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NGHIEN CU’'U BAO CHE HE VI TU NHU HOA CHU'A DICLOFENAC
Nguyén Manh Huy', Tran Thij Bich Hién', Nguyén Bang Thoai’

TOM TAT

Muc tiéu: Khao sat lya chon dwoc cong thirc bao ché hé vi tv nhi héa chira diclofenac
(DIC) 6n dinh, kha nang hoa tan tét DIC. Péi twong va phwong phap: Khao sat do tan cla
DIC trong céc ta dwoc cd kha nang tao hé vi tw nhii. Xay dwng gian dd pha ti cac ta duwoc tiém
nang chon lva bang phwong phap pha loang véi nwdc va danh gia cdm quan vi nhi twong tao
thanh. Khao sat kha nang tai DIC cla cac gia mang SMEDDS (DIC-SMEDDS) v¢i ty [é tai
5,0% - 10,0% - 12,5% (kI/kl) va danh gia céac tinh chét co Iy héa vé cdm quan, do bén, thé zeta,
kich thuwéc giot va dd bén trong 3 méi trwong pH 1,2, pH 4,5 va pH 6,8. Ham lwgng DIC trong
céac thtr nghiém dwoc dinh lwong béng quang phé UV-Vis & buwédc séng 261 nm. Két qua: Xay
dung dwoc cong thirc va quy trinh diéu ché DIC-SMEDDS quy mé 100g dat cac chi tiéu danh
gia gdbm Capryol 90 - Labrasol: Cremophor EL (1:1) - Transcutol HP: Benzyl alcohol (1:1) véi ty
lé cac pha la 20:35:45 (CT307) tai dwoc DIC véi ty 1& 10,0%, dat dwoc cac yéu clu vé tinh chét
ly héa (kich thwéc giot trung binh va thé zeta lan lwot 1a 43,12 nm va -29,3 mV; dat d6 bén
trong 3 méi trwdng pH khao sat). Quy trinh dinh lwong DIC bang quang phd UV-Vis tai buwéc
séng 261 nm dat yéu cau quy trinh phan tich. Két luan: DIC-SMEDDS da dwoc xay dwng va
bao ché thanh cong & quy mé 100g. Hé dat céc chi tiéu co ly hda theo yéu cadu SMEDDS, c6 do
hoa tan cao. Day la mét giai phap tiém nang gidp cai thién do tan, dd bén déng thdi nang cao
sinh kh& dung dwdng udng cho DIC ciing nhw dé thiét ké dang bao ché méi cho céc hoat chét
c6 kha nang hoa tan trong nwéc kém hoac thudc thudéc nhém 11 (BCS).

* Tt khéa: Hé vi ty nhii héa (SMEDDS); Diclofenac; D6 hoa tan cao; Sinh kha dung.

Preparation and Formulation of Self-Microemulsifying Drug
Delivery System (SMEDDS) Containing Diclofenac

Summary

Objectives: To improve the solubility and bioavailability, SMEDDS with many outstanding
advantages were chosen for this study with the aim of preparing the formula of SMEDDS
containing DIC, which is durable, stable, and high-dissolution. Subjects and methods: Solubility
of DIC were investigated in several excipients capable of creating SMEDDS. Phase diagrams
were constructed from selected potential excipients by the water dilution method and
appearance evaluation. The DIC-loaded SMEDDS (DIC-SMEDDS) with a ratio of 5.0-10.0-
12.5% (w/w) were investigated and evaluated the appearance, stability, zeta potential,
droplet size, and stability profiles in 3 different pH buffer media (pH 1.2, pH 4.5, and pH 6.8).
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The most stable DIC-SMEDDS having high drug loading was reprepared. UV method at 261 nm
was used for the determination of DIC in the experiments. Results: The preparation process of
DIC-SMEDDS on a scale of 100g, including Capryol 90 - Labrasol: Cremophor EL (1:1) -
Transcutol HP: Benzyl alcohol (1:1) in the ratio of 20:35:45 (CT307) loaded 10.0% of DIC was
successfully prepared. This formula met the criteria of physical and chemical SMEDDS
properties with average droplet size and zeta potential of 43.12 nm and -29.3 mV, respectively.
DIC-SMEDDS showed the stability of DIC in 3 different pH media The UV method at 261 nm for
determination of DIC in the experiments met the requirements of an analytical procedure.
Conclusion: The DIC-SMEDDS was successfully formulated on a scale of 100g, met the
SMEDDS physico-chemical properties, had high dissolution. SMEDDS could be a potential
solution to improve solubility, durability, and oral bioavailability for DIC as well as to design a

new dosage form for the active substances with poor water solubility as a BCS class Il agent.

* Keywords: SMEDDS:; Diclofenac; High dissolution; Bioavaiability.

DAT VAN BE

Diclofenac (DIC) la dwoc chét thudc
nhom khang viém khéng steroid (NSAID),
nhém dan xuét acid phenylacetic, c6 tac
dung chéng viém, gidm dau va giam sbt
nhanh, duwgc st dung trong diéu tri viém
khép man tinh, viém khép do gut, giam
dau sau phau thuat va viém da khop [1].
Tuy nhién, hiéu qua diéu tri cia DIC bi
han ché do kha nang hoa tan trong nuwéc
kém (0,012 mg/ml) dan dén kha nang
hap thu qua dwong ubng thdp. DIC ¢
gia tri logP la 4,51 [2] va thuéc nhém I
theo hé thdng phan loai sinh dwoc hoc
(Biopharmaceutical Classification Sysytem -
BCS). Viéc nghién cu cai thién dé tan,
cai thién sinh kha dung ctia DIC dwgc cac
nha bao ché hién nay rat quan tam.

Trong sb cac phwong phap cai thién
dé tan, hé vi ty nhd (Self Microemulsifying
Drug Delivery Systems - SMEDDS) cé
nhiéu wu diém nhw thanh phan va
phwong phap bao ché don gian, dé nang
cap quy md, ap dung cho ca duoc chat
thuéc nhom I, nhém IV theo BCS. Bay
cling 1a xu hwéng cta thé gidi hién nay
trong viéc nghién ctru cai thién dé tan cac

6

dwoc chat [3]. SMEDDS bao gébm hén
hop déng hwéng cha pha dau, chét dién
hoat/ddng dién hoat va tw tao thanh vi
nhid twong khi pha lodng trong nwoc [4].
Liéu diéu tri cta DIC 1a 25 - 100 mg, do
vay nghién cu nay khdo sat lwgng tai
DIC trong khoang tir 25 - 50 mg dé phat
trién hé théng phan phéi thubc tw nhi hoa
cta DIC. Muc tiéu: Khdo sat mét s6 hé ta
dwoc co kha nang tw nhd héa tao vi nhii
tvong DIC dé (ng dung vao cac dang
bao ché.

POl TUONG VA PHUONG PHAP
NGHIEN CUU

1. Nguyén vat liéu - trang thiét bj

* Nguyén vét liéu: Diclofenac (Trung Quéc,
TCCS), cremophor EL, labrasol, maisine CC,
labrafac PG, labrafil M1944CS, transcutol
HP, acrysol EL-135, peceol, plurol oleic
CC497, lauroglycol 90, capryol 90 (Phép,
TCCS), benzyl alcohol, tween 80, Kkali
dihydrophosphat, natri hydroxid, acid
hydrocloric, methanol (Trung Quéc, TCCS),
florite R (Nhat, TCCS), syloid FP 244 (MY,
TCCS). Céac ta dwoc, dung mdi, hoéa chét
can thiét khac cho thi nghiém dat tiéu
chuén dwoc dung hay phan tich.
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* Trang thiét bi: Can ky thuat (Sartorius
TE412 - Bwrc), can phéan tich (Kern ABS
220-4 - Bire), may do kich thwéc nano va
thé zeta (Zetasizer Nano S90 - Anh), may
ly tdm (Eppendorf Minispin - Bc), may
do quang phd UV-Vis (Shimadzu UV-
1601PC - Nhat Ban), may th&r d6 hoa tan
(Erweka - Blrc), may khudy tir gia nhiét (2
mag MIX 6 - Bic), bé dun cach thay c6
b phan l&c, bé siéu am, may Vortex, tu
doéng, ta lanh, ta G &m va mét sé dung cu
thay tinh.

2. Phuwong phap nghién coru

* Xay dwng céng thire va quy trinh bao
ché SMEDDS chira DIC (DIC-SMEDDS):

- Kh&o sat do tan cta DIC trong mot s
ta dwoc:

Do tan cha DIC trong cac pha dau,
chét dién hoat va chét ddng dién hoat c6
kha nang tao hé vi ty nhi dwoc khao sat
bang phwong phap qué bao hoa.

Ldy mét lwong dw DIC cho vao
eppendorf loai 2 ml c6 chira séan 1 ml
tirng loai ta dwoe. HON hop thu dwoc dem
lac trong 1 phut, siéu am trong 10 phdt,
dé 6n dinh tai nhiét do6 phong trong vong
24 gi0. Dich thu dwgc dem ly tam 5.000
vong/phat trong 10 phut, loc qua mang loc

0,45 pm, pha lodng bang methanol dén
noéng dé thich hop. X&c dinh ndng dé DIC
bang phwong phap do dd hap thu & buéc
séng 261 nm. Twr két qua thu dwoc, dod
tan cta DIC trong cac ta dwoc dwoc xac
dinh [5].

- Xay dwng gian d6 pha:

Gian d6 pha dwoc thiét 1ap dé xac dinh
céc vung c6 kha nang diéu ché gia mang
SMEDDS. Gian dé pha dwoc xay dwng
theo phwong phap pha loang. Dwa trén
do tan cta DIC trong pha dau, chat dién
hoat, chat déng dién hoat, cac ta dwoc
tiém nang dwoc dung dé thiét lap cong
thire (CT) gia mang SMEDDS, ty 1é€ pha
dau dao dong tir 15 - 30%, chét dién hoat
tv 30 - 50%, chat ddng dién hoat tir
20 - 55%.

Can twng thanh phan pha dau, chat
dién hoat, chat déng dién hoat theo méi
CT cho vao eppendorf 2 ml. L&c hén hop
dén khi dat sw débng nhat va dé tai nhiét
ddé phong trong 24 gi¢. Sau do, pha loang
hé 100 lan véi nwédc cat va danh gia cdm
quan (bang 1) [3]. Chon cac hé ta duwoc
tao hén hop trong subt hodc trong me
trong vung hinh thanh vi nhi twong trén
gidn dé pha. Cac hé nay dwoc khéo sét
kha n&ng tai DIC trong thr nghiém tiép theo.

Bang 1:Phan loai kha nang tw nhi cia hé SMEDDS.

Nhém Tinh chéat nhii twong hinh thanh* (*) Hé SMEDDS néu dat mirc | hoac Il
I Hinh thanh nhii twong nhanh trong vong 1 phit, nhii twong trong sudt hodc anh xanh
Il Hinh thanh nhi twong nhanh trong vong 2 phat, nhii twong trong suét hodc 4nh xanh
Il Hinh thanh nhii twong cham trong vong 3 phit va tao thanh mét chat 16ng tréng stra
v Hinh thanh nhi twong cham hon 3 phat va xuét hién vai giot dau
v Khé hinh thanh nhii twong, xuét hién giot dau

Nguén: “Bioavailability Enhancement of Poorly Soluble Drugs By Smedds: A Review”

Jaiswal P. and Aggarwal G. (2017) [3].
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- Khao sat kha nang tai cia hé
SMEDDS nén da duoc thiét lap:

DPéi véi mdbi hé dwoc chat dwoc chon,
cac hé gia mang SMEDDS duwgc khao sat
ty 1& tai DIC v&i 3 mic lan lwot 1a 5,0%,
10,0% va 12,5% (kI/Kkl).

Can chinh xac 0,5g hén hop tirng CT
ta dwoc cua gia mang SMEDDS cho vao
eppendorf 2 ml rdi Iac trong 1 phit va siéu
am trong 10 phat dén khi déng nhat. Can
chinh xac lwgng DIC theo ty I&€ dwgc chon
cho tiép vao, lac trong 1 phit va siéu am
trong 10 phat, rdi dé tai nhiét d6 phong
trong 24 gid. Ly tam téc d6 5.000
vong/phdt trong 10 phat. Cac CT két tha
bi loai bé. Cac CT dat yéu cau duoc pha
loang 100 lan bang nwoc cat, quan sat
cac CT sau 2, 4, 8 gi& va danh gia cam
quan dé xac dinh cac CT dat yéu cau. Ty
lé tai phu hgp dwgc chon cho cac thkr
nghiém tiép theo.

- Phwong phép diéu ché SMEDDS
chwa DIC (DIC-SMEDDS):

Cong thrc hé vi tw nhi véi ty 1€ tai DIC
thich hop dwoc chuéan bi nhw sau: Can
chinh xac 0,59 hé ta dwoc theo ty 1& cé
san cho vao eppendorf 2 ml, I&c trong 1
phat va siéu am trong 10 phat dén khi
ddng nhét. Can chinh xac lwgng DIC cho
vao hé, lac trong 1 phut va siéu am trong
10 phat dén déng nhét, roi dé tai nhiét do
phong trong 24 gi®, sau do ly tam véi téc
dd 5.000 vong/phut trong 10 phut dé kiém
tra xem DIC c¢6 bi két tha lai hay khéng.
Cac DIC-SMEDDS sau khi chuén bj xong
dé trong 48 gid trwdc khi tién hanh céac
danh gia tiép theo.

* Khdo sat danh gia tinh chét caa DIC-
SMEDDS:

- X4c dinh dd bén nhiét dong cua DIC-
SMEDDS:

Pha loang cac DIC-SMEDDS 100 lan
voi nwéc cat, tién hanh cac thlr nghiém
sau:

- Ly tdm: Vi nhd twong hinh thanh tw
pha loang 100 lan trong nwéc cét cac
DIC-SMEDDS dwogc dem di ly tam véi tée
dd 10.000 vong/phut trong thoi gian 15
phat. Hé dat yéu cau khi khéng xay ra sy
két tha, két bong hay hién twong tach 16p.

- Chu ky déng - ra dong: Thwc hién voi
6 chu ky, thoi gian méi chu ky 1a 12 gio (6
gior dé dong va 6 gio ra déng). Hé dat yéu
cau khi khéng xay ra su két tia, két béng
hay tach Iop.

- Chu ky nhiét d6 néng - lanh: Thyc
hién v&i 6 chu ky, thei gian méi chu ky la
12 gi® (6 gid tai nhiét do 4°C va 6 gior dé
tai nhiét dd6 phong). Hé dat yéu cau khi
khong xay ra su két tda, két béng hay
tach Iop.

- X&c dinh anh hwéng pH lén dd bén
virng DIC-SMEDDS:

Thoi gian hé dat d6 bén: Pha loang
cac DIC-SMEDDS 100 lan trong moi
trwong pH 1,2; 4,5 va 6,8 va dé trong 24
gio tai nhiét dé phong, ghi nhan thoi gian
ma DIC bij tda lai, hé bi duc ho&c thay ddi
mau sac theo thoi gian. Lwa chon CT dat
yéu cau cho tht nghiém tiép theo.

- Do phan bb kich thwéc giot vi nhi
twong tao thanh va thé zeta:

Cac mau DIC-SMEDDS dat yéu cau
dd bén nhiét déng, dé bén trong cac méi
trwdng pH dwoc do phan bé kich thwéc
hat va thé zeta. Cac mau dwoc pha loang
100 lan rdi tién hanh do phan bd kich
thwéc hat va thé zeta trén thiét bi
Zetasizer Nano S90. Lwa chon hé co kich
thwée, phan bd kich thuwéc hat va thé
zeta dat yéu cau SMEDDS.
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- X4&c dinh bién thién lvong diclofenac
trong cac méi trwong pH khac nhau theo
thoi gian:

Mau DIC-SMEDDS dat yéu cau vé
kich thwdc giot va thé zeta dwoc lwa chon
dé x&c dinh bién thién lwong DIC trong 3
moi trwong pH 1,2; 4,5 va 6,8 nhdm xéac
dinh mét cach twong dbéi kha nang giai
phong hoat chét tir hé tw nhi. Tién hanh
bang cach can 100g hén hop gdm hoat

chét va ta4 duwoc cho vao cbc becher, sau
dé khudy déu trén may khudy tir va pha
loang 100 l&n v&i cac mai trwong pH.
Méau sau khi pha loang duwoc dé trén bé
cach thdy cé bd phan l&c tai 37°C tao méi
trwong 1&n chuyén dong mé phéng hé tiéu
hoa réi rat mau lan lwot vao cac thoi diém
0,5 gio - 1 gi& - 2 QIO - 4 @i - 6 gi0 - 8
gi& dé xac dinh lwong diclofenac (%) cé
trong mau.

KET QUA
1. Xay dwng cong thirc va quy trinh bao ché SMEDDS chira DIC

* Khdo sat dé tan ctia DIC trong mét sé ta duoc tiém nang:
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Biéu db 1: Két qua do tan cta DIC trong céc ta dwoc khéo sét.

Két qua dd tan cla DIC trong cac ta dwoc khao sat dwoc trinh bay trong biéu d6 1
cho thay v&i pha dau, dé tan cta DIC gidm dan theo tha tw capryol 90 > labrafac PG >
peceol > acrysol EL-135 > maisine CC > plurol oleic CC 497. Capryol 90, labrafac PG
va peceol duoc Iwa chon dé xay dwng gian dé pha. V&i nhém chét dién hoat va déng
dién hoat, dd tan cta DIC gidm dan theo thi tw: Transcutol HP > lauroglycol 90 >
labrasol > cremophor EL > tween 80 > labrafil M1944CS. Transcutol HP dwoc Iwa chon
lam chét dong dién hoat, cac chat dién hoat dwoc lwa chon cho cac khdo sat la
labrasol va lauroglycol 90. Cremophor EL mé&c du c6 kha nang hoa tan DIC thap nhung
dé tang kha nang dién hoat nén duoc lwa chon phdi hop cuing cac chét dién hoat khac
dé khao séat cac CT [4, 6]. Bén canh do, do hé ta4 duwoc xay dwng can c6 kha nang tai
cao nén benzyl alcohol (BA) dwoc thém vao vai trd déng dién hoat, gilp tang kha nang

hoa tan cta hé dbi vai DIC [7].
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* X4y dwng gidn dé pha:
Bang 2: Két qua cadm quan cac hé gia mang SMEDDS duoc chon dé khao sét.
Pha dau £y i Chét déng dién hoat Piém danh gia
CT (Oil) Chat dién hoat (Sur) (Co-S) cam quan

CT1 Capryol 90 Labrasol Transcutol HP:BA (1:1) IV, VvV
CT2 | Capryol 90 Lauroglycol 90 Transcutol HP:BA (1:1) v,V
CT3 | Capryol 90 Labrasol:Cremophor EL (1:1) Transcutol HP:BA (1:1) I, 11
CT4 | Capryol 90 '(‘1""_‘1‘;"9""’0' 90:Cremophor EL | 4 - s cutol HP:BA (1:1) i, IV
CT5 | Labrafac PG | Labrasol Transcutol HP:BA (1:1) v,V
CT6 | Labrafac PG | Lauroglycol 90 Transcutol HP:BA (1:1) v,V
CT7 | Labrafac PG | Labrasol:Cremophor EL (1:1) Transcutol HP:BA (1:1) I, 1
cTs Labrafac PG I(_1a.111;oglycol 90:Cremophor EL Transcutol HP:BA (1:1) I, v
CT9 | Peceol Labrasol Transcutol HP:BA (1:1) I, 1v
CT10 | Peceol Lauroglycol 90 Transcutol HP:BA (1:1) v,V
CT11 | Peceol Labrasol:Cremophor EL (1:1) Transcutol HP:BA (1:1) I, 1v
CT12 | Peceol '(‘1"“_‘1‘;"9'3"’0' 90:Cremophor EL | 4 - s cutol HP:BA (1:1) i, IV

Oi] o 10 .o} ] &0 50 60 70 80 0 100 S“r

Vung hinh thanh
vi nhil tuong

° 8
- o ur
Oll ] 10 2 30 40 50 80 TO B0 90 100

Biéu d6 2: Gian db pha tao thanh tir CT7 (tri) va CT3 (phai).

Két qua xay dung gidn dd pha dwoc
trinh bay trong bang 2 va biéu db 2. Gian
dd ba pha (pseudo-ternary diagram) cho
mbi t6 hop dwoc thiét 1ap véi ty 1& phan
tram clGa pha dau nam trong khoang tir

10

15,0 - 40,0%, chat dién hoat nam trong
khodng tr 10,0 - 50,0% va ty & phan tram
cta chét déng dién hoat twong rng voi
truc the 3. Ty lé phan trdm twong (ng
gitra 3 thanh phan dwoc thiét lap dwa trén
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kinh nghiém tlr cac bai bao khac lién
quan dén gidan dbé pha bac ba gia
SMEDDS, trong dé sy xuét hién cia dau
dwoc dam bao, phan trdm chét dién hoat
< 50,0% dé giam kich wng dbi v&i hé tiéu
héa cta con nguwdi. Sw két hop khdng cé
cremophor EL (CT1-2-5-6-9-10) tao thanh
nhi twong duc nhw stra khi pha loang véi
nwéc cat; trong khi dang két hop
lauroglycol 90/cremophor EL: Cremophor
EL v&i pha dau peceol ciing cho cam
quan khoéng dat khi pha loang voi
nwéc cat. Trong cac td hop khao sat, CT3
va CT7 cho thay kha nang nhi hoa tét khi
pha loang véi nwéc, mac du CT7 vung
tao vi nhi twong hep hon CT3 do cé xuét

hién nhi twong trang sira. Do vay, hai
cong thire trén sé dwoc lwa chon nghién
ctvu kha nang tai dwoc chat cta hé
trong thir nghiém tiép theo.

* Khao sat kha nang tai dwoc
chat:

Két qua thé hién trong bang 3 cho thay
cac hé duwoc tao thanh tir CT3 c6 kha
nang tai tét voi ty 1&é 5,0% va 10,0%.
Riéng cac hé duwoc tao thanh tr CT7 chi
tai tot DIC véi ty & 5,0%. O ty 1& 12,5%,
phan 16n cac hé tao thanh tir ca CT3 va
CT7 déu tao thanh hé nhi twong duc nhw
stra khi pha lodang 100 1an v&i nwdc cét va
tao két tiia sau 4 - 8 gio.

Béng 3: Két qua danh gia kha nang tai DIC trong cac hé SMEDDS khéo séat tv CT3

va CT7.

Ty 1& tai DIC (%) | Thanh phan CT (%) Ty & tai DIC (%) | Thanh phan CT (%)
°r 5,0 | 10,0 | 12,5 | Oil | Sur | Co-S T 50 | 10,0 | 12,5 | Oil | Sur | Co-S
301 T | D |15 30 55 701 15) ) 15 30 55
32| T | T | B |15 35 50 702 | T 15) 1) 15 35 50
33| T | T | B |15 40 45 703 | T 15) ) 15 40 45
304 | T | T | B |15 45 40 704 | T T 1) 15 45 40
305 | T | T | B | 15| 50 35 705 | T T ) 15 50 35
306 | T | T | B |20 | 30 50 706 | T 15) 1) 20 30 50
307 | T | T T | 20| 35 45 707 | T 15) ) 20 35 45
308 T | T | B |20 40 40 708 | T 15) 1) 20 40 40
309 | T | T | B |20 45 35 709 | T 15) 1) 20 45 35
30| T | T | B |20 | 50 30 710 | T 15) ) 20 50 30
311 | T | T | B | 25| 30 45 711 | T 15) 1) 25 30 45
32| T | T | B | 25| 35 40 712 | T 15) ) 25 35 40
313 | T | T T | 25| 40 35 717 | T 15) D 25 40 35
34| T | T | B | 25| 45 30 714 | T T ) 25 45 30
315 | T | T | B | 25| 50 25 715 | T 15) ) 25 50 25
316 | T | T | B |30 | 30 40 716 | T 15) 1) 30 30 40

11
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CT | Tyleé tai DIC (%) | Thanh phan CT (%) | CT | TylétaiDIC (%) | Thanh phan CT (%)
5,0 | 10,0 | 12,5 | Oil | Sur | Co-S 50 | 10,0 | 125 | Oil | Sur | Co-S
317| T | T | P | 30| 35 35 7177 | T | P ) 30 | 35 35
318 T | T | D | 30| 40 30 718 | T | P ) 30 | 40 30
319 | T | T | P | 30| 45 25 719 | T | B o) 30 | 45 25
30| T | T | D |30 50 20 720 | T | P ) 30 | 50 20

T: Trong subt; B: Puc

Nhadm lam gidm kich &ng déi voi
hé tiéu hda, cac hé gida mang st dung
néng dd chat dién hoat < 50% va khao sat
ty 16 pha dau tv 15 - 30%. Két qua
tr bang 3 cho phép dy doan CT307 va
CT313 c6 tiém nang tét nhat do tao dwoc
vi nhii twong bén, én dinh khi pha lodng
100 1an trong nwéc cat & ty 1é tai 12,5%.

2. Khao sat danh gia tinh chat hé
DIC-SMEDDS

* D6 bén nhiét déng cda cac DIC-
SMEDDS:

Két quad d6 bén nhiét dong cua céc
DIC-SMEDDS trong bang 4 cho thay

CT 306 va CT 307 v&i hé ta duoc la
capryol  90:labrasol/cremophor  EL
(1/1):transcutol HP/benzyl alcohol (1/1)
theo ty I& 15:70:55 d& vwot qua tat ca cac
thir nghiém, trong khi cac hé khac bi loai
trong it nhat mét thir nghiém.

* Anh huéng cda pH lén d6 bén viing
cta DI-SMEDDS:

Anh huéng cta diéu kién pH dwoc
nghién ctu d& xac dinh so bod tinh 6n
dinh cta thubc khi di qua hé tiéu hoa, noi
pH tang twr 1,2 - 6,8. Két qua trong bang 4
chi ra rang mai trwdng pH cta duwdng tiéu
héa khéng anh huéng dén do6 bén cda
DIC-SMEDDS.

Béng 4: Két qua do bén nhiét dong va tac dong cia pH lén cac DIC-SMEDDS.

cT Ly tam Chu ky D-RD Chu ky N-L pH 1,2 pH 4,5 pH 6,8
301 ) KD KD D ) D
302 KD KD D D ) D
303 KD o) D D ) D
304 KD KD D D ) D
305 KD o) D D ) D
306 ) D o) o) ) o)
307 ) D o) o) ) o)
308 ) KD D D ) D
309 ) D KD KD ) o)
310 ) D KD D ) D
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cT Ly tam Chu ky D-RD Chu ky N-L pH 1,2 pH 4,5 pH 6,8
311 ) KD o) o) ) o)
312 KD o) KD o) ) D
313 ) o) KD o) ) o)
314 ) KD o) o) ) o)
315 KD o) o) o) ) o)
316 KD o) o) o) ) o)
317 KD o) o) o) ) o)
318 KD o) KD o) ) D
319 o) o) KD KD ) o)
320 o) KD KD ) o)

LT: Ly tdm; D-RD: Chu ky déng-ra déng; N-L: Chu ky nong lanh; B: Bat; KD: Khéng dat.

* Két qua do kich thuére giot va thé zeta cia vi nhii tuong:

Can 100 mg hé DIC-SMEDDS véi ty 1& tai hoat chat 10,0% va pha loang 100 lan véi
nwéc cat, dem do kich thwéc va thé zeta thu dwoc két qua trong biéu db 3.

CT 300 CT 307
KITE (nm: 3824+ 21.% I\"I:I'B iy 43,2 2 16,0
Thé zeta (mV): -27.2=5.27 Thé zeta (mV ): -29.3 + 4,53
20.0! =100.0 L& 00 = 1000
I - i -
L E 1
// =
1| |/ i ——
— / E
1 : E & - - i
2l - $ . i &
v 5 I i
I | ER=] =]
rI ' (-
. :
! [ S == o o
0. ! =t - — - =5 0.0 = L X
10.0 100.0 200.¢ 10.0 100.0 200.0
Diameter (am) Diameter (nm)

Biéu db 3: Két qua kich thwdc giot va thé zeta cha cta CT 306 (trai) va CT 307 (phai).

Két qua do kich thwdc giot, thé zeta ctia CT 306 va CT 307 cho thy hé vi nhi
twong dwoc tao thanh tir hai hé nay co kich thuédc nam trong khoang 20 nm - < 200 nm,
trong d6 phan I6n giot vi nhii twong tao thanh cé kich thwéc tir 100 nm tré xubng.
Thé zeta c6 gia tri tuyét d6i > 25 cho thdy kha nang tao hé vi nhi twong bén, tranh
duoc hién twong tach 16p, két tha xay ra do hiéu &ng twong tac tinh dién. Tw két qua
trén, CT 307 vé&i dai phan bd kich thwdc giot va thé zeta tét hon dwoc chon dé thuc
hién thtr nghiém do lwong DIC bién thién theo th&i gian trong cac méi trwéng pH
khac nhau.
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* Xac dinh bién thién lwong diclofenac trong cdc méi truong pH khac nhau theo
thoi gian:

Bién thién lwong diclofenac (%) theo thoi gian trong 3 méi trwéng pH 1,2; 4,5 va
6,8 dwoc tién hanh trén may do dé hoa tan, rit mau phan tich theo thoi gian va két qua
dworc thé hién trong bang 5.

Bang 5: Lwgng diclofenac (%) trong cac méi trwong pH theo thoi gian.

CT 307 Thanh phan DIC (%) theo th&i gian

Theoi gian pH 1,2 pH 4,5 pH 6,8
0,5 giv 94,36 95,01 95,75

1 gio 98,66 97,85 99,60

2 giov 99,12 99,17 98,45

4 gioy 98,88 99,02 98,05

6 gior 97,94 97,96 97,95

8 gio 96,90 97,45 95,80

Két qua trén cho thay diclofenac dwoc gidi phéng nhanh t hé DIC-SMEDDS khi
hoa loang vao ca 3 méi trwong pH va lwong diclofenac khong gidam di dang ké (sau 8
gid déu con trén 95% dbi véi ca 3 mai trwdng), tr d6 cho thdy hé DIC-SMEDDS trong
bao ché dwoc cé d6 hoa tan cao va 6n dinh trong dwong tiéu hoa.

* Két qua dinh luong DIC trong hé vi tw nhii héa:
Két qua dinh lwong ham lwgng DIC ¢6 trong hé tw nhii tao vi nhii twong dwoc thé

hién trong bang 6.

Béng 6: Két qua dinh lwong ham lwgng DIC trong CT 307.

CT Cu Ci

C, Cs Ciw (n=3)

307 10,0% 9,8%

9,9% 9,8% 9,83% +0,07%

Két qua dinh lwgng ham lwong DIC trong CT 307 dat yéu cau.

BAN LUAN

Cac the nghiém vé do6 tan cta DIC
trong cac gia mang khac nhau chi ra
capryol 90 va labrafac PG 1a pha dau tiém
nang nhat dé tao ra SMEDDS c6 chira
DIC, trong khi transcutol HP v&i do hoa
tan cao nhat chi dwgc chon lam chét
déng dién hoat, hé tro cai thién do tan
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cta DIC. Labrasol 1a chat dién hoat dwoc
chon khi so v&i lauroglycol 90 béi kha
nang nhi héa cao hon, déng thoi kha
nang hoa tan DIC khé tét. Tuy nhién, cac
kinh nghiém va thi nghiém da ching minh
chi labrasol khéng thé tao vi nhi twong
bén khi pha lodng SMEDDS véi nuwéc cét.
Cremophor EL dwoc chirng minh la cé
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kha nang nhii hda cao, da dwoc chon dé
bd sung vo&i ty 1€ 1:1 vao labrasol lam hé
chéat dién hoat tiém nang cao hon. Bén
canh d6, benzyl alcohol dwoc lwa chon dé
bd sung vao chat déng dién hoat theo ty
l& 1:1 v&i transcutol HP nham tang kha
nang tai hoat chat. Cac thir nghiém da chi
ra sy két hop cua capryol 90 dudi dang
pha dau, cremophor EL va labrasol (1:1,
kI/kl) 1am chéat dién hoat, transcutol HP va
BA (1:1, kI/kl) nhw chat ddng dién hoat d&
dwoc chon dé xay dwng SMEDDS cé
chra DIC v&i ty 1& 1an lwot 14 20:30:50
(CT306) hodc 20:35:45 (CT307). Chét
dién hoat trong céng thirc dat ty 1€ < 40%,
gidam dang ké kha nang kich &ng hé
tiéu hoa.

Qué trinh SMEDDS dwoc thiét 1ap cho
thdy sy don gian dé thwc hién véi cac
cbng cu co ban va phwong phap don
gidn. Anh hwéng clta cac thi nghiém vé
pH cho thay DIC hau nhw khdng bi phan
hay & pH 1,2; 4,5 va 6,8 cling nhw c6 sw
phong thich twong dbi nhanh tw hé
SMEDDS.

Theo liéu DIC dwdng udng, ty I& tai
thuéc dwoc chon dé sang loc. Két qua
cho thdy SMEDDS dwoc lwa chon cé thé
tai dwoc DIC voi ty 1€ 10,0%. Kich thwéc
giot cua vi nhi twong tr DIC-SMEDDS la
ttr 20 nm - < 200 nm, v@&i kich thuéc trung
binh khoang 43,12 nm da ching minh vi
nhi twong dwoc hinh thanh thanh céng
tr nghién ctru nay. Ngoai ra, thé zeta cla
hé vi nhi twong tao duoc la -29,3 + 4,55
mV, ch&ng minh vi nhi twong tao thanh
dat d6 bén nhiét dong hoc. Dién thé zeta
dwoc st dung dé xac dinh dién tich bé

mét cGa cac giot dau thwong 1a Am do sw
hién dién cta cac acid béo tw do, thé zeta
gilp dy doan dd én dinh va hiéu rng keo
tu trong cac hé vi nhi twong, khi gia tri
thé zeta cao (tri tuyét dbi > 30 mV) duy tri
hé théng 6n dinh, néu gidm xuéng dudi
murc nay, chat keo sé& két tu lai do céc luc
hap dan [8].

Nghién ctru cho thdy, SMEDDS da
chirng minh 13 cai thién dang ké kha nang
hoa tan va sinh khd dung duwéng ubng
cua DIC. V&i nhirng thér nghiém kha
quan, SMEDDS sé tiép tuc dwoc nghién
ctru nhiéu hon cho cac thubc khac co do
tan kém trong nwéc, dé ng dung trong
hé phan phdi thudc thudéc nhém Il va
nhom IV trén quy m6 cong nghiép.

KET LUAN

Cong thirc DIC-SMEDDS da dwoc xay
dung va bao ché thanh céng & quy mé
100g. Cac thtr nghiém da chi ra CT 307
dat cac chi tiéu co ly héa theo yéu cau
SMEDDS, chirng minh hé vi ty nhi hda
c6 thé 1a mot gidi phap tiém nang gitp cai
thién dé hoa tan, dong thdi nang cao sinh
kha dung dwong ubng cho DIC.
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