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XAY DUNG CONG THUC VA QUY TRINH PIEU CHE HE VI TU NHU

FORMULATION OF SELF-MICROEMULSIFYING DRUG DELIVERY SYSTEM
(SMEDDS) CONTAINING TELMISARTAN

Tém tit — Telmisartan la thudc vic ché thu thé’

angiotensin II, diung diéu tri ting huyét dp va
ngita dot quy. Telmisartan co do tan trong nudc
kém va sinh khd dung thdp. Véi muc tiéu khdo
sdt td dwoc dé diéu ché hé vi tu nhii, nghién citu
ddnh gid do tan ciia telmisartan nham chon td
duwoc, xdy dung gidn do pha va héa mudi mot
phan cdi thién do tan ciia telmisartan. Cdc hé vi
tw nhii chita telmisartan duoc ddnh gid do bén
nhiét déng vdi nhitng diéu kién va moi truong
khdc nhau, sau do hé vi tu nhii chita telmisartan
sé dwoc ddnh gid do bén nhiét dong, kich thudc
giot, dién thé zeta va dé hoa tan. Nghién citu
dd xdy dung dugc cong thitc va quy trinh diéu
ché hé vi tw nhii chita telmisartan 5%, trong do
telmisartan dwgc hoa mudi mot phan bdang cdch
sit dung dung dich kali hydroxid véi nong do thich
hop. Hé vi tw nhii chita telmisartan thu duoc trong
suot, dong nhdt, kich thudc tiéu phdn trung binh
trong moi truong nudc la 76,82 nm, dién thé zeta
-46,4 mV, bén viing trong cdc moi truong pH
khdc nhau va dat téc dd hoa tan théa yéu cdu
ciia Dugc dién Mi 41. Nghién citu da budc ddu
diéu ché thanh céng hé vi ty nhii tdi duoc 5%
telmisartan théa cdc tinh chdt li héa va co trién
vong cho cdc nghién citu tiép theo.
Tir khoa: do tan, hé vi tu nhi, telmisartan.
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Abstract — Telmisartan is an angiotensin Il re-
ceptor blocker, used in the treatment of hyperten-
sion and stroke prevention. Telmisartan has poor
water solubility and low bioavailability. To sur-
vey excipients to prepare self-microemulsifying
drug delivery systems containing telmisartan, this
research to evaluate the solubility of telmisar-
tan to select appropriate excipients, construct
a phase diagram, and partially salt the so-
lution to improve the solubility of telmisar-
tan. Self-microemulsifying drug delivery systems
were evaluated for thermodynamic stability un-
der different conditions and environments, after
that self-microemulsifying drug delivery systems-
telmisartan were tested for thermodynamic sta-
bility, droplet size, zeta potential, and dissolu-
tion properties. The present work has developed
the formulation and the manufacturing process
of self-microemulsifying drug delivery systems
loading 5% telmisartan in which telmisartan is
incompletely neutralized by potassium hydroxide
solution with an appropriate concentration. The
obtained self-microemulsifying drug delivery sys-
tems, which is clear and homogeneous, has an
average particle size of about 76.82 nm in water,
a zeta potential value of -46.4 mV, shows good
stability in various pH mediums, the dissolution
rate of telmisartan from self-microemulsifying
drug delivery systems-telmisartan formulation
satisfied United States pharmacopeia 41. The
study has initially successfully prepared the for-
mulation of self-microemulsifying drug delivery
systems loaded with 5% telmisartan, which satis-
fied all physicochemical properties and could be
subjected to further investigations.
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. DAT VAN BE

Telmisartan (TMS) dugc phan loai 13 thudc
nhém II theo hé théng phan loai dugc phim sinh
hoc. Loai thubc nay rat d& thim va thuc t& khong
tan trong nudc. Viéc hip thu ctia TMS tir dudng
tiéu héa rt nhanh (7}, = 0,5 - 1 gid). Tuy nhién,
sinh kha dung tuyét ddi ciia TMS tuong dbi thap,
chi khoang 43%, do d6 hoa tan giGi han va phu
thuoc pH. Thuc té, TMS khong tan & pham vi
pH ti 3 dén 9, trong khi do hoa tan ting trong
diéu kién acid [1]. Bén canh d6, d6 6n dinh cuia
thubc ciing 1a vin dé thich thdc khi st dung liéu
TMS thong thuong. Do do6, viéc tao hé vi tu nhi
s€ lam tdng do hoa tan trong dung dich nudc,
cai thién do tan cia TMS. Viéc nay c6 y nghia
tri liéu va day 1a muc dich quan trong nhét [2].
Mot sb phuong phap da dudc nghién citu dé cai
thién do tan ctia hoat chit nhu viéc st dung chit
dién hoat, micro héa, tao mubi, phan ti nano va
hé phan tdn nano lipid rin [2]. Trong d6, hé tu
nhii tao vi nhi tuong Gng v6i nhing uu di€ém
trong viéc ting kha ning hép thu ctia hoat chit,
&n dinh v& mit nhiét dong hoc va phuong phap
bao ché khong phic tap dudc quan tim nghién
ctu. Nghién ctiu nay dugc thuc hién v6i muc dich
xdy dung cong thuc hé vi ty nhil chda telmisartan
(SMEDDS-TMS) bén va &n dinh.

II. TONG QUAN NGHIEN CUU

Tang huyét ap 1a bénh man tinh, mot trong
nhiing nguyén nhan hang dau din dén ti vong
trén toan thé gidi. Theo thdng ké clia TS chiic
Y t& Thé gi6i (2013), bénh ting huyét 4p anh
hudng dén sic khde clia hon 1 ti ngudi va day
ciing 1 yéu t6 nguy co tim mach quan trong nhét
lién quan dén bénh mach vanh, suy tim, thin man
tinh [3].

Trong diéu tri ting huyét 4p hién nay, nhém
thubc tic ché thu thé angiotensin II 13 mot trong
nhitng nhém thudc dang dugc st dung nhiéu.
Trong d6, TMS 1a thudc giy tic ché thu thé
angiotensin II. Thudc da dudc st dung rong rai
dé diéu tri ting huyét 4p va phong ngita dot quy
trong nhiing thap ki qua. TMS tao ra su ddi khang
manh mé va bén viing dbi v6i thu thé angiotensin
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II trong nhitng ddp dng in vivo va lam gidm huyét
ap hiéu qua trong cic mo6 hinh doéng vit tang
huyét 4p ciing nhu & ngudi [2]. Tuy nhién, TMS
dugc phan loai 13 thudc nhém II theo hé thong
phan loai dudc pham sinh hoc. Hién nay, dang
thu6c vién nén chda telmisartan phS bién trén
thi trudng. Vi viy, viéc cai thién do tan trong
nuéc cia TMS ¢6 y nghia tri liéu va dudc quan
tam nghién ciu gan day [2].

Viét Nam da c6 cdc cong bd vé hé vi tu
nhi chita nifedipin. Nghién ciiu cia Huynh Tric
Thanh Ngoc va cong su [4] da diéu ché thanh
cong hé tu nhi tdi dugc 2,5% nifedipin. Nam
2016, nghién ctu cia Ha Thanh Td va cOng
su [5] diéu ché thanh cong hé tu nhii tii dudc
atorvastatin 7,5%. Cac nghién ctiu § nudc ngoai
vé cdc hé tu nhil tao vi nhii tuong (VNT) dbi vé6i
hoat chit nhém tic ché thu thé angiotensin II 12
TMS véi viéc phdi hop pha dau — chét dién hoat —
chit dong dién hoat nhu Capmul MCM (14,4%
kl/kl), Tween 80 (27,2% kl/kl), Propylen glycol
(PG) (54,4% Kk1/kl). Nghién ciu cuia Aggarwal
Geeta et al. da tai thanh cong 4% TMS va cho
két qua gidi phong hoat chit (GPHC) cao hon
so vGi vién dbi chiéu [2]. Nghién ctu cua Bo
Ram Chea et al. nam 2018 da tai thanh cong 2%
TMS véi viéc phdi hgp Capryol 90 — Tween 80 —
Tetraglycol va cho két qua phan trim gidi phong
hoat chit cao hon so v6i nguyén liéu TMS [1].
Trén co s6 ké thita cac nghién ciu vé cic ta dudc
tao hé tu nhii nén [1, 2], nghién ciiu nay huéng
dén viéc cdi thién do tan ciia TMS thong qua viéc
héa mudi mot phan TMS.

1. POI TUONG VA PHUONG PHAP
NGHIEN CcUU

A. Déi twong nghién ciiu

Nghién cifu dudc thuc hién tif thang 5 dén
thang 12/2022, tai Khoa Y — Dudc va Trung
tam Phan tich Kiém nghiém, Truong Pai hoc Tra
Vinh.

Déi tuong nghién ctiu: Hé vi tu nhii chita TMS.

Dugc chét ding cho cic thtt nghiém: TMS cua
nha san xuit Glenmark — An D¢ dat tiéu chuédn
cd sd.

TMS chuén: Dung lam chit chuidn ddi chiéu
trong dinh lugng TMS (Vién Kiém nghiém thubc
Thanh phé H6 Chi Minh).
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Thanh phan t4 dugc: Capryol 90, Labrafac
PG, Labrasol, Lauroglycol 90, Labrafac lipophil
WL 1349, Plurol oleique CC497, Transcutol HP,
Kolliphor RH40,PG, PEG 400, Tween 80, Tween
20, Kali hydroxid, vién d6i chiéu Telma 20 (An
bo).

Dung cu nghién ctu: Can phéan tich (Sartorius
— CPA 2245 — Diic), b€ siéu am (Sonorex Super
RK 510H - bic), may vortex (CLP 3412EU -
Mi), may do pH (Metrohm 744 — Thuy Dién),
may phan tich kich thudc hat (Zetasizer — Anh),
médy quang phé UV-Vis (Shimadzu UV-1800),
mdy HPLC (Thermo Scientific Ultimate 3000 —
Mi).

B. Phuong phdp nghién ciu

Sang loc ta dudc

b6 tan cia TMS dugc xac dinh trong cac
pha dau (Capryol 90, Labrafac PG, Lauroglycol
90 va Labrafac lipophil WL 1349), chit dién
hoat (Tween 20, Tween 80 va Kolliphor RH40,
Labrasol, Plurol oleique CC497), chat dong dién
hoat hay dong hoa tan (PEG 400, Transcutol
HP, PG) biang phuong phap bio hoa. Cu thé,
mot lugng du TMS (500 mg) dugc thém vao
eppendorf chifa sdn 2 ml ta dudc. Hon hop dugc
vortex trong 5 phit, lic (nhiét do phong, 125
vong/phut, 72 gid) va li tdm (3000 vong/phut, 15
phiit) d€ loai b6 TMS chua hoa tan. Dich trong
dudc loc qua mang loc nilon (16 loc 0,45 um),
sau d6 dudc pha loang bing methanol va nong
dd TMS dudc do bang phuong phip quang phd
UV-Vis da dugc tham dinh tai budc séng 298 nm.
Céc thi nghiém dudc 1ip lai t6i thiéu ba lan. Tir
két qua sang loc ta dugc, nghién ciu chon pha
dau dua trén do tan, chon chit dién hoat va dong
dién hoat/ dong hoa tan dua trén do tan va kha
nang nhi hoéa [4].

Xay dung gian do pha

Tit ba thanh phan (pha dau, chét dién hoat, chét
dong dién hoat) ctia méi SMEDDS hinh thanh vi
nhi tuong hodc nhi tuong loai I (vi nhii tuong
hinh thanh nhanh < 1 phiit, trong subt hodc anh
xanh) hodc nhi tuong loai II (vi nhii tuong hinh
thanh nhanh < 1 phut, kém trong hon, trong hoi
md hodc ¢ mau trang anh xanh) hodc loai III
(nhil tuong mau trang o nhu sifa tir 1 — 2 phiit)
hodc loai IV (nhi tuong hinh thanh cham, mau
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tring xdm va c6 mot it giot diu bi nhi héa cham
> 2 phiit) dugc phbi hop v6i nhau & céc ti 1é khac
nhau d€ 1ap nén gian dd pha.

Tién hanh tron pha dau, chit dién hoat va chét
dong dién hoat theo ti 1& tir 20% dén 60% cho
tiing thanh phan (budc nhdy 10%) dé tao thanh 1
g hon hgp, vortex trong 10 phit va d€ dn dinh 30
phiit & nhiét d6 phong. Hon hop sau khi khudy
tron s€ danh gia theo su hinh thanh loai VNT.
Nhitng cong thiic SMEDDS c¢6 kha ning va thoi
gian ty nhii dudc phan loai theo muc I, muc II
va duge do do truyén qua (T%) tai budc séng
640 nm véi nude cit lam mau trang [6]. Mau c6
do truyén qua cao (gan 100%) sé dugc tién hanh
danh gid kha ning tai hoat chit.

Piéu ché hé vi tw nhii chita telmisartan c6
stt dung ta dugc ho trg cai thién dé tan cho
hoat chit trén nhitng hé tuw nhi tiém ning
bang phuong phap héa mudi mét phan TMS

Lua chon cac cong thitc SMEDDS c6 kha nang
tai TMS cao nhét bang cach bd sung cac ta dudc
khic nham cai thién do tan cia TMS. T4 dudc
dudc dung d€ cdi thién do tan ctia TMS la kali
hydroxide (KOH) khan nham héa mubi mét phin
dé cai thién do tan va dod hoa tan ctia TMS. Véi
mdi hé SMEDDS nén di dugc dinh gia dat yéu
cu, nghién cifu lua chon mot sé6 cong thic dé
tién hanh khao st tai TMS véi céc ti 1& 1an lugt
tlf 2% dén ti 1& cao nhat ma hé tdi dudc va danh
gid cdm quan qua viéc pha lodng véi nudc cét
200 lan. Hé dat khi khong bi tich 16p hay két tiia
[7]. .

Khao sat nong do0 KOH su dung cho viéc
hé trg hoa tan

D€ xic dinh nong do dung dich KOH st dung
cho viéc hd trg hoa tan, nghién ctiu da khao sat ti
1&¢ KOH khan/nuée (kI/kl) trong cong thiic. Khéo
sat lugng nude ti thiu d€ diéu ché thanh dung
dich KOH: Pay la lugng nudc tbi thiéu can dé
hoa tan lugng KOH khan st dung: cén chinh xac
khoang 10 g KOH khan va cho tu tu tiing giot
nudc cét vao, khudy véi toc do 300 vong/phuit
cho dén khi KOH khan tan hét thanh dung dich,
ghi nhén lai lugng nuéc da thém va tinh ti 1€ gitta
KOH khan va nudc da dung.

Tai hoat chét trén nhitng hé tu nhii nén cé
thém mét phan ta duge hé tro cai thién doé
tan
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Can chinh x4c 0,5 g hon hgp ting cong thic
theo thif tu pha dau/chit dién hoat/chit dong dién
hoat. Sau d6, cho hoat chit va cubi cung la t4
dudc hd trg cai thién do tan vao eppendorf, dun
cach thuy 5 phit 6 nhiét do khoang 40°C, vortex
va siéu am trong 30 phit. P& hdn hop chia trong
eppendorf 6n dinh trong 72 gid, sau do li tam véi
toc do 3000 vong/phit trong 15 phiit dé x4c dinh
hé c6 hay khong tach 16p hoidc két tia [4].

Panh gia cac tinh chit 1i héa cha hé
SMEDDS-Telmisartan

Cam quan: H¢ SMEDDS-TMS phai trong sudt,
trong mo hoac anh xanh va khong tua.

Li tam: Céc coéng thic SMEDDS-TMS dudgc
pha loang 100 1an v6i nudc cit va li tam (10.000
vong/phiit, 10 phiit). Cdc cong thic khong c6 bat
ki hién tuong tich pha hay két tia tiép tuc dudc
thit do bén véi chu ki néng lanh.

Chu ki néng — lanh: Céc cong thitc dugc khao
sat & nhiét do 4°C va 45°C, mdi chu ki cach nhau
4 — 6 gio. Sau khi trdi qua sau chu ki, cac cong
thiic nay dudc li tam (10.000 vong/phuit, 15 phut).
Cac cong thiic khong xuit hién su tach pha hay
két tia dudc chon cho céc thir nghiém tiép theo.

DPanh gid do bén clia vi nhil tuong trong cic
mdi truong pH khac nhau: Pha loang cac cong
thic 200 1an trong cic mdi trudng dém pH 1,2;
45 6,8; 7.5 va dé yén & nhiét do phong trong
24 git. Quan sat va danh gia bang cam quan, ghi
nhan thoi di€ém hoat chit bi tda hoic tich pha.

Do kich thude giot vi nhil tuong tao thanh: Cac
cong thiic SMEDDS-TMS cho ti 1¢ tai cao nhit
dugc chon va pha loang 100 lan véi nudc cét,
do & nhiét dd phong bing phuong phap tin xa
anh sing bing mdy Malvern Zetasizer Nano ZS.
Nhiing cong thiic ¢ phan bd kich thudc giot tot
nhat véi chi sé6 PDI < 0,5 sé dudc uu tién lua
chon.

Do dién thé zeta vi nhil tuong tao thanh: Pugc
stt dung dé€ x4c dinh dién tich clia cdc giot nhii
tuong. Cac cong thiic SMEDDS-TMS cho ti 1€ tai
cao nhét dudc chon va pha lodng 100 1an vé6i nudc
cit, do & nhiét do phong bang phucng phép tdn
xa 4nh sing bang mdy Malvern Zetasizer Nano
ZS. Nhiing cong thiic c6 dién thé zeta cang am
chiing t6 vi nhii tuong hinh thanh cang bén lau.

Dinh lugng: Dinh lugng TMS trong hé
SMEDDS-TMS bing phuong phap quang phd
HPLC, st dung c6t C8 (kich thuéc 150 x 4,6
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mm, 5 um), detector: PDA, budc séng phat hién
298 nm, tdc dd dong: 1,5 ml/phiit, pha dong:
methanol: d&m pH 2,4 (50:50), nhiét do: 40°C,
thé tich tiém mau: 10 pl, dung moi pha mau: dém
pH 2.4: methanol (8:2). Phuong phép dinh lugng
da dudc thim dinh va dat cic yéu cau vé tinh
tuong thich hé théng, tinh diic hiéu, do chinh xic
v6i RSD (1,106%), do ding vdéi ti 1& phuc hdi &
c4 ba mic ndng do trong khoing 98 — 102% va
c6 su lién quan tuyén tinh giita ndng do va dién
tich dinh trong khodng nong do 20 — 100 pg/ml.

Thit nghiém dd hoa tan: Thit nghiém d6 hoa
tan cdia vién nang chita h¢ SMEDDS-TMS va
ché phdm dbi chiéu Telma 20 dugc thuc hién
theo chuyén luan vién nén TMS trong Dugc dién
Mi USP 41 [8], st dung thiét bi II kiu canh
khudy (75 vong/phiit) trong méi trudng 900 ml
dung dich dém phosphat pH 7,5 & nhiét d6 37 +
0,5°C v6i yéu cau khong it hon 75% ham luong
TMS dudc hoa tan sau 30 phut. D€ khao sat dong
hoc, 10 ml mau dudc hiit & cac thoi diém 5, 10,
15, 20, 30, 45 phiit va bS sung lai biang 10 ml
dich moi truong. Cic mau dugc loc qua mang
nilon (16 loc 0,45 um), pha loang va dudc dinh
lugng bang phuong phdp quang phd UV-vis &
budc séng 298 nm.

IV. KET QUA VA THAO LUAN
A. Sang loc td dugc
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Hinh 1: Biéu dd so sanh do tan cia TMS
trong cac tad dudc (n = 3)

Do tan cia TMS (n = 3) trong cac ta dugc khao
sat dugc trinh bay trong Hinh 1. D6i v6i pha dau,
dd tan cia TMS trong dau tif cao dén thip theo
thu tu 1a Labrafac PG > Capryol 90 > Lauroglycol
90 > Labrafac lipophile WL 1349, chon Labrafac
PG va Capryol 90 1am pha dau. P6i v6i chét dién
hoat, do tan ctia TMS trong chit dién hoat tit cao
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dén thap theo thi tu 12 Kolliphor RH40 > Plurol
oleique CC497 > Labrasol va khi danh gia kha
ning phdi hop gitta chit dién hoat va pha dau,
ca Labrafac PG va Capryol 90 déu tao thanh hon
hop trong sudt dong nhét v6i Kolliphor RH40.
Vi vay, Kolliphor RH40 dudc chon lam chét dién
hoat. Pbi véi chit dong dién hoat dugc khio sat
Tween 80 va Transcutol HP cho kha ndng hoa
tan hoat chat tbt nhat nén da dudc chon lam chét
dong dién hoat.

B. Xdy dung gidn do pha

Dua trén két qua khao sat vé do tan ctia TMS
trong céc ta dudc, nghién ctiu xay dung gidn do
pha (GPD) chifa cic td dudc da chon. Bon GDP
dugc khio sit thé hién & Hinh 2 géom GDP-I
(Labrafac PG, Kolliphor RH40, Transcutol HP)
va GDP-R (Labrafac PG, Kolliphor RH40, Tween
80); GDP-G (Capryol 90, Kolliphor RH40, Tran-
scutol HP) va GDP-P (Capryol 90, Kolliphor
RH40, Tween 80). C4 bén hé¢ SMEDDS déu c6
ving tao VNT tuong dbi hep. Tuy nhién, cic
vung VNT thudc GDP-I c6 thoi gian nhi hoa
nhanh, vi nhii tuong trong suét va bén hon.

Dé xdy dung hé SMEDDS-TMS, nghién ctiu
dadnh gid kha ning tii hoat chit ciia bén GDP.
Trong mdi GDP, nhitng ving tao VNT muic I va
IT d€ tai hoat chét dudc dugc Iva chon. Tuy nhién,
tat cd SMEDDS-TMS dudc khao sat déu chua du
kha ning tu nhii thanh vi nhil tuong & nong do
tadi TMS > 1%. Vi vy, nghién ctu tiép tuc cai
thién do tan cho hoat chit bing phuong phap héa
mubi mot phan TMS.

C. Diéu ché hé SMEDDS-TMS cé s dung td
dugc hé tro cdi thién dé tan cho hoat chdt trén
nhitng hé tw nhii tiém ndng bdng phwong phdp
héa mudi mot phan TMS

Khéo sit ndng d6 dung dich kali hydroxyd dva
vao ti 1& gitta nudc va KOH khan d€ sit dung cho
viéc héa mubi mot phan TMS dudge trinh bay &
Bang 1.

Bang 1 cho théy ti 1& nu6c/KOH khan dudgc Iya
chon dé€ khao sat 1an lugt 14 1,5 va 3%. Cic cong
thic trong GDP I, R, G va P lan luct tai dugc
lugng TMS vao 2 — 6%. Tuy nhién, chi c6 cac
cong thiic & GDP-I tai dudc cao nhit 5% TMS
khi st dung t4 dudc hd trg d& héa mudi mot phan
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Hinh 2: GDPLL R, Gva P

A Muve III: nhi twong mau tring duc
nhw sira (khoang 1 — 2 phit)
Mire IV: nhii twong hinh thanh chim,

méu tring xém va cé it giot diu

Bang 1: Ti 1é gitta nuéc va KOH khan (n = 3)

. . Ti 1é mrée/KOH khan
Noi dung khao sat ¥
M (kUd)
Lugng nudce st dung to1 thieu so voi 0511
KOH khan o

hoat chit, & khoang nong d6 KOH khan/nudc véi
ti 1& nu6c st dung nhiéu thi cong thiic khong bén.
Khi gidm lugng nudc, ti 1& tai ting 1én. Piéu d6
chiing t6 TMS dugc héa mudi tbi da. Két qua thu
dugc dbi véi GDP-I cho thiy c6 ba cong thiic vé6i
ti 1& tai t6i da 5% 1a 15, 19 va 110 cho VNT tao
thanh loai 1.

Bang 2 trinh bay thanh phan ti 1 cic ta dudc
cia bdn cong thic SMEDDS-TMS tit hé I, st
dung 3% dung dich KOH véi ti 1€ nuéc/KOH
khan 0,5/1.

Céc cong thiic trong GDP-I tai dugc cao nhét
5% khi st dung ta dudc hd trg dé héa mubi
mot phan hoat chit, & ndong do nuéc/KOH khan
(0,5/1), ti 1& tai ting 1én nhiéu lan so vSi khong
st dung t4 dugc hd trg tan. Két qua thu dugc déi
v6i gian do pha I cho thiy c6 ba cong thiic véi ti
1é tdi téi da 5% TMS la cong thic 15, 19 va 110,
ti 1&¢ nuGc/KOH khan (0,5/1) st dung 1a 3% tao
thanh vi nhi tuong loai L.
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Bang 2: Thanh phan ti 1& ta dugc ctia cic SMEDDS tit hé I (n = 3)

Céng thic Hoat chit Heé ta dwroc Kha ning tir nhii
TMS (%0) D/DHDDH (%) DDKOH (%) Li tim Phin loai

14 2 95 (20/30/30) 3 | Dat I

Is 2 95 (20/60/20) 3 | Pat I

9 2 95 (30/50/20) 3| Bat I

110 2 95 (30/60/10) 3| Pat I

14 3 94 (20/50/30) 3 | Dat I

Is 3 94 (20/60/20) 3| DPat I

9 3 94 (30/50/20) 3| Pat I

110 3 94 (30/60/10) 3 | BPat I

I4 4 93 (20/30/30) 3| Dat I

Is 4 93 (20/60/20) 3| DPat I

19 4 93 (30/30/20) 3| Bat I

110 4 93 (30/60/10) 3 | BPat I

I4 5 92 (20/50/30) 3| Dat Ling cin
I5 5 92 (20/60/20) 3| Dat I

9 5 92 (30/50/20) 3| Pat I

110 5 92 (30/60/10) 3| Bat I

4 6 (91) (20/50/30) 3 - -

5 6 (91) (20/60/20) 3| KD Lang can
9 4] 91 (30/50/20) 3| KD Ling cin
I10 [i] 91 (30/60/10) 3| KD Ling cin

D. Quy trinh diéu ché hé SMEDDS chita TMS
Hé SMEDDS-TMS dugc diéu ché nhu sau:

Can hén hop ba pha gdbm Labrafac PG, Kolliphor
RH40 va Transcutol HP, sau d6 cho TMS vao dé
hoa tan, dun cich thiy va khudy tir 200 vong/phuit
trong 15 phiit trudc khi duge phdi hop véi dung
dich KOH/H,O (ndng dd 66,67%), tiép tuc khuly
tir 200 vong/phiit trong 15 phit dén khi thu dudc
hdén hop dong nhét, trong subt. Thanh phan ti 18
cac loai ta dudc va phuong phap diéu ché thé
hién trong Bang 3 va Hinh 3.

Bang 3: Thanh phan ti 1& c4c ta dugc
cua ba cong thitc SMEDDS-TMS

Céng Thianh phan (%, kUVkI)
. Labrafac| Kolliphor |Transcutol
th Y
ke | TMS PC RH 40 HP KOH/H;O
Is 5 92 (20/60/20) 3
19 5 92 (30/50/20) 3
I10 5 92 (30/60/10) 3

E. Pdnh gid cdc tinh chdt Ii héa ciia cdc cong
thitc SMEDDS-TMS

Két qua kiém nghiém dugc thuc hién tai Khoa
Y — Dudc va Trung tim Phan tich Kiém nghiém,
Truong Pai hoc Tra Vinh.

Cam quan: Ba cong thic SMEDDS-TMS déu
dat cdm quan trong sudt, mau vang nhat, dong
nhat.

KOH khan |

| Mirde
B cich sy 10 phia vi .
Rebuady tir tromg 15 phe -
HE A

Drung dich KOH
66,7 %o

Kb g 15 phi,

| SMEDDS-TMS ]

Hinh 3: So dd diéu ché hé SMEDDS tao VNT
chita TMS

Phuong phép 1i tdm va chu trinh néng — lanh:
Két qua danh gid do bén bang phuong phap li
tam va chu trinh néng — lanh ddi v6i cic VNT tao
thanh ti ba cong thiic hé SMEDDS-TMS dudc
trinh bay trong Bang 4.

Bang 4: Két qua khao sat do bén ba cong thiic
hé¢ SMEDDS-TMS (n = 3)

Céngthic | Litim | CMU™PR | pinh gid
nong — lanh
Is Bat Pat Bat
19 Pat Pat Bat
110 Prat Pat Bat

Ca ba cong thiic déu dat qua thi nghiém li tim,
khong c6 su tach pha hoic két tia hoat chit, cho



Ly Phuong My, Pham Nguyén Tudng Van

cam quan dong nhat. Vi viy, nghién ctiu tiép tuc
thit nghiém dénh gid do bén ctia VNT.

Dénh gia do bén ctia VNT tao thanh trong cic
méi trudng pH khic nhau: P9 bén cia ba cong
thiic SMEDDS-TMS 15, 19 va 110 trong cidc moi
truong pH dudc danh gia v6i két qua thé hién
trong Bang 5.

Sau khi dugc pha loang 200 1an v6i mdi truong
thit nghiém, cidc mau dudc quan sat trong 12 gid.
Ca ba cong thdc déu dat do bén trong sudt thoi
gian thit nghiém dbi v6i moéi trudng pH 1,2; 6,8
va 7,5. Riéng moi truong pH 4,5, chi c¢6 cong
thic 19 bén dén 8 gid, hai cong thiic con lai déu
tré nén duc & thoi diém 6 gio.

Kich thudc giot vi nhii tuong va dién thé zeta
tao bdi hé SMEDDS-Telmisartan: Két qua do
kich thudc giot va dién thé zeta vi nhil tuong
cta ba cong thic SMEDDS-TMS dugc thé hién
trong Bang 6.

Hai cong thic 19 va 110 thé hién tinh chit
SMEDDS vé6i VNT tao thanh c¢6 kich thude giot
trung binh nhd hon 200 nm va dién thé zeta rat
am (gia tri 1an ludt 1a -46,4 mV va -50,2 mV),
ddm béao dugc kha ning hép thu tot trong moi
trudng tiéu héa (da day, rudt) so véi mau I5. Do
vay, nghién ctu chon cong thiic 19 va 110 dé thuc
hién nhiing thit nghiém tiép theo.

Dinh lugng: Két qua dinh lugng TMS trong hé
SMEDDS-TMS 1a 100,81%, dat yéu cau (trong
khoang 90 — 110%).

Panh gid do hoa tan so vdi ché pham ddi chiéu:
Két qua thit nghiém do hoa tan clia cic cong
thic vién nang chita SMEDDS-TMS va thudc dbi
chiéu Telma 20 dugc thé hién trong Bang 7, két
qua dudc trinh bay v6i gia tri trung binh.

Két qua danh gid do hoa tan & Bang 7 va Hinh
4 cho thiy c4 ba cong thiic déu phéng thich hoat
chit hoan toan trong thdi gian thii nghiém. Dbi
chiéu quy dinh cta Dugc dién Mi USP 41 dbi
v6i vién nén TMS (t6i thi€u 75% TMS hoa tan
sau 30 phut) [8] cho thdy cong thic 19 cho két
qua phong thich vugt trdi hon so véi 15 va 110.
Khi so sanh véi thudc ddi chiéu Telma 20, ca ba
cong thic déu c6 tbc dd hoa tan gin nhu cao
hon so v6i thuée dbi chiéu Telma 20. Nhu vy,
hé SMEDDS-TMS g6m 92% (30 Labrafac PG —
50 Kolliphor RH 40 — 20 Transcutol HP), 3%
KOH/H,0 (1,0:0,5) c6 thé tai dudc 5% TMS,
thda lidu diéu tri 20 mg.

KHOA HOC CONG NGHE - MOI TRUONG

V. KET LUAN

Nghién ctiu dia buéc dau diéu ché thanh cong
hé vi tu nhil tdi TMS 5%, trong do, TMS dudgc
héa mudi mot phin bing céach sit dung dung dich
Kali hydroxide v6i ndng do thich hgp. Cong thiic
bao ché 5,0 ¢ SMEDDS bao gom 0,25 g Telmis-
artan; 1,38 g Labrafac PG; 2,3 g Kolliphor RH40;
0,92 g Transcutol HP; 0,1 g Kali hydroxide khan
va 0,05 g nu6éc. SMEDDS thu dugc trong sudt,
dong nhit, ¢ kich thuéc tiéu phan trung binh
trong moi trudng nudc 1a 76,82 nm, dién thé zeta
-46,4 mV va bén viing trong cic moi trudng pH
khic nhau. Téc d6 hoa tan TMS tit hé¢ SMEDDS-
TMS théa yéu cau ctia USP 41 va cao hon so véi
thubc dbi chiéu.

Trong qua trinh sang loc, nghién ctiu da chon
pha dau cho kha ning hoa tan TMS cao nhit 1a
Labrafac PG. VNT hinh thanh tif hé chifa pha dau
la Labrafac PG cho kiéu nhii tuong dau/nudc va
khi pha loang hé vi tu nhi trong nudc, van gii
dugc hoat chit hoa tan trong pha dau [9]. Bén
canh d6, viéc Iua chon ndong d6 chit dién hoat
thip nhat d€ hinh thanh VNT ciing dudc uu tién
dbi v6i thude dung dudng udng dé tranh gay kich
ting dudng tiéu hoa.

Trong bén GDP 1, R, G va P di khdo sit, GPD
I chda cac cong thic c¢6 thé hinh thanh VNT
trong sudt, nhanh chéng va bén hon ba GDP con
lai do su c¢6 mat cua Transcutol HP véi vai tro la
chat dong dién hoat. Trong nghién cifu nay, céic
khoang ti 1 x4c dinh cho tiing chét 1a 20 — 50%
Labrafac PG, 10 — 70% Kolliphor RH 40 va 10
— 70% Transcutol HP c6 thé diéu ché dudc hé
tu nhii micro, trong d6, cac ti 1& t6i wu 1a 30%
Labrafac PG, 50 — 60% Kolliphor RH 40 va 10 —
20% Transcutol HP. Tuy nhién, tit cA SMEDDS-
TMS dugc khao sat déu chua di kha ning tu
nhii thanh VNT & ndng do tii TMS > 1%. Vi
vay, nghién cdu da st dung ta dudc hd trg dé cai
thién do tan cua TMS cing nhu ting kha nang
nhi héa cia SMEDDS-TMS. Phuong phap héa
mubi 12 mdt phuong phdp phd bién dung dé cai
thién d hoa tan ctia thudc c6 dang acid yéu nhu
TMS [10]. TMS 6 dang mudi (mudi natri, kali,
lysine) da ching minh hoa tan nhanh hon, gitp
tang ca thoi gian tic dung va hiéu qua. Ngoai ra,
trong thanh phan cia SMEDDS-TMS ¢6 st dung
kali hydroxid khan, nghién cttu da khao sat dung
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Bang 5: Két qua khao sat do bén ba cong thiic hé SMEDDS-TMS (n = 3)

D6 bén (gid)
Cong thikc pH1.2 pH 4.5 pH 6.8 pH 7.5
0 [} 5 12 0 s 12 0 [} 8 12 0 [} 8 12
Is I I I I I II II II I I I I I I I I
19 1 I I I I I II II I I I I I 1 I I
110 1 I I I I I II I I I I I I 1 I I

Ghi chii: I: Vi nhii tuong hinh thanh nhanh (< 1 phit), trong sudt hodc dnh xanh; II: Vi nhii tuong
hinh thanh nhanh (< 1 phiit), kém trong hon, trong hoi mo hodc ¢é mau trdng dnh xanh.

Bang 6: Két qua do kich thudc giot va dién thé
zeta vi nhil tuong cia cac cong thuc IS5, 19
va [10 (n = 3)

Céng Kich thwéc giot D6 phén tin | Dién thé Zeta
thirc trung binh (nm) (PdI) (mV)
I5 285,6:0,15 0.430£0.007 -0.416+0.34
5 76.82+0,27 0.240=0.006 -46.4£0,50
110 28,01=0.20 0,19440.005 -50.2+0,65

Bang 7: Két qua ddnh gid do hoa tan cdc cong
thic SMEDDS-TMS va vién ddi chiéu (n = 6)

Théi gian Ti 1€ telmisartan hoa tan (%0)
(phiit) 15 19 110 Telma 20

3 2191 23,10 39,99 13,60
10 63,83 45,62 76,78 28,48
15 65,11 76,99 77,07 49,92
20 77.16 87.57 80,66 61,57
30 86,60 94.75 81,09 77.50
45 88,03 96,10 81,57 77.70

dich kali hydroxid vé6i luong st dung va ndng do
thich hgp 1am t4 dugc ho trg dé cai thién do tan
ctia TMS v6i co ché 1a héa mudi mot phan TMS
dang acid thanh mudi telmisartan kali d& tan hon.

Tuy nhién, dung dich kiém KOH (66,67%)
duing héa mudi TMS c6 thé tham gia phan ting xa
phong héa véi cic acid béo & pha dau hoic cic
ester clia acid béo trong mot s6 chat dién hoat
nhu Kolliphor RH40, nén dung dich kiém phai
dugc phdi hop khi di c6 su hién dién ctia TMS
do phan ung trung hoa TMS thanh TMS dang
mubi kali sé uu tién xay ra nhanh hon phan tng
xa phong héa acid béo/ester ctia acid béo khi cho
dung dich kiém vao hé phan tan géom dau, chit
dién hoat va chét dong dién hoat. Do d6, TMS
¢6 thé dugc hoa tan véi hdn hgp gom pha dau,
chit dién hoat va chit dong dién hoat tao thanh
hé dong nhét trude khi thém dung dich kiém vao.

Bén canh dé, viéc diéu ché hé SMEDDS-TMS
c6 tién hanh héa mudi trén TMS dudc nghién

120
e 0

TS s
hia 60
tan A0
=) 20

Sphit  10phit 15phit 20phat 30phit 45 phit

15 19 1o Telma

Hinh 4: D thi biéu thi d6 hoa tan clia cic cong
thic chita SMEDDS —TMS 15, 19, 110 va vién
dbi chiéu Telma 20

clfu tai Viét Nam da dem lai két qua tai dudc
TMS cao hon véi ti 1€ tai la 5%. Pay dugc xem
nhu hudng nghién ctu méi khi vira cai thién duge
do tan ctia TMS vira bao ché dugc hé SMEDDS
mang lai nhiéu vu di€ém hon so v6i dang bao ché
thong thudng, ¢ tinh kha thi cho viéc héa rin
va dap vién.
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