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TOM TAT:

Nghién ctiu tap trung khio sit anh huéng ctia cic thanh phan d&€n kha ning tao hé dan truyén
thudc tw nhii héa (SEDDS) chita dich chi€t Astaxanthin (AXT) tir vd tom phé thai cho muc dich céi
thién sinh kha dung va ting dung san xuit & quy mo 16n. K&t qua khio sit cho thiy cc thanh phan
b8 sung gitip hé nhii tuong hinh thanh nhanh chéng va c6 dd trong sudt cao hon. Hé dan truyén
thudc ty nhii héa Astaxanthin t6i uu bao gdm dich chi€t AXT, diu Gosulin IL, chit dién hoat
Tween 80 va hdn hgp chi't ddng dién hoat Neocare P3R, PEG 400 (1:1, kI/kl).

Tu khéa: Astaxanthin, hé nhi tuong, tw nhi héa, SEDDS, sinh kha dung.

1. Dit vin dé

Trong cdc chat chong oxy héa, Astaxanthin
(AXT) va ddu mi u (Tamanu Oil) 12 hai thanh
phan ty nhién c6 ti€ém ning 16n trong viéc ngin
ngira 1io héa da va kha ning phuc hdi t€ bao hu
ton [1]. Nguyén liéu AXT dugc st dung trong
nghién cifu di tif vé tom phé thdi, nhém nghién
cttu mudn huéng t6i muc dich hd trg gidi quyét
ngudn phu phdm trong nong nghiép. Tuy nhién,
viéc ting dung AXT trong thyc tién con gip nhiéu
khé khiin do d6 tan thap, kém bén, d&€ phan hiy va
sinh khd dung thap [2]. Hé din truyén thudc ty
nhii héa (SEDDS) gidp ting sinh kha dung cta
hoat chdt khé tan trong nuéc. Khi ti€p xic véi
nuSc, SEDDS tao thanh nhiéu micelle kich thudc
nhé 1am ting dién tich ti€p xtic v6i bé mit tic
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dung. Lgi th€ quan trong khic biét cia SEDDS so
véi cdc hé din truyén thudc khéc 12 dé ¢ng dung
san xuidt & quy mo 16n [3].

Nam 2016, tic gia Vo Thi Diéu da thuc hién
nghién cttu v6i muc tiéu bao ch&é hé din truyén
thudc tw nhil héa chita duge chat phyllanthin. Cong
thitc ti wu chita phyllanthin, diu Géc, Capryol 90,
Cremophor RH40 va Transcutol P c6 kich thude
giot trung binh 12 19.17 + 0.10 nm, chi s6 da phan
tan PDI trong khodng hep 0.076 + 0.007 va thai
gian tu nhii h6éa la 1.20 £ 0.17 phut [4].

Niam 2021, nhém nghién ctitu cia Zin va cong
sy da cong bd k&t qua nghién cttu bao ché hé din
truyén thudc ty nhii héa chita hoat chdt AXT chiét
tr v tom phé thdi. Cong thic t6i uvu gdm diu
Thau dau, Cremophor RH 40, Tween 80 véi kich



HOA HOC - CONG NGHE THUC PHAM

thudc giot trung binh 22.71 nm; chi s6 PDI 1a 0.28;
thé€ zeta 12 -9.7 mV; ham ludgng hoat chdt AXT so
véi ban ddu 1a 97.88% va dd truyén sudt 1a
98.39% [5].

Tu nhitng tiém ning Gng dung ciia AXT va
SEDDS, nhém nghién cttu ti€n hanh thuc hién
nghién ctu “Khdo sdt dnh hudng cta ciac thanh
phin d&€n hé din truyén thudc ty nhii héa tir dich
chi€t Astaxanthin”.

2. Thy'c nghiém

2.1. Héa chat

Dich chi€t AXT tif vé tdm va ddu md u (VNF,
Viét Nam), AXT 97% (Trung Qudc), Tween 80
(Viét Nam), Polyethylene glycol 400 (Viét Nam),
Neocare P3R (Dermatech, Viét Nam), Gosulin IL
(Dermatech, Viét Nam), Propylene glycol (Viét
Nam), Ethanol (Viét Nam),
Dichloromethane (Trung Qudc), Dimethylsufoxide
(Trung Qudc), nude cat (Viet Nam), 2,2-diphenyl-
1-pycrylhydrazyl (Sigma - Aldrich) va L-Ascorbic
acid 98% (Sigma - Aldrich).

2.2. Quy trinh khdo sdt thanh phén td dugc

Céc chat dién hoat, ddng dién hoat va pha diu
st dung trong SEDDS dugc sang loc dwa vao kha
ning nhii héa. C4c thanh phan khio sit dudc cho

absolute

Hinh 1: Quy trinh Iva chon ta dugc trong céng thiic SEDDS

Astaxanthin
extract

Khong dat
—e Chon SURFACTANT | ¢ Tween 80,
bat
Khéng dat ® Propylene glycol
8T ChonCo-SURFACTANT | o PEG 400
o Neocare P3R
bat
Ring o5t Chon OIL PHASE | 2 )
Dat ® (7:3)
|  Xaydmggianddbapha |

Kich thwéc giot < 300
nm va phin b6 ddng déu

| Chon ¢6ng thirc nhii tuong |

Nguén: Nhém tdc gid thicc hién

Astaxanthin extract : Gosulin IL
e (3:1)
e (2:1)

vio dich chi€t Astaxanthin, ti€n hanh dong nhat
bing m4y khudy tir trong vong 10 phit. Nhii tuong
tao thanh dugc d€ &n dinh & diéu kién phong trong
vong 1 gid, sau d6 ti€n hanh do phan trim do
truyén qua (%T) d€ dinh gid do trong sudt. T4
dudgc cho k&t qua nhii twong tao thanh nhanh chéng
va ¢6 do trong sudt cao hon s& dugc lya chon dé
thuc hién cdc nghién citu khdo sdt ti€p theo.

2.2.1. Sang loc chdt dién hoat

Phuong phép sang loc chit dién hoat ti€n hanh
duya trén nghién ctu cia Elnaggar va cOong su
(2009) véi mot s§ thay ddi cho phit hgp véi didu
kién phong thi nghiém [6]. PAu tién, 300 mg mdi
chit dién hoat bao gdbm (Tween 80 va Inutec SL1)
sé& dudc thém 14an lugt vao 300 mg dich chiét AXT.
Sau d6, 50 mg hdn hgp ddng nhit dudc phan tin
vira thu duge vao 20 mL nuéc cit d€ tao nhii tuong.

2.2.2. Sang loc chdt dong dién hoat

Thi nghiém sang loc chdt ddng dién hoat dugc
14p lai twong ty nhu sang loc chat dién hoat, nhung
thay th& 100 mg chat dién hoat bing 100 mg céc
chit dong dién hoat, bao gdm: propylene glycol
(PG), polyethylene glycol 400 (PEG 400), hon hgp
polyglyceryl-3 polyricinoleate va polyglyceryl-3
ricinoleate (Neocare P3R) vd hdn hgp Neocare
P3R v6i PEG 400y 1& 1:1.

2.2.3. Khdo sdt pha ddu

Nghién cttu khdo sdt qud
trinh nhd héa khi st dung pha
ddu 12 hdn hgp clia dich chiét
AXT véi Gosulin IL & cdc ty 1€
khéac nhau (2:1, 7:3, 3:1 va 4:1)
trong diéu kién cd dinh chat dién
hoat va chit dong dién hoat vira
dudgc lva chon.

2.3. Phuong phdp xdy dung
gidn do ba pha xdc dinh viing tu
nhii héoa

Gi4dn dd ba pha cia SEDDS
bao gdm pha dau, chat dién hoat
va chdt dong dién hoat, dugc
xay dyng dya trén tham khio
nghién ctu cta Elnaggar va
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cong sy (2009) véi mot sd thay ddi cho pht hgp
vdi diéu kién ctia phong thi nghiém [6].

Ham lugng pha dau dudc khdo sat tir 30% dén
70% (k1/k1), cha't dién hoat tir 30%dén 60% (kl/k1)
va chit dong dién hoat tir 10% dén 30% (kI/Kl).
DPAiu tién, tirng thanh phan cda SEDDS dugc cin
chinh xdc vao lo thily tinh d€ tao nhii tuong theo
quy trinh (muc 2.2). Ngoai ra, 10 mL nudc cAt
dugc thém vao 1 g mdi hdon hgp SEDDS trong
diéu kién khudy tir nhe nhang d€ tao nhii tuong,
xdc dinh kich thudc giot va sy phan bd kich thudc
bing mdy do phd nhiu xa laser Horiba LA -
950V2 (LDS). Ty 1¢& thanh phan cia SEDDS cho
k&t qua nhil tuong tao thanh nhanh chéng, c6 do
trong sudt cao, gid tri kich thudc giot trung binh
nhé hon 300 nm va phin bd tap trung s& dugc lua
chon [6].

3. K&t qua va ban luan

3.1. Két qua la chon td duoc

3.1.1. Két qud sang loc chdt dién hoat

Hai chit dién hoat 12 Tween 80 va Inutec SL1
dudc sang loc dé€ chon ra chat c6 kha ndng nhi
héa t6t hon. Khi st dung Tween 80, nhil tuong tao
thanh nhanh chéng, dang trong md (%T =

Hinh 2: DB$ truyén suét clia hé nhii tidng & cdc
ty 1é pha dau khéc nhau

27.229%) va dbéng nhat. Nguoc lai khi st dung
Inutec SL1, nhii tuong tao thanh cham, cé hién
tugng tao gel va bi tdch 16p sau thdi gian 6n dinh.
Do d6, Tween 80 dugc chon d€ ti€n hanh cic thi
nghiém khdo sdt vé sau.
3.1.2. Két qud sang loc chdt dong dién hoat
Khi st dung PG, hé xay ra sy tich pha ngay tir
dau; PEG 400 gitp tao nhil tuong nhanh chéng,
dang duc (%T = 28.281%) va bi tich 16p sau thdi
gian dn dinh. Neocare P3R tao dugc nhii tuong c6
do trong sudt cao (%T = 86.259%) va dn dinh, tuy
nhién qu4 trinh nhii héa dién ra chim va c6 hién
tugng tao gel. Hon hop Neocare P3R v6i PEG 400
ty 1& 1:1 gidm do trong sudt so v6i Neocare P3R
(%T = 32.431%) nhung t6c d6 nhii héa dugc cdi
thién va khong xay ra hién tugng tach pha sau thdi
gian 6n dinh. Tir d6, d€ phit hgp vdi diéu kién san
xudt thuc t&, hdn hgp Neocare P3R véi PEG 400
ty 1& 1:1 dudc chon Iam chat dong dién hoat.
3.1.3. Két qud khdo sdt pha ddu
Nghién citu ciia Prajapati va cong su (2012) da
chi ra ring khi st dung k€t hgp tryglyceride mach
dai v6i mach trung binh trong pha diu lam cho
dién tich ving tu nhii héa dugc md rdng hon va
kich thu6c giot nhii tuong thu
dugc nhdé hon so véGi dung
riéng 18 tirng loai [7].
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That vay, tit cd ty 1& phdi
tron Gosulin IL va dich chiét
AXT déu cho két qui nhil
tuong tao thanh c6 dd trong
sudt cao hon so véi chi dung
dich chi&t AXT (AO). Pha ddu
12 hdn hdp Gosulin IL véi dich
chi€t AXT ty 1é& 3:7 dugc chon

30
20
10

dé€ thyc hién cdc thi nghiém
khdo st ti€p theo.

3.2. Két qua xdy dung gidn
dd ba pha xdc dinh viing tu
nhii héa

0
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Ti€n hanh thyc nghiém xay

dung gidn dd ba pha nhu

Nguén: Nhém tdc gid thicc hién
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phuong phdp mo td, két qud
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tuong ng vdi ty 1& cdc thanh phan pha diu, chat
dién hoat va chit ddng dién hoat dudc thé hién
trong Bang 1.

Khi ham lugng pha diu nhd hon 50%, kich
thuc giot nhii tuong hinh thanh da phan déu nhd
hon 300 nm va c6 phan bd kich thudc hep. Tuy
nhién, c6 mot ngoai 1& & miu S1, nhil tuong tao
thanh c6 kich thudc giot trung binh rdt16n (115.891

um) khi so sénh vdi cdc miu con lai va phan bo
kich thudc c6 dang hai hinh chudng kéo dai.

Khi ham lugng pha dau 16n hon 50%, mic du &
mAiu S6 nhii twong thu dugc c¢é kich thudc giot
trung binh nhd hon 300 nm, tuy nhién su phan b
kich thudc giot trdi rong dang hai hinh chudng.
Cédc miu con lai déu c6 kich thuSc giot trung binh
16n hon 300 nm va phan bo tip trung & khodng

Bdng 1. Thanh phén pha dau hé SEDDS

Phadau Chéat dién hoat Chat dong dién hoat
Mau Ty 18 Oil:Smix
AO (g) GosulinIL (g) Tween 80 (g) Neocare P3R (g) PEG 400 (g)

S1 0.60 0.05 0.05
S2 3.7 0.21 0.09 0.50 0.10 0.10
S3 0.40 0.15 0.15
S4 0.50 0.05 0.05

4:6 0.28 0.12
S5 0.40 0.10 0.10
S6 0.40 0.05 0.05

5:5 0.35 0.15
S7 0.30 0.10 0.10
S8 6:4 0.42 0.18 0.30 0.05 0.05
S9 7:3 0.49 0.21 0.20 0.05 0.05

Nguén: Nhém tdc gid thicc hién
Bdng 2. Kich thuéc giot va phan bé kich thuéc giot cia cdc mau ti S1 dén S9
Ml Tyl@ Oil:Smix | Phadau Chat dién hoat Chat dong Kich thudc giot | Phan bd kich thudc giot
(ki/kl) (%) (%) dién hoat (%) (um) (Span index)

S1 60 10 115.891 1.5081
S2 3.7 30 50 20 0.241 1.4672
S3 40 30 0.232 1.0281
S4 50 10 0.118 0.5154

4:6 40
S5 40 20 0.083 0.4599
S6 40 10 0.179 17.0087

5:5 50
S7 30 20 0.780 7.1300
S8 6:4 60 30 10 5.927 0.9908
S9 7:3 70 20 10 6.332 24.8541

Nguén: Nhém tdc gid thicc hién
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kich thudc gid tri 16n khdc nhau. Riéng mdu  Hinh 3: Gidn dé 3 pha xdc dinh vang tu' nhi
S9, kich thudc giot trung binh 1a 16n nhat  héa cta SEDDS
(6.332 um) va c6 sy phan tan kich thudc 16n. 0il mix

Tu hinh 4nh phan bd kich thu6c giot, cdc
maiu S2 d&€n S6 s& dudc chon lam ving ty nhil
héa trén gidn d6 3 pha va dugc thé hién &
Hinh 3.

4. K&t luan

Nghién cttu da thanh cdng xdc dinh thanh
phin ctia SEDDS chifa dich chi€t Astaxanthin .
va xay dung dudc gidn d6 3 pha xdc dinh a/\/\/\/\/\/\/\/\/\A
viing tu nhii héa clia hé. Buc dau thit nghiém e N EEE R i
tao SEDDS bao géom dich chi€t AXT, dau
Gosulin IL, chit dién hoat Tween 80 va hdn
hdp chit ddng dién hoat Neocare P3R, PEG nghién cttu siu hon trong viéc khdo sit cic dicu
400 (1:1, kI/k1) cho thdy kich thu6c trung binh giot  kién tao SEDDS d€ cai thién dugc do tan va sinh
nhii twong nhd hon 300 nm. Tuy nhién, nhitng  kh3 dung ctia AXT la diéu cin thi€t m

Nguén: Nhém tdc gid thuc hién
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ABSTRACT:

This study investigated the formulation of self-emulsifying drug delivery systems (SEDDS)
using astaxanthin (AXT) extracted from used shrimp shells. The goal was to enhance AXT's
bioavailability and enable large-scale production. Various ingredients were evaluated for their
ability to rapidly form transparent emulsions. The optimal SEDDS formulation comprised AXT
extract, Gosulin IL oil, Tween 80, and a synergistic mixture of Neocare P3R and PEG 400 (1:1,
m/m) cosurfactants.

Keywords: Astaxanthin, emulsion, self-emulsification, SEDDS, bioavailability.
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