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NGHIEN CUU BAO CHE GIAM VI PANG CAO RAU PANG BIEN

BANG HE PHAN TAN RAN VOI CHAT MANG EUDRAGIT E100
Nguyén Thi Lé, Xa Thi Phwong Thaio, Lé Thi Kim Vin*
Vien Diroc liéu
*Email: lethikimvannimmO@gmail.com

Nhén bai: 25/4/2025 Chap nhan dang: 22/7/2025
Tém tit

bé glam vi dang cua cao rau ding b1en hé phén tan rin (HPTR) di duge nghlen ciru bao ché bang phuong phap bdc hoi
dung moi. Céc chat mang dugc khao sat gom Eudragit 1.100, Eudragit EPO va Eudragit E100. Kha nang giam vi ding dugc
danh gla théng qua d¢ hoa tan in vifro bacosid ¢ pH 6.8. Cong thire t6i wru dugc lya chon chira Eudragit E100 va cao rau da_ng
bién vai ti 16 ta dlmc/bacosu‘l 6.5/1, loai dung moi bang ¢6 quay ap suét giam. HPTR cao rau diing bién khéng c6 vi ding,
khong gidi phong bacosid trong 5 phut a pH 6.8; ty I¢ giai phong bacosid & pH 1.2 va 4,5 cao hon so véi dang nguyén ligu.
Syt thay déi trang thai tn tai ciia hé dwoc xéac dlnh bing tich nhiét quét vi sai DSC, twong tic té duge-duge chat khong duge
quan sat thay trén pho hong ngoai (FT-IR). Ung dung HPTR cao RDB trong cém pha hdn dich thu du’oc thanh phém c6 mui
vi dé chiu, hén dich sau phén tan dong nhat.

Tir khéa: Rau ding bién; Hé phdn tan rin; Che vi ddng.

Summary
Masking the Bitter Taste of Bacopa Extract by Solid Dispersion System
with Eudragit E100 as Carrier

This study was conducted to mask the bitter taste of Bacopa extract. The solid dispersion system (SDS) was prepared by
the solvent evaporation method. Three carriers were investigated, including Eudragit L100, Eudragit EPO, and Eudragit E100.
The bitterness-masking capacity of the formulation was evaluated via in vifro dissolution testing at pH 6.8. The optimized
system consisted of Bacopa monnieri extract and Eudragit® E100 in a 6.5:1 excipient-to-bacoside ratio, using 96% ethanol
employed as the solvent. The solvent was subsequently removed using a rotary evaporator under reduced pressure. The
resulting formulation exhibited complete taste masking, with no detectable release of bacosides within the first 5 minutes at
pH 6.8. Furthermore, it exhibited significantly improved dissolution at pH 1.2 and pH 4.5 compared to the unprocessed
extract. The state of the system was determined by Differential Scanning Calorimetry (DSC). No excipient-drug interactions
were detected by Infrared (IR) spectroscopy. Additionally, granules for suspensions containing SDS had a palatable flavor,

high dissolution, and good flowability.

Keywords: Bacopa, Solid dispersion system; Taste masking bitter.

1. Pit vin dé

Cay rau dang bién (Bacopa monnieri (L.),
thudc ho Hoa moém choé (Scrophulariaceae)) la vi
th}léc y hoc ¢b truyén co tac dung an thin, chong

tram cam, cai thién tri nho, chéng dépg kinh [1,2].

Cao chiét tir loai cdy nay cé vi rat ding, trong d6
nhém bacosid duoce cho 14 thanh phin déng vai
tro chinh tao nén vi dang dac trung [3]. Bacosid
la cac hoat chat co cdu tric saponin triterpen
glycosid, phan tir lugng 16n (>800 Da), tan kém
trong méi truong acid, tan tot hon trong méi
trrdng trung tinh. V& mit cdu tric, ching chi
gom phan triterpenoid va cac don vi dudng
(glycosid), khong chira cac nhém chire ion hoa
manh nhr -COOH hay -NH., do d6 hiu nhu
khong phén ly trong khoang pH sinh ly cua
dudng tiéu hoa. V§i dic diém nay, vung hap thu
toi wu cua bacosid c¢6 thé duge xac dinh 1a ta
trang va doan dau hdng trang - noi c¢6 pH tir hoi
acid dén trung tinh va dién tich bé mat hap thu
16m. Mic du chua c6 dir liéu tryc tiép vé vi tri hap
thu, gia thiét trén duge cung cd bai thoi gian dat
néng do dinh trong huyét trong (Tmax) cia

bacosid twong dbi ngin (14-22 phat doi voi
bacopasid I) cho thiy qué trinh hap thu c6 thé xay
ra chu yéu tai da day hodc doan dau rudt non [4].

Vi ding cia hoat chat phat sinh do su tuong
tac gifra cac phan tir thude ty do va thu thé vi giac
trén ludi. Do d6, mac d6 hoa tan va tée do giai
phéng hoat chét trong khoang miéng la yéu t6
then chét quyét dinh mirc d6 déng. Thirc an va do
ubng chi luu tai khoang miéng trong thoi gian
ngin, thuong khong qua 3 phit. Vi viy, mjt hoat
chit s& khong giy cam giac ding néu khong dugc
giai phong va hoa tan tai khoang miéng trong
khoang thoi gian nay. Dua trén co s& do, cac
dang bao ché nhu vién nén bao phim, vién nang
duoc ap dung nham che giﬁu vi kho chiu cua cao
rau ding bién. Tuy nhién, nhimg dang bao ché
nay van ton tai han ché vé d6 hoa tan cta hoat
chat ciing nhur pham vi doi tugng sur dung. Diéu
nay dat ra nhu cau phat trien dang nguyén ligu
cao rau dang bién da dwogc xir 1y giam dang, co
kha ning mg dung cho cic dang bao ché long,
hudéng t61 nhom nguoi dung dic biét nhu tré em
va nguoi gia.
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Heé phén tan rin duge xem la mot trong nhimg
chién luge bao ché hiéu qua nham che giéu vi
déng va cai thién do hoa tan cua hoat chat kém
tan trong nude. Trong nghién ctru nay, h¢ phan
tan ran chita cao rau dang bién dugc bao ché
bang phuong phap bic hoi dung méi, sir dung
cac ta dugc Eudragit 1am chit mang. Cac yéu to
nhu loai, ty 1¢ ta dwoc va phwong tién bao ché
duoc khao sat, lya chon nham xay dlmg duge
cong thirc ti wu c6 kha ning han ché giai phong
va hoa tan bacosid trong mo6i trudng pH 6.8 trong
thoi gian 3 phat - tir d6 giam vi dang cam nhén
duge trong khoang miéng. Sw diéu chinh nay
duge ky vong khéng chi giam vi ding ma con
lam tang sinh kha d\_mg cua bacosid, do hé phan
tan ran (HPTR) c¢o thé giop cai thién qua trinh
giai phong va hoa tan bacosid tai da day, trude
khi hoat chat nay dén vung hap thu chinh cua no.
Bén canh do, cao rau déang bién da giam vi ding
tiép tuc dugc umg dung trong bao ché com pha
hén dich, tao dang dung long phu hop cho cac
dbi trgng dic biét.

2. Dbi twong va phwong phap nghién ciru

2.1. Béi tiwgng nghién ciru

Cao rau déng bién (RDB) chira 10% bacosid
(Bacopasid I, Bacosid A3, Bacopasid II,
Bacopasid X, Bacopasaponin C) dugc cung cap
bai Vién Duoc lidu.

2.2. Nguyén vdt liéu

T4 duge bao gdm Eudragit E100, Eudragit L100,
Eudragit EPO (Evonik Operations GmbH - Dirc),
gom xanthan (Foodchem - Trung Qudc), natri
croscarmellose (Alpha Chemika - An Dd), saccarose
(Viét Nam) va ethanol thye phim (Viét Nam).

Hoéa chat sir dung goém acetonitril (HPLC
grade - Fisher), natri dihydrophosphat (Merck),
dinatri hydrophosphat (Merck), methanol
(Trung Quoce).

2.3. Thiét bi, dung cu

Céc thiét bi dung trong bao ché gom: May cit
quay Buchi Rotavapor RX50 (Thuy Si), tii sdy
tinh Thermo (Ditrc), khuay tir Ika C-Mag Hs 10
(Drrc), hé thong say phun Biichi B191 (Thuy Si).

Céc thiét bi dung trong phan tich gom: Hé
thong sic ky long hiéu ning cao Shimadzu (Nhit
Ban), can sé.y am Ohaus (Trung Quéc), thiét bi
phan tich nhiét DSC PT1000 LINSEIS, thiét b
quang phd hong ngoai Agilent, may thir 46 hoa

tan Pharmatest (Dirc), may do pH Mettler Toledo,

xoay Viscotester 6 R ThermoHaake va cac thiét
bi thuong quy khac.

2.4. Phirong phap nghién ciru

2.4.1. Phuong phap biao ché che vi ding
cao RDB:

H¢ phan tan rin (HPTR) chita cao RDB duoc
bao ché bang phuong phap bdc hoi dung méi,
quy mé 50 g cao RDB/mé. Dugc chét va ta dugc
duoc hoa tan 1an luot trong ethanol 96% véi ty 1&
twong ung bacosid/ethanol 96%: 1/50, ta
dugc/ethanol 96%: 1/5, va dong nhat trén khudy
tir ¢ nhiét do phong voi cac ty 1€ ta dugce/bacosid
thay doi. Str dung thiét bi séy phun (Nhiét d6 khi
vao 85°C, asplrator 85%, toc do 2 rnL/phut), co
quay ap suat giam (60°C, 90 mbar) va tu say tinh
dé loai dung méi (50°C). Khm ran thu duge sau
qua trinh ¢6 quay dudi ap suat giam va siy tinh
duoc cao ra khoi thiét bi, sau do dugc nghién va
riy qua riy c6 kich thuée 16 0,25 thu duge hé
phan tin rin chira cao RDB.

2.42. Phwong phap danh gia HPTR chita
cao RDB:

Ham lugng Bacosid: xdc dinh theo phuong
phap sic ky long hiéu ning cao, dugc md ta tai
chuyén ludn Bacopa, USP43-NF38 [5]. Theo
chuyén luin nay, dung dich méu thir duoc chuin
bi nhwr sau: Can chinh xdc khoang 2,5 g cao RDB
vao binh tam giac dung tich 100 mL. Thém 25
mL methanol, dun héi hru trong bé nuéc trong 10
phut, 1am lanh & nhiét d6 phong, gan liy chat
long phia trén bé mit. Lap lai qua trinh nay cho
dén khi dich chiét khong mau. Gop cac dich chiét,
loc, ¢O loai bot dung méi va hi¢u chinh thé tich
vé chinh x4dc 100 mL bf‘mg methanol. Tron déu,
loc dich qua mang 0,22 pm thu duge dung dich
mau thir. Dung dich mau chuin dugc chuin bj
nhu sau: Siéu 4m chinh xdc mot luwong chat chuin
Bacosid A3 trong binh dinh mtrc 10 mL chira 8
mL methanol. Siéu am va lam nong nhe trong 15
- 20 phut, pha lodng bing methanol dén wira di
thé tich. Tron déu, loc dung dich qua mang 0,22
um thu duge dung dich mau chuin goe. Detector:
UV 205 nm, thé tich tiém: 20 pL, toc do dong:
1,5 mL/phut, ¢t Cis (4,6 x 250 mm, 5 pm. Pha
dong la gradient cua hai dung moéi: Dung moi A
(0,14 g kali dihydrogen phosphat va 0,5 mL acid
phosphoric trong vira du 1000 mL nudce) va dung
moi B (acteonotril), cu thé nhu sau: Tir 0 dén 25
phut: dung méi A: 70 — 60 %.

Péanh gia dang thu hinh cua HPTR: dugc xac
dinh thong qua phan tich nhiét quét vi sai (DSC)
trén thiét bi DSC PT1000 LINSEIS, mau phan
tich duge lam kho bf?mg khi nito va dugc lam
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néng véi toe do gia nhiét 10°C/phit cho t6i diém
noéng chay.

Tuong tac dugc chét - ta duoc: duoc xé4c dinh
thong qua phd hong ngoai (FT-IR) trén thiét b
may quang pho FT-IR Agilent, véi dai bude song
4000 - 400 cm, d6 phan giai 0,4 cm™.

D6 hoa tan in vitro: dugc tién hanh trén thiét bi
thir d¢ hoa tan Pharmatest DT70 theo phu luc 11.4
DDVN V véi cac théng s6: thiét bi canh khudy toc
dé 100 + 2 vong/phit, nhi¢t d¢ moi truong thir:
37°C £ 0,5°C, moi truong hoa tan: 500 mL dung
dich dém phosphat pH 6,8; 4,5 va 1,2; khéi luong
méu thir: twong ng 150 mg bacosid. Tién hanh
léy mau & cac thoi diém 0,5; 3; 5; 10; 15; 20; 30;
45; 60; 75; 90 va 120 phut. Léiy 10 mL dich, loc
qua mang loc 0,45 pm thu diwgc mau phan tich. Bé
sung 10 mL méi truong thir sau mdi lan lay méu.
Ham lugng bacosid trong mau phén tich dugc xac
dinh bing phuong phap sac ky long hiéu ning cao,
theo chuyén ludn Bacopa, USP43-NF38. Ty 1€
hoat chit bacosid giai phong tai thoi diém n (phiit)
duge xac dinh theo cong thire: Qu (%) = Mbacosia (1)
x 100000/(mai * HL) (%). Trong do, Q. (%) la ty
1é phan trim bacosid dugc giai phong tai thoi diém
n (phut); ma: 1a khéi lugng mau thir duge dua vao
moi truong hoa tan, HL (%) 12 ham hrong bacosid
trong mau thir, Mycesd (n) (mg) 1a khoi hrong
bacosid dugc phat hién trong mdi trudng hoa tan
tai thoi diém n (phut).

Khd nding giam vi ding: duge danh gia gian
tiép thong qua ty 1¢ giai phong tich lity bacosid
trong méi truong pH 6,8. Sau 30 gidy dau hoat
chit khong giai phong xem nhu di che vi
déng, % giai phong tich liy sau 3 phut va 5 phut
cang it thi kha ning che vi cang t6t [6].

2.4.3. Phuong phap bao ché com pha hén dich
chira cao RDB:

Bao ché com pha hdn dich theo phuong phap
tao hat u6t. Cong thirc bao ché gff)m: Bot HPTR,
saccarose, natri croscarmellose, gom xanthan, bot
huong cam va tale. Nguyén liéu duge xay, rdy
qua cd ray 0,25 mm. T4 dugc tron (talc) dugce rﬁy
qua cg ray 0,18 mm. B4t kép duoc trén trén thiét
bi tron lap phuong véi toe do tron: 50 vong/phut,
thoi gian tron: 15 phot. Qua trinh nhao dm duge
tién hanh trén thiét bi nhao chir Z véi toc do
nhao: 15 vong/phit, thoi gian: 5 phit, ¢& ray 0,5
mm. Hai thiét bi déu thudc bo bao ché da ning
(SHAKTI - An D6). Hat dugc siy & nhiét do
60°C, stra kich thudc béng ray 0,5 mm va trén ta
duge tron dé tao thanh cdm pha hén dich.

2.4.4. Phuong phap danh gia cém pha
hén dich:

Cdm pha hdn dich duge danh gia cac tiéu chi:
tinh chét, d dm, do tron chay theo Duoc dién
Viét Nam V. D0 hoa tan in vifro bacosid duoc
tién hanh twong ty phép thir d6 hoa tan in vitro
bacosid tir hé phan tan ran cao RDB.

Hdn dich sau phén tan cbm pha hon dich: Mot
luong tuong tmg mdt don vi com dugc phan tin
vao 30 mL nuéc, khudy déu bang diia thuy tinh
va dé 6n dinh trong 3 phiit. Hon dich sau phan
tan duge danh gia cic tiéu chi sau: - D§ dong
nhét duoc xac dinh b?mg cam quan. - P§ nhot
dugc xac dinh bang thiét bi do dd nhét dang xoay
Viscotester 6 R ThermoHaake, sur dung qua can
RT11, téc d6 xoay 100 rpm, nhiét dé 25°C, thé
tich miu 50 mL, thoi gian do 120 gidy. - Kha
nang phan tan dugc xac dinh thong qua d¢ léch ty
1& chat rdn giltra cac phan hon dich thu duge sau
ly tim. Chia hén dich thanh 05 phan bing nhau
vé khél hmmg, ly tam loai dich long. Phan cin
duoc siy & 60°C dén khdi lugng khong doi, xac
dinh %RSD khdéi lugng cdn giira céc
ph?in. %RSD cang nho, kha ning phan tan cang
tot [7].

Cac thi nghiém dugc lap lai 3 lan, két qua
duge trinh bay dudi dang tb + sd.

3. Két qua nghién ciru

31 Két qud bao ché hé phin tin rin
cao RDB

3.1.1. Két qua khao sat anh huong cia ta dugc
dén hé phan tan ran:

HPTR dugc bao ché theo cong thirc da thiét
ké (CT1 - CT8), loai bé dung méi bing phuong
phéap ¢6 quay ap sudt giam ¢ nhiét do 60°C, ap
suat 90 mbar, thoi gian lam khé 6 gio.

Anh hiéng ciia logi td dwoe: Nghién cim
khao sét trén cac cong thirc CT1 - CT3 (Bang 1),
két qua cho thay HPTR thu duoc tuong ddi min,
khé toi, do am dudi 5%. Sy khac biét vé kha
ning giam vi ding duoc quan sat thong qua %
bacosid hoa tan theo thdi gian trong moi trudong
pH 6.,8. Trong d6, khi sir dung chit mang
Eudragit L100 (CT1), 1,73% bacosid hoa tan tai
thoi diém 0,5 phit, ting 1én dang ké tai thoi diém
3 phit va 5 phit (lan lugt 10,42% va 28,15%).
HPTR sir dyng Eudragit EPO, tai thoi diém 0,5
phot, khong ghi nhan sy hoa tan bacosid, %
bacosid hoa tan tai 3 phut va 5 phat thap (lan lugt
la 0,17% wva 0,50%). HPTR su dung Eudragit
E100 cho thiy su giam d6 hoa tan dang ké nhat
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khi khong ghi nhan sy hoa tan bacosid tai thoi
diém 0,5 phut va 3 phut, ty 1¢ nay ¢ 5 phut chi la
0.20%. Tir két qua nay, Eudragit E100 dugc ghi
nhin kha ning giam vi ddng tot nhat trong cac ta
duge tham gia khao sat. Do d6, Eudragit E100
duoc lua chon cho cac danh gia tiép theo.

Anh huong cua ty 1¢ td duoe: Khao sat anh
hudéng ty 1& Fudragit E100 trén cic cong thirc
CT3 -CT8 (Bang 1), cac HPTR thu dugc co su
khac biét vé kha ning giam vi ding. Trong moi
truomg pH 6.8, d6 hoa tan bacosid ting khi ty 1€

Eudragit E100 giam. V&i lugng ty 1€ ta
duogce/bacosid: 6,5/1 trd lén (CT3 - CT6, Bang 1),
khong phat hién bacosid hoa tan, ty 1€ giai phong
tai thoi diém 5 phat thp (< 0,5%). Véi lugng
Eudragit E100 thap hon (CT7 - CT8, Bang 1), d6
hoa tan bacosid tir HPTR ting 16 rét, ghi nhdn su
hoa tan tir thoi diém 0,5 phut (lan lugt 0,12% va
0,28%) va ting dan cho t6i dimg khao sat. Tir két
qua nay, CT6 véi ty 1¢ Fudragit E100/bacosid:
6,5/1 duge lga chon lam cong thirc bao ché
HPTR chira cao RDB.

Bang 1. Cong thirc HPTR cao RPB va két qua khao sat

Eudragit Eudragit Eudragit Ham Ty 1é gidi phéng tich ]ﬁy theo thoi gian trong moi
L100 EPO E100 Twgng trodmg plLo A
Bacosid (n=3, TB + SD)
@ ® @® (%) 0,5 phiit 3 phiit 5 phiit
CT1 10,0 5,165 1,730,012 | 1042£0,183 28,152,801
5,165 0 0.17 £ 0,002 0,50 = 0.
5,165 0 0 0.20 %0,
CT5 70 6.076 0 0 0.42 £ 0,008
CT6 6.5 6.261 0 0 0.40 £ 0,019
CT7 6.0 6.456 0.12 £ 0,007 1.25 £ 0,013 53720273
CTS 55 6.665 0.28 £ 0,003 2,07 £ 0,029 8.13% 0,184
Cao RDB 10,330 2.41 10,013 1930+ 1,125 | 30.10 £ 2821

Cé dinh cdc thanh phan gém: cao rau dang bién: 10

g sir dung phirong phdp cé quay ap sudt giam dé loai bé dung moi,

kich thuce tiéu phan HPTR < 0,25 mm.

3.1.2. Két qua danh gia anh huong cua thong
s6 quy trinh dén hé phan tan rin:

Duya vao cong thirc CT6, tién hanh bao ché
HPTR véi su thay doi mot sé théng s6 ki thuat
(CT6.1 - CT6.7)

Anh ‘huwong cua phwong phap logi dung mai:
Thay doi phuong phap loai dung méi: say phun
(CTé6.1), say tinh (CT6.2) va ¢d quay ap sudt
giam (CT6.3). Thong so ki thuat cua phuong
phap va két qua danh gia duge trinh bay ¢ Bang 2.
Phuong phap sdy phun (CT6.1) cho HPTR ¢
dang bt rat min, tuy nhién vi ding, d6 hoa tan tai

thoi diém 0,5 phut da dat 12,6%, cao hon so voi
cao RPB nguyén li¢u. Phuong phap siy tinh
(CT6.2) va ¢6 quay ap suat giam (CT6.3) cho
hi¢u suit cao (> 95%), khong quan sat thiy
bacosid hoa tan trong 3 phut, % hoa tan tai thoi
diém 5 phut thap (< 0,2%). Tuy nhién phuong
phap c6 quay ap suat giam c6 wu diém hon khi
xét dén tiéu chi an toan va kha ning thu héi
dung méi, dac biét la khi sir dung ethanol 96%.
Tir 46, phuong phép cb quay 4p suit giam duge
lua chon dé loai dung moi trong bao ché HPTR
cao RDB.

Béng 2. Anh huong ciia phirong phap loai dung méi dén hé phan tin rin (n=3)

€T61
Nhiét do khi vao
2 80°C. Tbc do hut s Nhiét dg: 60°C
L dich: 2 mL/phut. Nhigedo: 20°C Ap suét: 90 mbar
Aspirator: 85%
; Bt mau nau, rit min, B{t mau nau, min, B6t mau nau, min, Bot mau nau,
Cam quan : . T N E vk A
... Vvidang khongdang . khongding | min ritding
. ﬁm (% i 3,782+0,008 3,995 +0,012 3 442+ 0 015 . 3,782+0,012
Ty [e giai 0 Sphut 12,6 +0,131 = o -
phong tich 3 phat 13.4+£0,384 - - 19,30 £ 1,125
lay (%) 5 phut 18,9 +0.,259 0.18 + 0,006 0,15 + 0,009 30,10 +2.821
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Anh huong cua kich thuée tiéu phan: Khoi
rin thu duge sau giai doan loai dung méi bing
phuong phap c¢6 quay ap suat giam dugc xay,
phan doan kich thwéc bing ray voi dai kich
thude: 45 um, 75 pm, 180 pm, xac dinh ty 1é
(kl/kl) mdi phan doan va dénh gia anh hudng cla
KTTP dén kha ning giam vi ding. Tir két qua
(Bang 3), KTTP cang giam, % hoa tan bacosid tai
cac thoi diém khao sat cang 16n, do do, kha ning
che vi ding cang giam. O phin doan KTTP bé
nhét trong khao sat (< 0,45 pm, CT6.4), ty 1¢ giai
phong tich lily cta bacosid da dat 0,91% tai thoi
diém 0,5 phit va dat 1,95% tai thoi diém 5 phut.

Két qua nay twong dong voi danh gia cam quan
co Vi déng nhe cua phén doan. O phéan doan kich
thude 1on hon (45 - 75 pm, CT6.5), d§ hoa tan in
vitro da giam hon dang ké. Trong 0,5 phit, khong
phat hién bacosid hoa tan. Tai thoi diém 5 phut,
ty 1& giai phong tich lily méi chi dat 1,26%. O hai
phan doan kich thude 1én nhat trong khéo sat (75
- 180 um va > 180 pm, tuwong (mg CT6.6 va CT
6.7), khong phat hién bacosid duoc gidai phong
trong thoi gian khao sat. Vi muc tiéu ing dung
HPTR cao RDB trong dang bao ché com pha hon
dich, CT6.6 thé hién kha ning giam vi ding va
kich thude phu hop duge lua chon.

Bing 3. Anh huong ciia kich thudce tiéu phan dén hé phan tan rén (n=3)

CT6.4 CT6.5 CT6.6 CTe6.7
Tiéu chi danh gia
o RSN, RIS TR0, E00E
i Bét mau ndu, min, | Bt mau ndu, min, | B6t mau den, min, : Bdt mau den, min,
Cam quan ik . | : :
o vi dang nhe khéng dang khong ding
Ty 1é giai phong 0.5 phut 0.91 + 0,007 - -
tich lay trong .
] 3 phat 1,10 £ 0,009 0,68 = 0,009 - -
moi treong pH
6.8 (%) 5 phitt 1,95 + 0,007 1260010 - :
[—

<45 um 45-75 um

75 - 180 um

> 180 um

Hinh 1. Phan doan kich thuéc tiéu phin hé phan tan rin chira cao RDB

3.1.3. Két qua danh gia mét s6 dic tinh cta hé
phén tan rin cao RDB:

Do hoa tan: D0 hoa tan cua bacosid tir HPTR
dugc dinh gia trong moi trudng pH 1,2 va pH 4,5,
két qua dugc thé hién ¢ Bang 4 va Hinh 2. Trong
moi truong khao sat, quan sat thay sy cai thién
dang ké vé& do hoa tan bacosid tir HPTR so véi
nguyén lidu ban dau. % hoa tan bacosid tir HPTR
& pH 1,2 va pH 4.5 lan luot dat 53,21% va

27,14% tai thoi diém 10 phat; dat mirc cao nhat
lan luot 1a 61,10% va 35,94% tai thoi diém 120
phit. Trong khi d6 % hoa tan bacosid cao nhét
tir nguyén liéu ban dau chi dat 18,54% ¢ pH
1,2 va 22,48% ¢ pH 4,5. Dir liéu d¢ hoa tan cua
bacosid tir hé HPTR cho théy, vige giam vi
ding khong lam giam ma tham chi c6 thé cai
thién sinh kha dung cuta hoat chat bacosid trong
dudng tiéu hoa.
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Biang 4. Két qua danh gid d§ hoa tan in vifro cua bacosid ¢ pH 1,2 va pH 4,5 (n=3)

o 5 Nguyén liéu HPTR
Mau danh gia
pH 12 pH 4,5 pH 1,2 pH45
L 0,5 phit 3,28+ 0,02 311001 3430+ 1,17 5,59 + 0,34
hTyle’g;:l:_ s phuit 4154001 5.18+0.18 45,18+2.73 18.05+ 1,16
Ft'h"“fht;f W 10 phat 8,37 £0,72 9,13 £ 0,63 53,21+3,52 27,14+2,19
eo (u/)'g““‘ 15 phat 10,20 = 0,91 12,66 + 0,78 58,03 + 2,45 33,03+1,17
fea “’TBi 30 phit 12,06 + 0,84 1752+ 097 59,47+ 4,02 3538+ 2,14
50y 60 phit 15,38 £ 0,77 20,09 + 1,08 5085128 | 3506+174
120 pht 18,54 + 1,03 2248+ 182 61,10£3,06 |  3594+181
80~
o
3 60 . =
£
]
2
£ 40-
0 = —
£
o
]
o -
o
&
T e
0 20 40 60 80 100 120

Théi gian (phat)
- NL-pH1,2 = NL-pH45 —+ HPTR-pH1,2 —* HPTR-pH45

Hinh 2. D6 thi biéu dién d6 hoa tan in vifre ciia bacosid ¢ méi trwdng pH 1.2 va pH 4.5 (n=3)
Chu thich: NL: cao rau dang bién nguvén lieu HPTR: hé phan tan ran cao rau dang bién.

Pdnh gid dang thii hinh cia HPTR: Két qua
phén tich nhiét vi sai dugce thé hién ¢ Hinh 3. Sy
thay doi dinh thu nhi¢t va diém néng chay da
duge quan sat thiy gita cac thanh phin véi
HPTR. Binh thu nhiét cia Eudragit E100 tai

182°C, va diém chay cua cao RDB nguyén li¢u
tai 207°C khong dugc quan st thay trén duong
phan tich nhiét vi sai cia HPTR. Két qua nay thé
hién su thay déi trang thai vat Iy tr dang tinh thé
sang trang thai v6 dinh hinh cuia HPTR.

3

‘g' Eudragit E100

I‘E, \'.\_-*f

=

-

=] RDB

BN
(! —

\,'\“:p//-_—-_—*a

50 100

]
o4
o
"
)
L=

150

Nhiét do (°C)

Hinh 3. Két qua phan tich nhiét vi sai ) ) )
Chut thich: RDB: cao rau dang bién nguvén lieu HPTR: hé phdn tdn ran cao rau dang bién
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Hinh 4. Két qua phé FT-IR

Chui thich: a. Cao rau ding bién
Tiong tac dige chat - td duge: Tuong tac ta
duoc - duge chit dugc danh gla thong qua quang
pho hong ngoai. Mau danh gia gom: duge chat
(cao RDB nguyén liéu), ta dugce (eudragit E100)
va HPTR. Phé IR cua cao RPB thé hién cac dai
va dinh phan tir dién hinh: 3391 - 3019 cm™ (O-
H), 1718 em™! (C=0), 1599 em™* (C=C), 1364 cm
I (C-OH) va 1259 cm™ (C-O-C) (Hinh 4a). Phé
IR cia eudragit E100 thé hién 1 dinh pic & budc
song 1729 cm™ va 1 dai gdm nhiéu pic doc lap tir
1450 - 800 cm™ (Hinh 4b). Phé IR cua HPTR rén

b. Eudragit EI00 ¢. HPTR cao rau ding bién
(Hinh 4c) cho thdy su dich chuyén nhe cia mot
s0 dinh hap thy so véi pho IR cua cao RDB. Sy
dich chuyen nay co thé bat nguon fir cac tuong
tac yeu, ching han nhur lién két hydro, hoic do
sai s6 nho giira cac lan do. Tir d6, sy tuong tic ta
duge - duge chat dang ké trong qua trinh bao ché
HPTR chia cao RDB va eudragit E100 chua
duoc ghi nhin.

3.2, Ung dung bao ché com pha hon dich
chita hé phdn tdn rin cao RDB

Dua vao két qua nghién ciu HPTR, lya
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chon CT6.6 lam nguyén liéu bao ché cém pha
hén dich. Tién hanh tron bot kép 410 (g) HPTR
cao RDB véi 980 (g) saccarose, 50 (g) natri
crosscarmellose, 30 (g) gdm xanthan, 30 (g)
bot huong cam trén thiét bi trén lap phuong.
Khéi bot kép duge chuyén sang thiét bi nhao

chir Z, nhao am vé&i 40 mL dung dich PVP K30
10% trong nuée. Chuyén khéi am sang bg phén
xat hat, ¢ ray 0,5 mm tao hat. Cém am duge
say & 60°C trong 8 gio, sira hat bing ray 0,5
mm va tron 30 (g) tale dé thu dugc com
thanh pham.

Bang 5. Két qua danh gia dac tinh cdm pha hén dich chira hé phan tin rin cao RDB

Tiéu chi

Két qua danh gia

Tinh chat

~Mau den, hat déu, vi ngot

Ham am (%)

3.765 £ 0.007

Tylghat>025mm (%) . 902%1325
Chl s6 Carr (%) 8.0x0,14
) Ham lugng Bacosid ey le7x007
“'Hinh thirc hon dich sau 3 phut phan tan Dong ‘nhét, nhat

Kha ning phan tan cta hon dich (%) (n= =5)

2,18+£0,05

Cém thu duge c6 mau den, hat déu, vi ngot,
dat yéu cdu chit lugng doi voi dang com thude

theo DDVN V. Hén dich sau phan tan ddng nhat,
nhot, ¢o kha ndng phén tan tot (Bang 5).

Bing 6. Két qua danh gia d§ hoa tan in vitro bacosid tir c6m pha hdn dich cao RDB

Thaoi gian Tv 1§ glal phong Thoigian | Ty I¢ gidi phong Thai gian i Ty 1§ giai phong
(phiit) tich liy (%) (phat) tich liy (%) (phiit) tich liy (%)
03 23.92£015 .03 18404+092 . 05 | 2

15 35,00=0,11 15 26,51 +£0,17 3 ! -
J30 i 44504048 ¢ 0 30 | 0 3446%028 | 005 0442002
45 4543:t062 45 35?9:t0?l 10 39]:!:010
.80 4480037 .80 3606053 30 . L309£012
90 45,64 =044 90 3615:t042 60 563i009
120 46,17x048 ¢ 120 3738+036 | 120 547014
& e ]
5 —1—
'5_) -
- i —8—pH 1.2
)
a —&—pH 4.5
= _ . * —e—pHGS
o 0wt ’
= 0 20 40 60 80 100 120

Thoi gian (phut)

Hinh 5. D6 thj biéu didn do hoa tan in vitro cia bacosid tir cém pha hdn dich chira cao RDB
o pH 1,2, pH 4,5 va pH 6.8 (n=3)

Phuong phap bao ché cém pha hdn dich cé
anh huong dén do hoa tan in vitro bacosid. G pH
6.8, khong quan sat thay bacosid duge giai phong
trong 3 phat dau tir com pha hén dich, cho thay
kha ning giam vi ddng ciia HPTR vén dugc duy
tri. O pH 1,2 va 4,5, d6 hoa tan cua bacosid tir
cém (lan luot dat 46,17% va 37,38% sau 120
phut) thap hon so véi cao RDB di giam vi déing
(l@m lugt dat 61,10% va 35,94% sau 120 phut),

nhung cao hon so véi nguyén li¢u ban dau (lan
luot dat 18,54% va 22,48% sau 120 phut). Twr két
quéa nay, sinh kha dung bacosid tir cém pha hén
dich c6 kha ning cao hon so vai bacosid tir cao
RDB ban déu, nho sy cai thién do hoa tan & méi
trrong da day va ta trang truée khi dén ving hap
thu t6i wu. Néi cach khéc, qua trinh giam vi dang
khéng lam anh huéng bat lgi dén hip thu bacosid
tai dudng ti€u hoa.

294

Tap chi Dugc li¢u, tgp 30, so 4/2025



%V (x100,000)

a bc de
- f\

0.75 —

0.50 —

0.25 ~

L T

Hinh 6. Sic ky dd mau phan tich trong danh gia d hoa tan in vitro cia bacosid tir c5m pha hdn dich tai théi diém 3 phat

Chui thich: (1) pH 1,2
(b) Bacosid A3

(a) Bacopasid I
4. Két luin
Nghién ciru da xay dung thanh cong hé phén tan
ran (HPTR) chira cao RDB bang phuong phép boc
hoi dung méi véi td duge Eudragit E100, trong do
ty 1¢ Eudragit E100/bacosid 1a 6,5/1. HE phan tan
ran thu duge cho théy hiéu qua giam vi df;.ng 1o rét,
khéng giai phong bacosid trong 3 phit dau tai pH
6,8 - thoi gian fuong Umg vai thoi gian luu cua
thude trong khoang miéng, dong thoi duy tri do hoa
tan thip (<0,5%) sau 5 phut. Két qua phan tich
DSC va phd FT-IR xac nhan sy chuyén ddi trang
thai vat 1y cua hoat chét sang dang v dinh hinh va
khéng ghi nhan tuong tic héa hoc déng ké giita ta
duoe va duge chét.
Ung dung HPTR vao bao ché c¢ém pha hon
dich di tao ra ché phim c6 mui vi dé chiu, dat
tiéu chudn vé chét lwgng duge liéu theo Duge

(c) Bacopasid II

(2) pH 4,5 (3) pH 6,8
(d) Bacopasid X  (e) Bacopasaponin C

dién Viét Nam V, hdn dich sau phan tan déng
nhit, c6 do nhét va kha nang phan tan t6t. Dic
biét, phép thir do hoa tan bacosid tir cém pha hdn
dich cho the"iy dd hoa tan bacosid ting rd rét tai
pH 1.2 va 4,5 so v6i nguyeén liéu ban dau, tir do
6 thé cai thién sinh kha dung cua hoat chat nay.
Trong khi d6, kha nang giam vi ding ciia HPTR
trong cém pha hén dich vin duoc dam bao thong
qua dg hoa tan tai pH 6,8.

Nhu vay, hé phin tan rin véi chat mang
Eudragit E100 khong chi mang lai hiéu qua che
vi dang tot, ma con gop phan cai thién d6 hoa tan
bacosid tai viing pH thudn loi cho hap thu, dong
thoi mé ra hudng phat trién cac dang thude ding
dudng udng phi hop hon cho cac dbi tuong dic
biét nhur tré em hoac nguoi cao tudi.
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