau:

__Ham lwong MP trong hé vi hat

HS% x100

Ham lwgng MP ban dau
2.5. Danh gia tinh chét héa ly ciia h¢ vi hat

Kich thudc hat trung binh dugc xac dinh béng
phuong phép tan xa anh sang dong st dung may
phan tich MicroTrac $3500. Mau tréng va hat tai
thude duoc phan tan lai trong 5 mL EtOH 99,5%
bang may dong hoa, phép do duoc thyc hién tai 25°C
& mot goc cb dinh 1a 90°.

Su tuong tac clia cac thanh phan trong hé vi hat
duoc dénh gia bang phuong phap quang phd hong
ngoai FT-IR. Phé thu dugc bang may quang pho FT-
IR 6300 (Jasco-Nhat Ban, dai tan tir 4000 dén 400
cm™) voi phuong phap ép vién véi KBr. Cac phan
tich dugc thyc hién trong diéu kién loc khong khi
kho véi b ma hoa 256 hinh anh giao thoa dugc thu
thap & do phan giai 4,0 cm™.
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2.6. Thi nghiém in vitro giii phéng qua
dudng uong

Hé vi hat FNP-MP, RS30D0.5/FNP-MP,
RS30D1/FNP-MP va RS30D3/FNP-MP dugc phan
tan trong 10 mL dung dich HCI (pH 1,2, m6 phong
dich da day), khudy déu véi tbc do 200 vong/phiit
trong 2 gio. Tai mdi thoi diém 30, 60, 90, 120 phut,
1 mL mau dugc rit ra va b sung bang 1 mL dung
dich HCI twong tmg sau mdi lan 1y mau. Két thuc
qua trinh giai phéng trong méi trudng md phdng
dich vi da day, h¢ vi hat dugc chuyén sang moi
truong md phong rudt non. Cu thé, hé vi hat tai MP
duoc phan tan trong 30 mL dung dich dém
phosphate (pH 6,8), khudy déu voi toc do 200
vong/phut trong 6 gid. Tai mdi thoi diém 30, 60, 90,
120, 150, 180, 210, 240, 270, 300, 330, 360 phut, 2
mL mau dugc rat va bo sung bang 2 mL dung dich
dém tuong tmg sau mdi lan 1y mau. Céac mau 6 ca
hai giai doan dugc ly tam véi tbe do 12000
vong/phut trong 5 phat bang may ly tim Mikro
220R (btic). Ham luwgng MP giai phong tir hé vi hat
duoc xac dinh bﬁng cach le‘iy dich ndi bén trén do
UV-Vis ¢ budc song cuc dai 247,5 nm véi dudong
chudn 1a y =0,0466x + 0,0016 (R2=0,9987) ddi v6i
moi trudng HCI va bude song 249 nm, dudng chudn
y = 0,0460x + 0,0032 (R%= 0,9984) dbi véi moi
truong dém phosphate. Phan trim hiéu sut phong
thich tich luy (% H) duoc tinh toan theo cong
thire sau:

Ctvo+vyi~tci

% H=
% Mo-Y{" 1 Mi

x100

Trong d6:

Ci, Ci: ndng d6 MP duoc giai phong tai thoi diém
tvai

V,: tong thé tich dung dich dém hoa tan

V: thé tich mau rat tai mdi thoi diém

M,: ham lugng MP ban dau co trong hé vi hat

Mi: téng ham luong MP rut tai thoi diém i

2.7. Mo hinh dong hoc gidi phong

Co ché qua trinh giai phong thude tir cac ché
pham déng vai tro quan trong do6i véi cac dang bao
ché kiém soat qua trinh giai phong. Mot s6 mé hinh
c6 thé ap dung ddi v6i qua trinh giai phong dya vao
diéu kién thiét 1ap ctia mo6 hinh. Cu thé, mé hinh
Higuchi mé ta viéc giai phong thude tir hé thong co
cAu trac ma tran, Hixson-Crowell - md ta viéc giai
phong thudc tir cac hé théng cé sy thay d6i vé dién
tich bé mat va dudng kinh ciia cac hat, Korsmeyer-
Peppas - phan tich giai phong thudc theo Fickian va
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khong theo Fickian tir cac hé thong phan phdi (Ding
et al., 2020), dong hoc gidi phong béc 0 va béac 1 -
giai phong thudc co kiém soat theo thoi gian. Cac
mod hinh dugc mo ta thong qua cac phuong trinh toan
hoc (Paarakh et al., 2023).

Pong hoc bac 0: C; = Co + Kot
Dong hoc bac 1: LogC; = LogCo — Kit/2,303
Higuchi: C, = Kut'?

Hixson-Crowell: Ci'® = Co'® — Kyct

Korsmeyer-Peppas: C/Cp = Kt"

Trong d6: C; la ham luong thuéc giai phong tai
thoi diém t; Co lg‘l hém lugng thuoc ban dau; Ko, K,
Ku, Kne, K 13 hang s6 toc d6 giai phong bac 0, bac
1, Higuchi, Hixson-Crowell, Korsmeyer-Peppas; n
la sO mil giai phong biéu thi co ché giai phong theo
Korsmeyer-Peppas.

3. KET QUA VA BAN LUAN

3.1. Chiét xuit fibroin tir kén to tim

Sau qué trinh khir mudi, kén tam 10 g (Hinh 1A)
sau khi loai sericin va lam kho, thu dugc 7,65 g to
(Hinh 1B), khéi lugng mat di 1a 2,35 g tuong ting
v6i khéi lwong sericin ¢6 trong kén (20-25% wiw)
(Nguyen et al. 2023). Hiéu suét chiét fibroin (Hinh
1C) tu sgi to da loai sericin dat 32,57%, cao hon so
v6i nghién ciru twong tu khi sir dung ciing ngudn
nguyén liéu 1a kén tam giéng M45 nudi tai Nam
Pinh (Nguyen et al., 2023).

- - |

[ -

Hinh 1. (A) Kén tam khé, (B) Soi to da loai
sericin, (C) Fibroin da dong kho

3.2. Kich thwéc hé vi hat

Ethanol 1a chat gitp lam xay ra qué trinh ngung
tu fibroin tir dang to I (silk I, fibroin tan trong nudc)
thanh dang to II (silk II, fibroin khong tan trong
nuéc) (Pham et al., 2018). Qua trinh chuyén dang
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nay la do ethanol canh tranh véi cac phan tor H,O
trong dung dich, gitp tao thém lién két hydro noi
phén ti va lién phan tir fibroin, tir d6 hinh thanh lién
két gap nép P ddi song song (antiparallel p-sheet),
giup fibroin ngung tu tré thanh hé vi hat (Pham et
al., 2018). Pong thoi, Eudragit RS30D tan trong
ethanol nhung khong tan trong nudc. Do do, khi
dung dich fibroin trong nudc duge tron 1dn vao dung
dich Eudragit RS30D trong con, ca hai chat tan déu
ngung tu cung lac (dong ngung ty), gitp tao thanh
hé vi hat ¢6 cau trac matrix.

Két qua xac dinh kich thuéc ctua hé vi hat (Bang
1) cho thdy hé vi hat khong chira Eudragit RS30D
c6 kich thudc 16n hon hat co chira polymer. Nguyén
nhan c6 thé 1 do céu triic cia fibroin co chira ca
doan ua 1an ky nudc, trong d6 co t&i 75% gbe acid
amin ky nuéc nhung van c6 rat nhiéu acid amin co
nhom phan cyc wa nudc nhu: Ser, Tyr, Glu, Asp
(Pham et al., 2023). Fibroin to tim 1a mdt protein
dang soi dugc déc trung boi ham lugng cao don vi
lap lai (Glu-Ala) 1am cho fibroin c6 tinh két tinh
trong dung dich. Vi thé, khi khéng c6 mit polymer,
su tuong tac gitta cac vi tinh thé va cac phan tir
fibroin tu do, tuong tac giita cac vi hat déu ting lén.
Do d6, trong mot khong gian han ché, cac vi hat d&
két tu hon va tao thanh cac vi hat ¢6 kich thudc
16m hon.

Ngoai ra, khi ndong d6 Eudragit RS30D ting tir
0,5% 1&n 3%, kich thudc ctia hé vi hat cling tang 1én.
Khi ting ndng d6 Eudragit RS30D, s& chudi
polymer trén mét don vi thé tich dung moéi EtOH
tang 1én, EtOH khuéch tan vao pha nuéc mang theo
nhiéu chudi polymer hon, do d6 lam tang kich thudc
hat (Hasan et al., 2016). Bén canh do, viéc tang n(“)ng
do polymer cling lam tang twong tac polymer-
polymer, dan dén viéc nhiéu chudi polymer dugc
lién két trong qua trinh khuéch tan va tuong tac dong
thoi véi fibroin tao thanh hé vi hat ¢ kich thudce
16n hon.

Bén canh do, kich thudc hat ¢ ti 1€ fibroin:EtOH
1:5 nho hon so v6i kich thudce hat ¢ ti 1€ 1:3, boi vi
viéc tang thé tich EtOH lam tang tdc do tao hat dan
dén han ché su tuong tac cac chudi fibroin véi nhau,
do do hat hinh thanh nho hon.

Cudi cung, kich thudc h¢ vi hat sau khi tai MP
tang 1én so v6i hé vi hat tréng. Sy thay ddi kich
thudc nay 14 vi cac phan tir MP xen k& trong cau tric
hat va déng thoi tuong tac trén bé mat hat. Céac
tuong tac ndy dugc phan tich rd bang phd FT-IR.
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Béng 1. Kich thuéc hé vi hat

Tdp 61, S6 54 (2025): 57-64

Kich thudc (um)

Tilg Mau Hat trong Hat tai MP
FNP 6,19 +£0,55 13,99 £ 0,78

13 RS30D0.5/FNP 4,20+ 0,37 8,20 + 0,62
) RS30D1/FNP 6,92 + 0,81 9,17+0,73
RS30D3/FNP 7,15+ 0,68 9,84 +0,75

FNP 3,68 £0,45 11,54 + 0,80

15 RS30D0.5/FNP 1,64 +£0,20 7,24+033
’ RS30D1/FNP 4,14+ 0,39 8,06+ 0,50
RS30D3/FNP 5,51+041 8,08 +0,49

3.3. Hiéu suit tai thuéc MP

Hiéu suét tai MP cua hé vi hat co Eudragit
RS30D cao hon hé vi hat FNP (khong chira Eudragit
RS30D) & ca hai ti 1¢ 1:3 va 1:5 (Bang 2). Diéu nay
1a do trong thanh phan hat c6 cac polymer, gop phan
lam tang sy tuong tac cia thudc va hat nén luong
thubc tai duogc cao hon.

Bén canh d6, ti 1¢ 1:3 ¢o hiéu suat tai thép hon
s0 Vi ti 1€ 1:5 boi vi lugng ethanol thap ddng nghia
v6i polymer c6 trong hén hgp méu thap nén twong
tac voi thude khi tao hat it hon so véi ti 18 1:5.

Nguoc lai, khi ting ndng d6 polymer thi ham
lwong tai ting khong dang ké, diéu nay co thé do kha
nang tai cia hé d3 bao hoa nén khi ting lugng
polymer thi sy tuong tac véi MP khong tang. Su
tuong tac cia MP va hat dugc phén tich rd hon bang
phé FT-IR.

Bang 2. Hi¢u suit tai thuoc MP (HS%) ciia hé vi

hat
Ti l¢ Maiu HS%
FNP 23,47 £2,71
13 RS30D0.5/FNP 30,44 £4.28
’ RS30D1/FNP 30,22 £ 3,98
RS30D3/FNP 31,88 £4,45
FNP 28,70 + 3,89
155 RS30D0.5/FNP 43,97 +£3,14
’ RS30D1/FNP 47,35+ 0,57
RS30D3/FNP 57,18 = 6,99
3.4. Twong tic ciia cAc thanh phin trong h¢
vi hat

Phé FT-IR cua fibroin va hé vi hat (Hinh 2) cho
th?iy cac mili dic trung thudc vé fibroin & cac vi tri
1626-1630 cm™ (amide I), 1508-1525 cm’! (amide
1) va 1226-1240 cm™! (amide I1I), chimg t6 fibroin
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va hé vi hat duoc chiét thanh cong van gilr cac dac
tinh cuia fibroin (Pham et al., 2022).

Ngoai ra, hé vi hat phéi tron Eudragit RS30D cé
thém tin hi¢u dao dong cua lién két C=0 & vj tri
1730 cm™ trong céu tric ciia Eudragit RS30D. Tin
hiéu nay pht hop véi phd FT-IR cua nguyén liéu
Eudragit RS30D (Zheng et al., 2005). Diéu nay
chung to6 Eudragit RS30D da dugc phdi tron thanh
cong vao hé vi hat fibroin.

Dbi véi hé vi hat tai MP (Hinh 2B), cac miii dic
trung thudc vé MP & céc vi tri gan nhu twong dong
voi fibroin va Eudragit RS30D. Cu thé, ¢ vi tri
1715,7 cm™ 1a lién két C=O (cetone), & 1650-1550
em 14 lién két C=C (alkene) va mét dinh hip thy
trong khoang tir 3400 dén 3100 cm™! biéu thi cho OH
(alcohol) (Turanl et al., 2019).

Dang chu y, & phd cia hé vi hat tring c6 xuét
hién dinh & ving 2350 cm™!, nhung dinh nay lai
khong xuat hién trong phd ciia hé vi hat da tai MP.
Diéu nay c6 thé dugc giai thich rang day 1a tin hiéu
cua CO», duogc hép phu vao cac 16 xép cua hé vi hat
tréng. D6i voi hé da tai MP, cac 16 xop di duoc lap
day boi cac phan tir MP nén CO, khong thé hién dién
trong céu trac. Viéc CO, duoc hip phu vao cac hé
vi hat tring chua thiy c6 sy anh hudng dén céu truc
ctia fibroin va Eudragit RS30D (céc tin hiéu trén phd
FT-IR khong co sy thay ddi dang ké). Tuy nhién,
céc nghién ctru dugc thyc hién tiép theo can tap
trung ddo sau vé van dé nay.

Tom lai, phd FT-IR di minh chung day du su
chiét thanh cong fibroin, bao ché thanh céng hé vi
hat fibroin phéi tron Eudragit RS30D va tai thanh
cong MP vao hé vi hat bang phuong phap ddong
ngung tuy.
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Hinh 2. Phd FT-IR ciia (A) hé vi hat tréng va (B) hé vi hat da tai MP

3.5. Giaiphong in vitro MP trong mdi truong

mo phéng dudng uong

Dau tién, khi qua trinh giai phong ctia MP dugc
so sanh gitta MP nguyén li¢u (methylprednisolone
sodium succinate nguyén chét) va hé vi hat thi MP
nguyén liéu “giai phong” (tan) 100% ¢ ngay 30 phut
dau va giam dan ndng d¢ & cac mdc thoi gian tiép
sau, do hién tugng phan hity thudc (Hinh 3). Trong
khi d6, hé vi hat c6 kha nang phong thich cham MP
trong moi truong dudng tiéu hoa. Piéu nay ching to
h¢ c6 kha nang bao vé MP trong méi truong dudng
ubng, ddng thoi giai phong MP c6 kiém soat.

Hiéu suat giai phong (GP%) MP & tat ca cac hé
vi hat trong méi trudng pH 1,2 déu dat tir 18,94 dén
37,76%, dong thoi GP% ciia nhitng hé vi hat ¢6 mit
Eudragit RS30D cao hon so véi hé vi hat chi chira
fibroin (Hinh 3). Dong thoi, khi tang luong polymer
thi hiéu suat giai phong giam dan. Piéu nay co thé
do luong thude duoc nap vao hé vi hat khong dong
déu. Hon nita, fibroin 12 mot phan tir protein ludng
tinh (vira chira nhém mang dién tich duong (vi du: -
NH; cua lysine) vira chira nhém mang dién tich am
(vi dy: -COOH cua glutamic acid)). Fibroin c6 diém
dang dién pl = 4,53. Do d6, trong méi trudng acid
da day, fibroin va Eudragit RS30D cung mang dién
tich dwong nén tao ra twong tac tinh dién dy nhau,
tao diéu kién thuan lgi dé giai phong MP. Mic du
qué trinh giai phong c6 xay ra trong 2 gio dau tién
nhung cac h¢ vi hat déu dam bao duoc viéc bao vé
hoat chat trong méi truong HCI.

D6i voi moi truong pH 6,8, hé vi hat FNP giai
phong MP nhanh chong hon so véi hé vi hat co
Eudragit RS30D. Tuy nhién, qué trinh giai phong
thudc cua hé vi hat FNP kém 6n dinh hon so v6i hé
vi hat RS30D/FNP. Diéu niy c6 thé giai thich 1a khi
6 moi truong pH 6,8, ca hai loai polymer mang dién
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tich trai ddu nhau (fibroin di¢n am, Eudragit RS30D
tich dién duong) nén xay ra su tuong tac tinh dién
bén trong hat. Tuong tic ndy lam bén ciu trac hat
nén qua trinh giai phong 6n dinh va kéo dai hon. Co
ché giai phong MP tir hé vi hat ¢ cdu tric ma trn
v6i thanh phan chinh 1a cac polymer dugc xdy dung
dua trén cac mo hinh dong hoc.

—&—FNP —8— RSWD0.S/FNP

—F E i‘ .

RS30DI/FNP —8—RS30D3FNP —8—MP

100 — ;"‘i" 1

pH 6.8 T

pH 1,2

80

% H

20\-

0 30 60 90 120150180 210 240 270 300 330 360 390 420 450 480 510
Thai gian (phit)

Hinh 3. Hi¢u suit giai phéng MP theo thoi gian
(MP: methylprednisolone nguyén li¢u)

3.6. Dong hgc gidi phéng

Dir liéu cua qua trinh giai phong cua cac hé vi
hat FNP-MP, RS30D0.5/FNP-MP, RS30D1/FNP-
MP, RS30D3/FNP-MP duoc su dung xay du’ng cac
md hinh ddng hoc giai phong dé xac dinh co ché giai
phong (Bang 3).

Dbi voi mo hinh dong hoc bac 0 va bac 1, hé sd
R2 thép cho thdy hai mé hinh khong phu hop vai vat
liéu. M6 hinh Hixson-Crowell dugc sir dung dé
danh gia qua trinh giai phong ciia hat c¢6 su thay doi
dién tich bé mit, diéu nay khong phu hop véi tinh
chat hat, dong thoi hé s6 hoi quy R? kha thap nén mo
hinh khong phit hop. Ddi v6i mé hinh Higuchi va
Korsmeyer-Peppas, hé s6 hdi quy R? kha cao cho
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théy hai mé hinh c6 khé nang phu hgp véi qua trinh
giai phong cua cac hé vi hat FNP va RS30D/FNP.
Diéu nay co thé duogc giai thich 1a do cac hé vi hat
dugc tong hop bang phwong phap dong ngung tu
nén mang ciu triic ma tran (cac phén tir fibroin va
Eudragit RS30D dan xen vao nhau), phu hgp véi co
so 1i thuyét cia mo hinh Higuchi va Korsmeyer-
Peppas.

Dé xac dinh co ché giai phong cu thé, gia tri n
cua phuong trinh Korsmeyer-Peppas dugc xem xét,
khi n < 0,45, qua trinh giai phong tuan theo co ché
Fickian khuéch tan khong c6 su phan rd, 0,45 <n <
0,9, qua trinh giai phong theo co ché khuéch tan ¢
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két hop phan i, n > 0,9, qué trinh giai phong theo
co ché dn mon va phan ri (Ding et al., 2020). Dbi
v6i nghién ciru nay, cac gia tri n cia cac hé vi hat
FNP-MP, RS30D0.5/FNP-MP, RS30D1/FNP-MP,
RS30D3/FNP-MP c¢6 gia tri lan luot 1a 0,6857;
0,6539; 0,5870 va 0,8603 cho thy cac hé vi hat giai
phong theo co ché khuéch tan két hop phan ra. Diéu
nay phu hop véi tinh chit polymer co trong hé vi
hat. Fibroin c6 kha nang phan ra cham trong moi
truong nude dong thoi Eudragit RS30D c6 kha ning
trrong nd va phan huy cham. Do d6, MP giai phong
ra khoi hé vi hat vira bang cach khuéch tan thong
thuong vira do sy phén hiy cua cac polymer.

Béang 3. Phuong trinh cia cidc mé hinh dong hoc gidi phong (K-P: Korsmeyer-Peppas; H-C: Hixson-

Crowell)
Mo hinh FNP-MP RS30D0.5/FNP-MP RS30D1/FNP-MP RS30D3/FNP-MP
Bac 0 y=0,1357x + 23,737 y=0,1061x + 15,744 y=0,0793x+ 11,573 y=10,1297x + 13,106
: R?=0,6506 R?=0,6886 R2=0,7504 R?=0,8920
Bac 1 y=-0,001x + 1,8759 y=-0,0007x +1,9224 y=-0,0005x +1,9479 y=-0,0009x + 1,9485
: R?=0,6337 R?=0,6970 R?=0,7740 R?=0,9333
Hicuchi y=3,244x+8,1917 y=25179x+3,8171 y=1,8108x+3,5362 y=2,8603x + 1,1955
g R?=0,8299 R?=0,8656 R?=0,8732 R?=0,9693
K-P y=0,6857x +0,1774 y=0,6539x + 0,1058 y=0,5870x+0,1288 y=10,8603x + 0,1955
R?=0,9309 R2=0,9615 R?=0,9436 R?=0,9693
H-C y =0,0030x + 0,4155 y=0,0021x + 0,2652 y=0,0015x+0,1842 y=10,0027x +0,1937
R?=0,6478 R?=0,6963 R?=0,7676 R?=0,9236

4. KET LUAN

Hé vi hat fibroin to tam phdi tron Eudragit
RS30D di duogc bao ché thanh cong, vé6i kich thude
micron. MP duogc tai thanh cong vao hé vi hat bé“mg
phuong phap ngung tu véi hidu suat cao nhat dat
57,18 + 6,99%. Qua trinh phong thich trong moi
truong mod phong duong udng cho thay hé vi hat co
kha nang phong thich tbt va tuan theo dong hoc giai
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