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TOM TAT

Muc tiéu: Khdo sat va téi wu héa quy trinh bao ché vién nang mém chira hé vi tw nhi
SMEDDS/SNEDDS ttr cao chiét linh chi giau triterpenoid (TGE-SMEDDS/SNEDDS).

Déi twong va phwong phap: Triterpenoid dwoc chiét xuéat tor ndm linh chi dé
(Ganoderma lucidum) bédng phuwong phap CO: siéu téi han (SFE). Tir cao chiét nay, hé
TGE-SMEDDS/SNEDDS duwoc bao ché véi cac thanh phén gém propylene glycol
monocaprylate, Kolliphor RH 40, Tween 80, polyethylen glycol 400. Panh gia dé bén nhiét
déng hoc va tinh chét héa ly cia hé TGE-SMEDDS/SNEDDS. Bao ché vién nang mém
chira hé TGE-SMEDDS/SNEDDS béng phwong phap ép khuén trén tru, c6 st dung hiép
déng chét chéng Ién két chéo glycin va acid citric.

Két qua: Triterpenoid duoc chiét xuét tir ndm linh chi (Ganoderma lucidum) béng phuong
phép SFE cé téng ham lwong triterpenoid toan phan (TTC) la 240,4 + 3,5 mg/g. Céng thirc tbi
wu héa TGE-SMEDDS/SNEDDS ¢6 TTC la 51,9169 £ 0,006 mg/g. Kich thwdc hat micro/nano
cla hé phén tan khoang ter 130 — 200 nm trong méi triedng nuwoc, pH 1,2, pH 4,5 va pH 6,8.
Két qua danh gia d6 bén nhiét dong hoc va tinh chét hoa ly TGE-SMEDDS/SNEDDS cho thay
hé phén tan tét trong cac méi truong pH tuong tw pH sinh ly, do én dinh nhiét réng, dé pH, do
nhét, ty trong da duoc chiing minh la phu hop dé phét trién vién nang mém. Nghién ctru nay
bao ché vién nang mém chira TGE-SMEDDS/SNEDDS st dung hiép déng chét chong lién két
chéo glycin va acid citric & ti 1é 2,5 : 0,5 cho thay hiéu qué cao trong viéc gidam hién tuong lién
két chéo ctia vé nang. Mébi vién nang mém chira 480 mg TGE-SMEDDS/SNEDDS, tuong trng
v6i 80 mg TGE c6 TTC trong mot vién nang mém duwoc xéc dinh khodng 25,80 mg/vién.
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Két luan: Dé tai da khado sat céc théng sb ky thuédt khi ndng cap quy trinh chiét xuét
triterpenoid bang phwong phép CO; siéu t&i han va thiét 1ap duoc quy trinh bao ché hé
TGE-SMEDDS/SNEDDS & & 16 5.000 vién. Béng thoi, da xay dung duoc quy trinh bao ché
vién nang mém chira TGE-SMEDDS/SNEDDS ¢6 str dung hiép déng chat chéng lién két chéo
trong céng thirc vé nang. Nghién ctru vién nang mém TGE-SMEDDS/SNEDDS lam tién dé
cho viéc dénh gié dé én dinh, do hoa tan va sinh kha dung cta san phdm & giai doan tiép theo.

Ttr khéa: Chiét xuat siéu t&i han — SFE, ndm linh chi, triterpenoid, hé vi/siéu vi tw nhii hoa,
SMEDDS/SNEDDS, vién nang mém, lién két chéo.

FORMULATION STUDY OF SOFT CAPSULES CONTAINING

A SELF-MICRO/NANOEMULSIFYING DRUG DELIVERY SYSTEM (SMEDDS/SNEDDS)
FROM GANODERMA LUCIDUM EXTRACT RICH IN TRITERPENOIDS

SUMMARY

Objective: To investigate and optimize the formulation process of soft capsules containing
a self-micro/nanoemulsifying drug delivery system (TGE-SMEDDS/SNEDDS) prepared from
a triterpenoid-rich extract of Ganoderma lucidum.

Subjects and methods: Triterpenoids were extracted from Ganoderma lucidum using the
supercritical fluid extraction (SFE) method. Based on this extract, the TGE-SMEDDS/SNEDDS
system was formulated with propylene glycol monocaprylate, Kolliphor RH 40, Tween 80,
and polyethylene glycol 400. The thermodynamic stability and physicochemical
characteristics of the TGE-SMEDDS/SNEDDS were evaluated. Soft capsules containing the
TGE-SMEDDS/SNEDDS system were prepared using the rotary die process, employing
glycine and citric acid synergistically as anti-crosslinking agents.

Results: Triterpenoids were extracted from Ganoderma lucidum using SFE, with a total
triterpenoid content (TTC) of 240.4 + 3.5 mg/g. The optimized TGE-SMEDDS/SNEDDS
formulation showed a TTC of 51.9169 + 0.006 mg/g. The micro/nano sized particles of
the dispersion ranged from 130 — 200 nm when dispersed in water, pH 1.2, 4.5, and
6.8. Thermodynamic stability and physicochemical evaluations demonstrated that the
TGE-SMEDDS/SNEDDS system demonstrated excellent dispersibility across physiological
pH conditions, high thermal stability, acceptable pH tolerance, viscosity, and density has
supported its potential development into a soft capsule dosage form. This study developed soft
capsules containing the TGE-SMEDDS/SNEDDS system using a synergistic combination of
anti-crosslinking agents, glycine and citric acid at a ratio of 2.5 : 0.5, which proved highly
effective in reducing capsule crosslinking of the capsule shell. Each soft capsule contained
480 mg of TGE-SMEDDS/SNEDDS, equivalent to 80 mg of TGE, with TTC of approximately
25.80 mg per capsule.

Conclusion: The study investigated the technical parameters for scaling up the triterpenoid
extraction process using supercritical CO extraction and established the formulation process

TAP CHi Y DUQC HQC SO 65 - THANG 10/2025 55



of TGE-SMEDDS/SNEDDS at a pilot scale of 5,000 capsules. In addition, a manufacturing
process for soft capsules containing TGE-SMEDDS/SNEDDS was developed, incorporating
the synergistic use of anti-crosslinking agents in the capsule shell formulation. This study on
TGE-SMEDDS/SNEDDS soft capsules provides a foundation for further evaluation of the
product’s stability, dissolution, and bioavailability in subsequent stages.

Keywords: Supercritical fluid extraction — SFE, Ganoderma lucidum, triterpenoid, self-
micro/nano emulsifying drug delivery system, SMEDDS/SNEDDS, capsule, cross-linking.

1. DAT VAN BE

N&m linh chi dé (Ganoderma lucidum) 1a
mot loai dwoc liéu quy cé nhiéu tac dung
duoc ly [ da dwoc cdng bd bang chirng khoa
hoc qua céc di liéu lam sang nhw chéng xo
gan @, bénh Alzheimer B, dai thao dwdong ¥,
nhiém vi rit ®. Trong thanh phan ctia ndm linh
chi nhiéu phan t& cé hoat tinh sinh hoc v&i
phan t& lwong khac nhau, chang han nhw
nhom polysaccharid, peptidoglygan, protein,
sterol va triterpenoid .. Trong do, triterpenoid
la nhém hoat chét chinh ctia ndm linh chi, c6
nhiéu tac dung dwoc ly quan trong nhu ha
lipid mau, chéng tdng huyét ap ", kha nang
khang HIV B chat chéng oxy héa ), chéng
khdi ul'?. .. Dya vao nhirng hoat tinh sinh hoc
trén, cho thay viéc bao ché cao chiét nAm linh
chi giau triterpenoid (TGE) la can thiét. Viéc
st dung cao dwoc liéu dwoc chudn hoa dé
bao ché thanh phdm nhdm kiém soat nguén
dworc liéu dau vao gitp viéc san xuat thudc on
dinh. Tuy nhién, TGE c¢6 tinh tan kém, tinh
thdm va phan bd kém dan dén sinh kha dung
va kha nang diéu tri thip ["". P& khéc phuc
nhirng nhwoc diém trén, hé
SMEDDS/SNEDDS cha cao chiét linh chi
giau triterpenoid (TGE-SMEDDS/SNEDDS)
da dwoc nghién clru va cho thay tinh kha thi
giup cai thién kha nang phan tan, tinh tan, a6
4n dinh, tinh thAm qua viéc hinh thanh céac
tiéu phan giot dau vé cung nhé dwoc phan tan

déu trong toan bd dich tiéu hoa, lam tang dién
tich tiép xuc ctia nhém hoat chét chinh trong
cao chiét '2,

Pa phan cac san pham linh chi trén thi
trwong Viét Nam & dang hdén dich cao khé
phan tan trong dung dich dau ho&c bét cao
khé déng vao vién nang hay dap thanh vién
nén. Nhiéu nghién clru trén thé gidi da cong
bd vien nang mém cé thé chra hé
SMEDDS/SNEDDS nhw  ibuprofen [
silymarin ... ¢c6 wng dung trong thyc tién.
Hon nira, vién nang mém con gilp nang cao
tudi tho ctia hé& SMEDDS/SNEDDS, gilip qua
trinh san xuat, bao quan va st dung tré nén
dé dang, thuan tién hon, déng thdi van gilr
dwoc hoat tinh cua triterpenoid.

Chinh vi vay, nghién ctru nay hwéng téi
viéc bao ché vién nang mém chiva hé vi tw
nhii SMEDDS/SNEDDS twr cao chiét linh chi
giau triterpenoid nham cai thién sinh kha
dung cua triterpenoid, duy tri d& 6n dinh 1au
dai, m& ra tiém nang (rng dung réng rai trong
dwoc phdm tir dworc liéu quy.

2. VAT LIEU VA PHUONG PHAP
NGHIEN cl’U

2.1. Béi twong/vat liéu nghién cru

Linh chi dé do Coéng ty Cb phan phat trién
Dwoc liéu Tay Nguyén cung cap (Sb 16:
010823, thu hai vao thang 04/2023, chiét xuat
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vao thang 08/2023), da dat tiéu chuan chét
lvong theo Duwoc dién Viét Nam V va USP 47.

2.2. Héa chét, thubc tho

Chét dbi chiéu la acid ganoderic A (ham
lwong 98,92%, sb 16: Gan01/0 - 8/14) duwoc
cung cap tai Vién Kiém nghiém Thubc TP. H6
Chi Minh. Chét chudn Ganoderma lucidum
fruiting body dry extract (dat tiéu chuan, s6 16:
F012B0) dwgc USP cung cap. Propylene
glycol monocaprylate (PGM) dwoc
Gattefossé (Phap) cung cap. Kolliphor RH40
duwoc cung cap tlr BASF SE (Pwrc) va Tween
80 dwoc cung cap tr Seppic (Phap).
Polyethylene glycol 400 (PEG 400) va Glycin
dwoc cung cép tir Himedia (An Do). Gelatin
bloom 150 dwoc cung cép tr Italegl (Y).
Glycerin dwoc cung cép tv PT Wilmar Nabati
(Indonesia), Sorbitol dwoc cung cap tw
Roquette  (Phap). Titan dioxyd va
Propylparaben (PP) dwoc cung cép tir Ueno
(Nhat), Methylparaben (MP) dwoc cung cap
tr Precheza (Tiép Khac). Ethylvanillin (EV)
duwoc cung cap tir Borregaard (Na Uy). Acid
citric dwoc cung cap tr Weifang Ensign
(Trung Quéc) va enzym pepsin dwoc cung
cép tir Bio Basic (Canada). Cac héa chét,
thuéc thlr khac dung trong nghién clru déu
dat tiéu chuan chét lwgng danh cho phan tich.

2.3. Thiét bi nghién ctru

May chiét xuat siéu t¢i han (SFE 96,
Shanghai Chengdong Technology Co., Ltd,
Thwong Hai, Trung Quéc); can phan tich 4
chir sb (Mettler Toledo AT - 200, d = 0,1 mg,
Thuy S7); can phéan tich 6 ch sb (Mettler
Toledo XP86, d = 0,002 mg, Thuy Si); bé siéu
am gia nhiét (Elma Sonic, Dirc); bép cach thiy
(WMB 40, Memmert, Btrc); ti sy chan khéng
(VT 6025, Heraeus, Pic); may khudy tw
(CB162, Stuart, Birc); kinh hién vi quang hoc

(Eclipse 80i, Nikon, Nhat Ban); may do pH
(S220-Bio, Mettler Toledo, Trung Quéc); may
do do ra (PTZ Auto 1EZ, Pharmatest, Burc);
may do do nhot (DV2 Plus, Brookfield Ametek,
Hoa Ky); may do hoa tan (Erweka, Dirc); binh
do ty trong (10 mL, Biohall, Birc), may do thé
Zeta va phan bd kich thwéc hat (Zetasizer
Nano-SZ-100-Z2, Horiba Ltd, Nhat Ban); may
sac ky 16ng hiéu nang cao (SHIMADZU-UFLC-
SPD-M20A detector PDA, Shimazu, Nhéat
Ban); c6t C18 150 mm x 2,0 mm x 3 pm
(Phenomenex, My); hé thdng cd quay chan
khong (Buchi Rotavapor® R-300, Buchi, Thuy
Si); day chuyén san xuét vién nang mém (GB5
Touch, Bochang, Han Quéc).

2.4. Phwong phap nghién ctru

2.4.1. Nang cap bao ché hé vi tw nhii
SMEDDS/SNEDDS tir cao chiét linh chi
giau triterpenoid & cé 16 100 g/mau lén c&
16 2,4 kg/I6

Phwong phap CO: siéu t¢i han (SFE) da
dwoc nghién ctru va chirng minh ¢6 hiéu qua
trong chiét xuat triterpenoid tr ndm linh chi
(G. lucidum) 9. Trong d6, cac yéu té anh
hwdng dén qua trinh chiét xuét cling da duoc
khado sat va diéu kién chiét xuat toi wu dé
nang cap c& 16 1a s& dung dung méi chiét
ethanol 96% & nhiét dd chiét 40°C véi ap suét
chiét 200 bar trong th&i gian chiét 2,5 giey 119,
Tiép nbi két qua dd, mot nghién clru khac da
&ng dung phwong phap SFE dé chiét xuét
triterpenoid trong ndm linh chi va bao ché
thanh cong hé vi ty nhit SMEDDS/SNEDDS
chira cao chiét linh chi giau triterpenoid voi
céc thanh phan ta dwoc co trong cong thirc 1a
PGM - Kolliphor RH40/Tween 80 - PEG 400 - TGE
(16,7:33,3:33,3:16,7; kl/kl/kl/kl) & c& 16
100 g/méau 2],
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Ké& thira va phat trién hai nghién ctru
khoa hoc trén, nghién clru nay s dung
phwong phap SFE dé& chiét xuét
triterpenoid t» ndm linh chi va &ng dung
cong thirc hé vi ty nhi SMEDDS/SNEDDS
trong bao ché vién nang mém cha hé vi
ty nhi TGE-SMEDDS/SNEDDS & c& 16
5.000 vién/l6, twong wng voi 2,4 kg/ld
dich thuéc.

2.4.2. Phan tich danh gia dé bén
nhiét déng hoc va tinh chat héa ly cua
TGE-SMEDDS/SNEDDS

Danh gia dd bén nhiét déong hoc cla
TGE-SMEDDS/SNEDDS bao gém cac chi
tiéu vé tinh chéat, do bén duai luc ly tam (pha
lodng 1:100 (tt/tt), tbc dd 10.000 vong/phut
trong 15 phut) & méi trwdng nwédce, kha nang
phan tan va ty nhi hdéa (pha lodng 1:200
(tt/tt), tbc dd 100 vong/phat) trong méi trwdng
nwéc va méi trwong pH sinh ly nhw acid
hydrocloric 0,1 N (pH dich da day), dung dich
dém acetat pH 4,5 (pH gilra da day - ruét non)
va dung dich dém phosphat 6,8 (pH dich
ruét), chu trinh néng - lanh (6 chu ki, nhiét a6
nong 45°C va nhiét do lanh 4°C, théi gian lwu
trir & mdi nhiét do tbi thiéu 48 gi®), chu trinh
doéng - ra dong (6 chu ki, nhiét dé déng -20°C
va nhiét dé ra déng 25°C, th&i gian lwu tri moi
nhiét do tdi thiéu 48 gio).

DPanh gia tinh chat héa ly gédm céac chi tiéu
quan trong nhw quan sat hinh thé hoc, kich
thwéc va phan bd kich c& trong méi trwdng
phan tan nwéc cat, dung dich acid hydrocloric
0,1 N (pH 1,2), dung dich dém acetat (pH 4,5)
va dung dich dém phosphat (pH 6,8), dién thé
Zeta (Zetasizer Nano-SZ-100-Z2), dinh tinh
bang sac ky I&p méng (Silica gel 60 F2ss, dung
moi cloroform:methanol:nwédc 30:4:1, hién
mau bang dung dich acid sulfuric 10%), dinh

lwong bang sac ky 16ng hiéu nang cao (cot
Gemini C18, 150 x 2,0 mm; 3 um, pha déng
gradient: dung dich acid acetic 0,1% - dung
dich acetonitril).

Binh lwong triterpenoid toan phan trong
TGE-SMEDDS/SNEDDS

Phwong phap dinh tinh va dinh Iwong
triterpenoid toan phén dwoc thwe hién nhw
hwéng dan ctia USP 47 11 ¢6 diéu chinh vé
cach chuén bi dung dich mau thir. Quy trinh d&
dwoc thdm dinh vé tinh phu hop hé théng, do
dung, d6 chinh xac va khoang tuyén tinh trwdc
khi &p dung cho méau thtr. Sau khi dwoc tham
dinh, quy trinh dwoc tng dung dé dinh lwong
mau thir TGE, TGE-SMEDDS/SNEDDS. biéu
kién sac ky: cot C18 (150 x 4,6 mm; 3,5 pm);
toc do dong: 1 mL/phut; nhiét dé cot: 25°C;
dau do UV 257 nm; pha déng gradient: acid
acetic 0,1% (A)-acetonitril (B). Chwong trinh
chay: bat dau, A:B, 80:20% v/v; 0 - 3 phut,
% vlv cta B tang Ién 26,5%; 3 - 34 phut, gilr
nguyén; 34 - 52 phut, % v/v cia B tang lén
38,5%; 52 - 53 phat, % v/v clia B gidm xubng
20%; 53 - 65 phut, gilr nguyén.

Quy trinh xt¥ Ii mau

Dung dich chudn acid ganoderic A: Can
chinh xac 1,0 mg chuan acid ganoderic A vao
binh dinh m&c 10 mL, thém 5 mL methanol,
l&c siéu am 5 phat. D& ngudi va dinh mirc dén
vach bang methanol, I&c déu. Hut 1 mL dung
dich trén vao binh dinh mirc 10 mL, dinh mirc
dén vach bang methanol, l1ac déu.

Dung dich cao chuan linh chi: Can chinh
xac 40,0 mg cao chuan linh chi vao binh dinh
mec 5 mL, thém 5 mL ethanol, 13c siéu am 5
phat. D& ngudi va dinh mirc dén vach bang
ethanol, l1ac déu. Loc qua mang loc 0,45 um
hoac ly tam, 14y |&p trén.
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Dung dich mau the» TGE: Céan chinh xac
khoang 0,15 g TGE vao binh dinh mdrc 50 mL,
thém 30 mL ethanol va siéu &m trong 10 phut.
Dé& ngudi va dinh mirc dén vach bang ethanol,
lac déu. Hat 1 mL dung dich trén vao binh
dinh m&c 20 mL, dinh m&c dén vach bang
ethanol, l&c déu va loc qua mang loc 0,45 um
trwde khi tiém mau.

Dung dich mau tht  TGE-
SMEDDS/SNEDDS: Can chinh xac khoang
0,15 g mau thor TGE-SMEDDS/SNEDDS vao
binh dinh m&c 50 mL, thém 30 mL ethanol,
l4c siéu am 60 phut. D& ngudi va dinh mirc
dén vach bang ethanol, lac déu. Hat 1 mL
dung dich thir trén vao binh dinh mdérc 10 mL,
dinh mirc dén vach bang ethanol, 1ac déu va
loc qua mang loc 0,45 um trweéde khi tiém vao
hé thdng séc ki 1dng hiéu nang cao (HPLC).

Hé sb dap ng twong dbi cla céac
triterpenoid trong linh chi lan lwot nhw sau:
acid ganoderenic C 0,51, acid ganoderic C 1,05,
acid ganoderic G 1,18, acid ganoderenic
B 0,45, acid ganoderic B 1,10, acid ganoderic
A 1,00, acid ganoderic H 1,54, acid
ganoderenic D 0,51, acid ganoderic D 1,08,
acid ganoderic F 1,45.

Ham lwong % mdi acid ganoderic trong
cao, tinh theo cong thirc:

S, %
X (%) = S—XCCXWX].OOXF
c

Trong do:

St Dién tich pic cla chét phan tich trong
sac dod dung dich thir

S.: Dién tich pic cta acid ganoderic A trong
sac dd dung dich chuén

Cc: Nong d6 acid ganoderic A trong dung
dich chuan (mg/mL)

V: Thé tich ciia m&u thd (mL)

W: Khéi lwgng mau thir (mg)

F: Hé s dap (rng twong dbi

Ham lwong triterpenoid toan phan (%) =
Téng ham lwong % méi triterpenoid trong
mau thip.

2.4.3. Nghién cteu thiét Iap céng thirc va
quy trinh bao ché vién nang mém TGE-
SMEDDS/SNEDDS

Panh gia sw tuong thich gitra dich thube
va vo nang

Dwa trén phwong phap cta K. Venugopal
va cac cong sw ', nghién ctru sir dung mang
phim gelatin dé danh gia sw twong thich gitra
dich thubc véi vé nang & diéu kién lao hoa
cép téc (40 + 5°C, 75 + 5% RH) théng qua
danh gia th&i gian hoa tan mang phim.

Can cac thanh phan vé nang theo
cong thiee L1 (45,0% gelatin, 15,0% glycerin,
5,0% sorbitol, 0,15% methylparaben, 0,05%
propylparaben, 1,0% titan dioxyd, 1,0%
ethylvanillin, 32,8% nwéc tinh khiét) trong coc
c6 chira 70 - 80% lwong nwdc so voi khoi
lwong gelatin, thém gelatin vao va dé yén
30 phut cho gelatin trwong né. Bun cach
thdy hén hop trén & nhiét do 80°C trong
khodng 2 gi®, sau d6 d6 dich vé nang ra mot
tdm kinh phang, sach va can méng bang
thiét bi can mang phim, tao mang cé bé day
0,8 + 0,1 mm. Mang phim sau dé dwoc siy
khé (24°C, 30% RH) dén khi dat ham am
quy dinh (6,0 - 13,0%). Cat mang phim thanh
cac vong tron cé dwdng kinh khoang 14 mm
va khdi lwong ttrng mang phim khoang 150 mg
(twong ng vai vién oval 10).

Mang phim dwgc ngam trong khoang 2,0 g
dich thuéc chra hé TGE, TGE-SMEDDS,
PEG 400, Kolliphore, PGM va Tween 80. Cac
mau dwoc bdo quan trong lo thay tinh va dat
trong t0 ld0 hoa cap téc véi chu ky lay mau
vao cac ngay 7, 15, 30 ngay dé danh gia cam
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quan va thoi gian hoa tan mang phim. Tht
nghiém d6 hoa tan ciia mang phim duwoc tién
hanh song song trén hai cc hoa tan, mét cbc
khéng chira pepsin va mét céc co pepsin.
Thi&r nghiém nay st dung thiét bj thir d6 hoa
tan kiéu canh khudy, trong 500 mL méi trwdng
pH 1,2 (c6 hoac khéng c6 pepsin), téc do
canh khudy 50 vong/phat va nhiét do duy tri
& 37 £ 0,5°C.

Quy trinh bao ché vién nang mém chira
TGE-SMEDDS/SNEDDS c& 16 5.000 vién
(tvong (g véi 2,4 kg/l6 dich thubc)

Quy trinh bao ché vién nang mém chia
TGE-SMEDDS/SNEDDS dugc thwc hién
nhw sau:

3. KET QUA VA BAN LUAN

Dich vé nang va dich thubc duwoc bao ché
riéng biét va trr trong hai bé chira khac nhau
la bé chra dich vé nang (bao 6n & nhiét do
50 — 55°C) va bé chtra dich thuéc (bao 6n &
nhiét d6 30 — 35°C). Sau dé tién hanh déng
nang bang thiét bj ép khuén trén try véi cac
yéu t6 can kiém soat 1a khuén oval 10, nhiét
dd thung chwra dich thudc va dich vé nang,
nhiét dd hop trai (trai, phai), nhiét 6 tréng lam
mat, nhiét dd Wedge, d6 day mang gelatin,
khdi lwong dich thubc. Vién nang mém duoc
tao thanh trai qua hai qua trinh siy so cép va
sdy thir cap (21 — 24°C, d6 am 20 — 30%).
Tién hanh chon nang va kiém nghiém ban
thanh phadm. Ep vi va bdo quan thanh pham
& nhiét d6 dwdi 30°C.

3.1. Nang cép bao ché hé vi ty nhii TGE-SMEDDS/SNEDDS & ¢& 16 100 g/m3u lén c&

16 2,4 kg/l6

Quy trinh bao ché TGE dwoc trinh bay trong hinh 1.

Duoc liéu linh chi xay min

Hé théng cb quay
chan khong

Nhiét d6 sinh han: <50C
Nhiét do bé: 400C * 50C
Téc d6 quay: 50 vong/phut
Ap suat: 150 — 200 mbar
Ché& d6: Batch Aqueous

Binh chiét

Dung méi chiét: ethanol 96%
Téc d6 dong: 0,3 mL/phat
Nhiét d6 chiét: 400C

Ap suét chiét: 200 bar

Thaoi gian chiét: 2,5 gi

Dich chiét linh chi giau triterpenoid

Cao chiét linh chi giau
triterpenoid (TGE)

Hinh 1. So’ dé quy trinh chiét xuat TGE bang phwong phap CO; siéu té&i han
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Két qua séc ky d6 ctia dung dich chuén acid ganoderic A, cao chuén linh chi, TGE dwoc
trinh bay trong hinh 2, hinh 3 va hinh 4.

Chuan Acid ganoderic A.le@
uAlU -§ | PDA Multi 1 257nm4nm
N /g
=
2
<
T
o
1 T
=
-250004 o
oy
T T L] L) l T T T T I T T T T '| T L T T n L T T T I L} T T T I T T L T
0 10 20 30 40 50 60
min
Hinh 2. Sac ky dé HPLC dung dich chuan acid ganoderic A (0,0122 mg/mL)
Summary(Compound)
Chuan cao 1 led
mAU 0 qra L B % TPDAMult | 257 4un]
2 )2 s 2 2
P =l 2 € 13 g
o |3gle 2 [|le L
L 5 |15 5
PAY
0— C E ] ) e
e g g £ 8
- 274 x X ¢
v ~ ~
0 10 2 30 40 50 60
min
Hinh 3. Sdc ky dé HPLC cao chuan linh chi (8 mg/mL)
TGE
mAU 3) oam @ = a0 & | PDA Multi } 2570, 4nm
° TE D o T 3 b
254 g 28 2 23 g 3 8
P $4 2 2o 8¢ 2
5 & 5t |5 g
] 2 2,5 3 'Sé 5 (|2 3
£ s\ c - 2 [|E e
- a/lg AS 8§ 2 |lg k.
Vv vils Vv s = J v
0 O
()4~
e e
0 10 20 30 40 50 60
min

Hinh 4. Sac ky dé HPLC cta méu thir TGE
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Két qua thdm dinh quy trinh dinh lwong
cho thay quy trinh c6 tinh d&c hiéu, dd dung
thé hién qua ty 1& phuc hdi nam trong khoang
85,0% — 110,0% va RSD < 2% dbi voi do
chinh x&c. Khoang tuyén tinh cla acid
ganoderic A tlr 5,2527 — 26,2633 ug/mL, cho
thdy phu hop néng dé dinh lwgng trong thanh
phdm vé&i d6 twong quan tuyén tinh chat ché
gitra ndng do va dién tich pic trong khodng
ndng do da khao sat. Mau thir TGE chira ham
lvgng acid ganoderic A la 7,89 + 0,30%
(78,95 + 3,0 mg/g) va TTC la 24,0 + 0,35%
(240,4 + 3,5 mg/qg).

Trong qué trinh chiét triterpenoid tr ndm
linh chi bdng SFE, nhiéu nghién ctu ghi
nhan rang hiéu suat thu héi tang thém khong

PGM, PEG 400, Kolliphore RH 40, Tween 80

May khudy tir
500 vong/phut
15 phut

Gia mang SMEDDS/SNEDDS
May khudy tir

500 vong/phut
15 phut

dang ké sau hai lan chiét. Do d6, & quy mo
céng nghiép thwdng chi thwe hién hai lan
chiét nham tiét kiém nang lwong va dung
moi. Tuy nhién, ham lwgng triterpenoid thu
dwoc & quy md cdng nghiép thuwéng thap
hon so v&i quy mdé phdng thi nghiém.
Nguyén nhan la do kho duy tri sw phan bd
pha ddng nhét va diéu kién chiét tach 6n dinh
trong hé théng CO: siéu téi han & quy mé
l6n, dan dén hiéu suit chiét va tach
triterpenoid giam so v&i & quy mo phong thi
nghiém ['8],

Quy trinh bao ché TGE-SMEDDS/SNEDDS
c® 16 5.000 vién (twong ng 2,4 kg dich
thuéc) da dwoc khédo sat cac thong sé ki thuat
va duwoc trinh bay trong hinh 5.

TGE + PEG 400
M3y khudy tir

500 vong/phut
15 phut

Cao PEG linh chi giau triterpenoid

TGE-SMEDDS/SNEDDS

Hinh 5. So' dé quy trinh bao ché TGE-SMEDDS/SNEDDS

3.2. Phan tich danh gia dé bén nhiét dong hoc va tinh chat héa ly cia TGE-

SMEDDS/SNEDDS

Két qua danh gia do bén nhiét ddng hoc va tinh chat hoa ly cia TGE-SMEDDS/SNEDDS

c® 16 5.000 vién dwoc trinh bay trong bang 1.
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Bang 1. Két qua danh gia dé bén nhiét déng hoc va tinh chat héa ly
ctiia TGE-SMEDDS/SNEDDS cé’ 16 5.000 vién

Danh gid A6 bén nhiét déng hoc

Chi tiéu

L6 1

| Lo 2 | L6 3

Tinh chéat

Thé chat Idng, ddng nhat, mui d3c trwng

D6 bén dudi luc ly tam

On dinh, khéng tach 1&p

Khé nédng phén tan

Hoa tan tbt trong méi trvdng nwédc

Chu trinh néng — lanh (6 chu ki)

On dinh

On dinh On dinh

Chu trinh déng — rd déng (6 chu ki)

On dinh

On dinh On dinh

Danh gid tinh chat héa ly

Hinh thé hoc Thé chat dong nhat va khéng xuat hién cac tiéu phan
thay duorc.
Kich thworc hat trung binh 139,0 nm £ 1.22 | 141,7 nm + 1,32 1411,21rgm +
Thoi gian tw nhi <1 phut <1 phut <1 phut
Kha nang tw nhi Nhom A Nhom A Nhom A
Do nhot 1319cP+1,05 | 134,3cP+0,75 | 142,3cP+0,15
Dién thé Zeta -34,6 mV+£253 | -349mV+1,32 | -34,6 mV £ 3,24
Ty trong 1,055+ 0,14 1,051 £ 0,15 1,066 + 0,11
Do pH 4,21+ 0,01 4,48 + 0,01 4,63 + 0,03
Dinh tinh Bung Bung Bung
Dinh luvong 51,9169 mg/g 51,9170 mg/g 51,9112 mg/g

Dwa trén két qua danh gia do bén nhiét
dong hoc cho thay, TGE-SMEDDS/SNEDDS
cé kha nang phan tan tao vi nhi twong 6n
dinh trong méi tredng nwdc va cac moi
trwdng pH sinh ly bén trong co thé.

Do 6n dinh nhiét rong tr 45°C dén -5°C
dwoc danh gia & chu trinh néng — lanh va
chu trinh déng — ra ddng, nhan thay khéng
c6 hién twong tach pha hay két tia sau khi
ly tam.

Phan tich tinh chat héa ly cia TGE-
SMEDDS/SNEDDS c6 dd nhét trung binh
131,9 cP + 1,05 (46 nhét dwdi 500 cP dé kiém
soat qua trinh bom dich thuéc vao vé nang va
c6 kha nang chdng lai sy bién dang khi chiu
tac dong t lwc cang bé mat hoac lwc cét vo
nang !'¥). Ty trong 1,055 + 0,14 (1,00 — 1,10)
va pH 4,21 + 0,01 (dich thubc & khoang pH
2,5-7,5 sé giup ngan chan tao aldehyd, mét
tac nhan thuc day qua trinh tao lién két chéo
va tranh dwoc hién twong gelatin bj thdy phan
gay v& vién 2%). Nhirng danh gia trén pha hop
cho dich thubc dé phat trién thanh vién nang
mém trén day chuyén ép khuon trén tru.

Dwa trén két qua dinh tinh cho thay cong
thirc hé TGE-SMEDDS/SNEDDS c¢6 sy hién
dién cta chat diém chi acid ganoderic A v&i
gia tri Ry = 0,27 trong dung dich chuan, déng
thoi cling cho cac vét twong tw cao chuan
Linh chi (hinh 6). Phan tich dinh lwong cho
thdy TGE-SMEDDS/SNEDDS c¢6 ch*a ham
lwong acid ganoderic Ala 16,96 £ 0,003 mg/g
va ham lwvong TTC la 51,9169 £ 0,006 mg/g
(hinh 7). Vién nang mém ch&a 480 mg
TGE-SMEDDS/SNEDDS, twong wng vé&i
80 mg TGE trong 1 vién, cé ham lwgng TTC
la 25,80 mg/vién.

Kich thwéc trung binh cla hé phan tan
micro/nano trong khoang 130 — 200 nm, ndm
trong gi¢i han chap nhan giot nhi tuwong
dau trong nwéc ctia hé SMEDDS/SNEDDS
tr 20 — 200 nm 2" khi do & diéu kién pH sinh
ly gdm: nwée, pH 1,2, pH 4,5, pH 6,8 (hinh 8).
Chi sb Pdl thdp 0,241 = 0,016, gia tri Pdl
khoang 0,2 biéu thi si phan bé kich thuéc
ddng déu 22 2y va thé Zeta -34,6 mV + 2,53
(hinh 9) cho thay hé tiéu phan cé sy 6n dinh
vé mat dién thé bé mat, giip hé phan tan én
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dinh nho lyc twong tac day tinh dién két hop
v&i tao sy can tré khong gian bé mat khi phan
tan vao méi trudng. Dwa vao nhivng két qua
trén, cho thdy hé phan tan tét trong cac moéi
trwong thir nghiém.

Tuy nhién, & mbi tro'ng pH 6,8 (md phéng
mai trwdng rudt non), hé phan tan cé thé xay
ra hién twong gian trwong cda pha vi mo, lam
thay ddi cAu truc va tinh chat phan tan cla hé.
Ngoai ra, twong tac véi mudi mat co thé lam
suy gidm lwc day tinh dién gitra cac tiéu phan,
dan dén nguy co két tu va xuét hién phan bb

A) X =254 nm
Hinh 6. Sdc ky dé TLC cuia TGE-SMEDDS/SNEDDS trong hé dung méi
cloroform:methanol:nwéc (30:4:1) & bwéc séng 254 nm (A) va bwéc séng 365 nm (B)

B) A =365 nm

kich thwéc hai dinh (bimodal) khi do gia tri Pdl
va thé Zeta. Nguyé&n nhan co thé do s thay
ddi diém dang dién va hinh thanh cac lién két
ion gika anion mudi mat va cation trong hé,
anh hwédng dén dd 6n dinh hé TGE-
SMEDDS/SNEDDS 4. Diéu nay dwoc phan
anh qua két qua do thé Zeta -22 mV (|-22 mV|
< 30 mV) cho thdy c6 nguy co két tu do mét
Iyc twong tac tinh dién va chi s6 da phan tan
Pdl 12 0,423 (0,423 > 0,2) cho thay hé dang c6
xu hwéng mét 6n dinh vi Pdl cang xa 0 cang
biéu thi phan bd kich thwéc khong déng nhét.

Chu thich:

AGA: Acid ganoderic A
CCLC: Cao chuén Linh chi
SM/SN: Dung dich méau thir
TGE-SMEDDS/SNEDDS

TGE-SMEDDS/SNEDDS DLL-6.lcd
wAl ] ww U 12 F < ) = | PDAMult 1 257nm.4nm
1 b ¥R R 2 ] b 3
5000- 29 28 2 : S a
i 3 T g 2.2 2
T 3 a2 3
4 0 =2 |2 2 3 4
2500- 3 21, g
T
. g
D__l
T T T T ] T L T T | T T T T | T T T ] T T T T | T T T T [ T T T T
0 1) 20 il 40 50 Il
min

Hinh 7. Sac ky dé HPLC ctua TGE-SMEDDS/SNEDDS
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Hinh 8. Biéu d6 phan bé kich thwéc tiéu phan cia TGE-SMEDDS/SNEDDS
¢& 16 5.000 vién khi phan tan & méi trwong nwée cat (A), pH 1,2 (B), pH 4,5 (C)

va pH 6,8 (D)
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Hinh 9. Phan bé thé Zeta cia TGE-SMEDDS/SNEDDS c& 16 5.000 vién

3.3. Nghién ctru thiét lap cong thirc bao ché va quy trinh diéu ché vé nang mém

3.3.1. Pdnh gia sw twong thich gitra djch thuéc va vé nang

Két qua danh gia sw twong thich gitra cong thire dich vé nang L1 véi cac chét cé trong dich
thuéc dwoc trinh bay trong hinh 10.
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Thoi gian hoa tan mang phim L1 (khong c6 enzyme)

1t)

a tan (ph

A

Thoi gian hoa tan mang phim L1 (c6 enzyme)

nit)

a tan (pl

_—

B

Hinh 10. Thoi gian hoa tan mang phim L1 khéng c¢6 enzym (A) va c6 enzym (B)

Phan I&n cac mang phim sau khi ngam
trong cac ta dwoc dich thubc déu nguyén ven,
nhwng d6 day tdng dan t» 0,8 mm 1én 1,0 mm
va dat 1,3 mm sau 1 thang khado séat. Dong
th&i, thdi gian hoa tan mang phim cling kéo
dai trén 45 phat véi hién twong tan dan tw
trong ra ngoai va xuat hién mang maéng trang
phia ngoai mang phim, ngan khéng cho dich
vé nang dugc hoa tan. Nhw vay, cac ta duwoc
trong dich thuéc déu cé thé 1a nguyén nhan
twong tac véi vé nang lam bién dbi cAu truc
gelatin, tao lién két chéo khién vé nang khéng
thé tan ra trong moi trwong hoa tan dé giai
phong dwoc chat. Mét nguyén nhan khac 1a
sy hién dién cla cac tap chat mang nhém
aldehyd ho&c carbonyl, von cé thé tén tai sén
trong ta dwoc hoac hinh thanh trong qua trinh
bdo quan & diéu kién lao héa cép tdc (40°C,
75% RH). Tl nhirng két qua thyc nghiém trén
cho thay, cong thirc vé nang L1 d& xay ra hién

twong lién két chéo (cross-linking), chi yéu
do twong tac hoa hoc giltra gelatin va cac ta
dwoc trong hé SMEDDS/SNEDDS.

Dé& ngén chan hién twong lién két chéo c6
thé xdy ra trong vién nang mém, nghién clru
st dung chat chéng lién két chéo cé chira 1
chét chéng lién két hay két hop 2 chét chéng
lién két chéo la glycin va acid citric. Glycin 2l
da dwoc FDA chép thuan s dung va duoc
liét ké trong Inactive Ingredient Guide (IIG) tw
nam 1996. Acid citric ?® dwgrc FDA céng nhan
Ia an toan (GRAS) va dwoc dung lam ta dwoc
trong nhiéu thudc, chat bdo quan trong thuc
phdm va thanh phan trong thwc phadm bd
sung. Trong d6, glycin thay déi trong khoang
tr 0,1 dén 2,5% va acid citric thay doi tir 0,1
dén 1,0%.

Két qua thoi gian hoa tan mang phim khi
st dung 1 chat chéng lién két chéo glycin
hoac acid citric dwgc trinh bay & hinh 11.

Thoi gian hoa tan mang phim L2 — L9 (khéng c6 enzyme)

a tan (phat)

A

T'hoi gian hoa tan mang phim L2 — L9 (c6 enzyme)

(phat)

a tar

n ho

T'hoi gia

B

Hinh 11. Thoi gian hoa tan mang phim L2 — L9 khéng c6é enzym (A) va ¢6 enzym (B)
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Céng thirc vé6 nang mém chra glycin
c6 thoi gian hoa tan mang phim déu duoi
30 phut, nhan thay kha nang lam gidm hién
twong lién két chéo. Acid citric khdng thé
ngan lién két chéo xay ra, sau 30 ngay
mang phim khéng tan hét sau 45 phut. Xuat
hién hién twong mang phim trwong né

trwdc va xuét hién mang méng trang phia
trén mang phim rdi sau d6 mai bat dau tan,
thay vi tan ngay lap tirc nhw dac tinh théng
thworng clia gelatin chwa bi bién tinh.

Phdi hop glycin véi acid citric theo ting ti
lé twong rng, cong thirc trinh bay & bang 2.

Béng 2. Céng thirc phéi hop chat chéng lién két chéo glycin va acid citric

Ti Ié thanh phan céc td dworc trong céng thire dich vé nang (%)

Céng | Gelatin Titan Acic Nwoc
thiee | Bloom | Glycerol | Sorbitol | MP | PP di EV |Glycin| . . tinh

150 ioxyd citric Kkhiét
L10 | 45,0 15,0 5,0 0,151 0,05 1,0 1,0 |05 |01 32,2
L1 45,0 15,0 5,0 0,151 0,05 | 1,0 1,0 [1,0 [0,5 31,3
L12 | 45,0 15,0 5,0 0,151 0,05 | 1,0 1,0 [15 [1,0 30,3
L13 [ 45,0 15,0 5,0 0,151 0,05 1,0 1,0 |20 |01 30,7
L14 | 45,0 15,0 5,0 0,151 0,05 | 1,0 1,0 |25 |05 29,8
L15 [45,0 15,0 5,0 0,151 0,05 1,0 1,0 |05 [1,0 31,3
L16 | 45,0 15,0 5,0 0,151 0,05 | 1,0 1,0 [1,0 |01 31,7
L17 | 45,0 15,0 5,0 0,151 0,05 1,0 1,0 |15 |05 30,8
L18 | 45,0 15,0 5,0 0,151 0,05 | 1,0 1,0 [20 [1,0 29,8
L19 [45,0 15,0 5,0 0,151 0,05 1,0 1,0 25 |01 30,2
L20 | 45,0 15,0 5,0 0,151 0,05 | 1,0 1,0 |05 |05 31,8
L21 45,0 15,0 5,0 0,151 0,05 | 1,0 1,0 [1,0 [1,0 30,8
L22 | 45,0 15,0 5,0 0,15/0,05 1,0 1,0 [1,5 |0,1 31,2
L23 | 45,0 15,0 5,0 0,151 0,05 | 1,0 1,0 [20 |05 30,8
L24 | 45,0 15,0 5,0 0,151 0,05 | 1,0 1,0 25 [1,0 29,3

Két qua thoi gian hoa tan mang phim khi st dung két hop glycin va acid citric tir cdng thirc

L10 — L24 dwoc trinh bay trong hinh 12.

Thoi gian hoa tan mang phim L10 — L.24 (khéng co

enzyme)

Thot gian hoa tag (phut)

>?

Thot gian ngam (ngay)

1 *—L14

-1 12 1 115 =@=L16 —0—L17
——118 —0—L19 —0—L20 —0—121 -—0—L22

Hinh 12. Thoi gian héa tan mang phim L10 — L24

Thoi gian hoa tan mang phim L10 — L24 (c6 enzyme)

T'hoi gian hoa tan (phut)

-

Thot gian ngam (ngay)
-1 1 1 -1 14
——(13 —— —— —— ——

—115 —8—116 —8—[17

khéng c6 enzym (A) va c6 enzym (B)
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O céac cong thirc L23, L24 str dung két hop
glycin va acid citric voi ti 1€ 2,5:0,5 va 2,5:1:0,
két qua thtr nghiém cho thdy mang phim cé
dd hoa tan tét, thoi gian hoa tan chi tdng nhe
khoang 3 phut (9,08 — 12,17 phat). Tuy nhién,
cong thirc L24 str dung lvgng ta dwoc acid
citric nhiéu hon, cé thé gay béat loi vé mét chi
phi nguyén liéu néu ap dung cho san xuat quy
mo Ion. Nhw vay, cdng thirc L23 c6 kha nang
han ché tét sw thay ddi cAu tric vé nang
gelatin, t6i wu hoéa chi phi va quy trinh san
xuét & quy md Ién.

Gelatin ¢6 cau tric xoan ba, véi trinh tw
dac trwng Glycin-X-Y, trong d6 X va Y thwdng
la prolin hodc hydroxyprolin. Khi bd sung
glycin vao cong thire, nhdm amin tw do (-NH)
cua glycin sé canh tranh phan (rng v6i cac tac
nhan nay, giup ngan chan qua trinh lién két
chéo xay ra trén gelatin. Nh& do, gelatin vé

nang dwoc bao vé, duy tri tinh linh hoat va én
dinh ctia v nang mém trong qué trinh béo
quan. Acid citric 14 chat chéng oxy hoéa, c6 kha
nang ngan chan qua trinh tw oxy hda cla
PEG 400 c6 trong dich thubc hodc do nhirng
nguyén nhan khac gay ra bang cach canh
tranh v&i nhém carbonyl, gitip han ché lién két
chéo khéng mong muédn trong vé nang mém,
hon nira acid citric dong vai tro tao pH mai
triwdng acid, giup ngan can phan rng tao lién
két chéo & pH trung tinh.

T nhirng li do trén, céng thirc L23 st
dung ta dwgc chéng lién két chéo (glycin
2,5% va acid citric 0,5%) dwgc danh gia la toi
wu héa trong san xuat vé nang mém bang
phuwong phap ép khudn trén tru. Céng thirc toi
wu héa bao ché vién nang mém chira dich
thubc TGE-SMEDDS/SNEDDS dwoc trinh
bay trong bang 3.

Béng 3. Céng thirc toi wu héa quy trinh bao ché vién nang mém

TGE-SMEDDS/SNEDDS
. 2 s o Thanh phan 01 vién Thanh phan 01 16
STT Thanh phan Tilé (%) a (mg) 5.000 vién b (kg)

] . b (kg) =

Dich thude 480 (mg) a x 5.000/1.000.000
1 TGE 16,7 % 80,0 mg 0,40 kg
2 PGM 16,7 % 80,0 mg 0,40 kg
3 PEG 400 33,3 % 160,0 mg 0,80 kg
4 Tween 80 16,7 % 80,0 mg 0,40 kg
5 Kolliphor RH40 16,7 % 80,0 mg 0,40 kg

. b (kg) = a x 3,2609

V6 nang a (mg) x 5.000/1.000.000
6 Gelatin bloom 150 45,0 % 146,3 mg 2,40 kg
7 Glycerin 15,0 % 48,8 mg 0,80 kg
8 Sorbitol 5,0 % 16,3 mg 0,30 kg
9 Methylparaben 0,15 % 0,50 mg 8,159
10 Propylparaben 0,05 % 0,16 mg 2609
11 Titan dioxyd 1,0 % 3,25 mg 0,05 kg
12 Ethylvanillin 1,0 % 3,25 mg 0,05 kg
13 Glycin 25% 8,13 mg 0,13 kg
14 Acid citric 0,5 % 1,63 mg 0,03 kg
15 Nwdc tinh khiét (*) 29,8 % 105,0 mg 1,60 kg
Téng khéi lwong 100,0 % 325 + 30 mg 16,11 kg

Ghi chd: (*) Thanh phan bi mét sau qua trinh bao ché
3,2609: hé sé pha duw clia cong thirc vé nang
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3.3.2. Quy trinh bao ché vién nang
mém chira TGE-SMEDDS/SNEDDS c& 16
5.000 vién (twong rng vé&i 2,4 kgl/loé dich
thudc)

Céc théng sb ky thuat trong qua trinh déng
nang ciing dwoc khao sat bao gébm: khuén ép
oval 10, bdn chtra dich thuéc 30 — 35°C va
dich vé nang 50 — 55°C, nhiét d6 hop trai
62°C, nhiét do trong lam mat 22°C, nhiét do
phé&u 30°C, nhiét d6 Wedge 42°C, tbc dd may
1,5 vong/phat, dd6 day mang 0,8 mm, khéi
lwong dich thudc 480 mg * 7,5%, khéi lwong
dich vé nang 325 + 30 mg.

4. KETLUAN

Dé tai da khado sat cac thong sb ky
thuat khi nang cép quy trinh chiét xuét
triterpenoid bang phwong phap CO: siéu
t&i han va thiét 1ap dwoc quy trinh bao ché
TGE-SMEDDS/SNEDDS & c& 16 2,4 kg/lo
(twong trng v&i 5.000 vién). Cac danh gia tinh
chét do bén nhiét ddng hoc va tinh chéat hoa
ly TGE-SMEDDS/SNEDDS cho thay hé
phan tan tét trong cac méi trwdng tho
nghiém cé kiéu phan bd 1 dinh v&i chi sb
Pdl thap 0,241 + 0,016. Kich thwdc trung
binh ctia hé phan tan micro/nano trong
khoang 130 - 200 nm do & diéu kién pH
sinh ly (nwée, pH 1,2, pH 4,5, pH 6,8) va thé
Zeta -34,6 mV + 2,53, cho théy hé phan tan
tiéu phan co6 sy 6n dinh nh® lwc twong tac
day tinh dién. D6 &n dinh nhiét rong, van duy
tri dwgc kha nang ty nhi héa sau chu trinh
noéng - lanh va sau khi x& li déng - ra déng,
tao dwoc nhi twong loai A. Cac dac tinh ly
hoa khac bao gdbm pH, dé nhét, ty trong da
dwoc chirng minh 14 phu hop dé phat trién
viéen nang mém. Nghién clru da lwa chon
duoc cong thire tdi wu héa L23 trong sén xuét
vién nang mém cé st dung hiép déng chét
chéng lién két chéo glycin:acid citric ti 1&
2,5:0,5 v&i thoi gian hoa tan mang phim chi
tang 3 phut sau 30 ngay ngam trong dich

thuéc. Céng thirc vé nang mém véi cé chira
cac thanh phan bao gdm gelatin, glycerin,
sorbitol, methylparaben, propylparaben, titan
dioxyd, ethylvanillin, glycin, acid citric va
nwdc tinh khiét, twong ng voi ti 18 % la
45,0:15,0:5,0:0,15:0,05:1,0:1,0:2,5:0,5:29,8.
Céc théng sb ky thuat trong qué trinh déng
nang da dwgc khao sat véi vién oval 10, nhiét
dd6 Wedge 42°C, téc d6 may 1,5 vong/pht,
d6 day mang 0,8 mm, khéi lwgng dich thudc
480 mg % 7,5%, khéi lvgng dich vé nang
325 + 30 mg. Trong céng thirc hé ty nhi
SMEDDS/SNEDDS c¢é chwa 80 mg TGE,
twong wng v&i 480 mg TGE-
SMEDDS/SNEDDS trong 1 vién nang mém,
ham lwong TTC trong 1 vién nang mém duoc
xac dinh chira khodng 25,80 mg/vién. Tuy
nhién, d& danh gia hiéu qua sadn pham dat
chat lvgng tét va bao ché & quy mé Ién
hon, can danh gia thém vé chi tiéu do hoa
tan in vitro theo huwéng dan ctia ASEAN vé
thwe hién nghién ctru sinh kha dung va twong
dwong sinh hoc, nghién ctu d6 én dinh cla
ché phdm vién nang mém theo huéng dan
cua ICH, thtr nghiém doc tinh in vivo va hoat
tinh chéng oxy héa clha vién nang mém
TGE-SMEDDS/SNEDDS.

Nghién ctru duoc hé tro kinh phi theo dgé
tai s6 88/QPD-SKHCN ngay 19 thang 01 ndm
2023 cua S¢ Khoa hoc va Céng nghé Thanh
phd H6 Chi Minh.
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