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TOM TAT

Dit vin dé: Niosome la mét hé mang thudc day tiém nang, c¢é cau triic hai I6p hinh thanh
tir sue tu ldp rdp ciia cde chat hoat dong bé mdt khéong ion hod va cholesterol trong méi trong nudc.
Niosome chita acid ascorbic ¢é tiém nang cdi thién dg on dinh, ting cwong tinh tham va kha ning
phdn phoi cé kiém soat, tuy nhién nghién civu hién tai méi dirng & bude xdy dung cong thirc va khdo
sat mot s yéu 16 anh huong dén dac tinh ciia hé niosome. Hé nay giup bdo vé hoat chat, dam bdo
hiéu quda trong thoi gian dai. Muc tiéu nghién cibu: Xy dung cong thire, quy trinh bao ché niosome
chita acid ascorbic bang phwong phdp tiém ethanol dat yéu cau ciia hé phén tan kich thuéc nano.
Déi twong va phwong phdp nghién civu: Bio ché niosome chita acid ascorbic bang phuong phap
tiém ethanol. Khao sat su anh hwong cua cac thanh phan trong cong thirc va cac thong so quy trinh
(bao gom: nhiét @6 phéi hop hai pha, téc dé tiém mau) dén cac ddc tinh vé kich thiede tiéu phdn
(KTTP), chi s6 da phdn tan (PDI), hiéu sudt niosome héa ciia niosome chira acid ascorbic thu duoc.
Két qua: Bdo ché dwoc niosome acid ascorbic bang phwong phdp tiém ethanol voi ty I¢ chdt dién
hoat (Span 60):Cholesterol la 1:1, cung cdc thong so ky thudt nhu: toc do tiém la 1 mL/phiit, nhiét
dé phéi hop 2 pha la 60°C cho niosome acid ascorbic kich thude nano va dong nhat (285,90 + 16,10
nm, PDI = 0,35 = 0,04), hi¢u sudt niosome héa dat 26,83 + 0,71%. Két lugn: Niosome chira acid
ascorbic di dwoc bdo ché thanh cong bang phwong phdp tiém ethanol. La co sé bude dau cho cdc
nghién ciu tiép theo nham danh gid kha néing vmg dung ¢ quy mé 1ém hon.

Tir khéa: Acid ascorbic, niosome acid ascorbic, phwong phdp tiém ethanol, hiéu sudt
niosome hoa.

ABSTRACT

PRELIMINARY DEVELOPMENT OF THE FORMULATION AND
PREPARATION PROCESS OF NIOSOMES CONTAINING ASCORBIC ACID

Pham Minh Du, Nguyen Nhut Anh Huy, Huynh Huu Loc,
Ly Trung Kien, Lam Chi Khanh, Nguyen Ngoc Nha Thao”
Can Tho University of Medicine and Pharmacy

Background: Niosomes are a promising drug delivery system composed of bilayer vesicles
formed by the self-assembly of non-ionic surfactants and cholesterol in an aqueous environment.
Niosomes containing ascorbic acid have the potential to improve stability, enhance permeability, and
provide controlled drug delivery. However, the current study is limited to formulation development and
the investigation of certain factors affecting the characteristics of the niosomal system. This system
effectively protects the active ingredient, ensuring sustained efficacy over time. Objectives: To develop a
formulation and optimize the ethanol injection method for the preparation of ascorbic acid-loaded
niosomes, meeting the criteria of a nanosized dispersion system. Materials and Methods: Niosomes
containing ascorbic acid were prepared using the ethanol injection method. The effects of formulation
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components and process parameters—including phase mixing temperature and injection rate—were
evaluated concerning particle size (PS), polydispersity index (PDI), and niosomal encapsulation
efficiency (EE%). Results: Ascorbic acid-loaded niosomes were successfully formulated using the
ethanol injection method with an optimized surfactant (Span 60) to Cholesterol ratio of 1:1. The
optimized process parameters included an injection rate of 1 mL/min and a phase mixing temperature of
60°C. The resulting niosomes exhibited a nanosized and homogeneous distribution (285.90 + 16.10 nm,
PDI = 0.35 + 0.04), with an encapsulation efficiency of 26.83 + 0.71%. Conclusion: Ascorbic acid-
loaded niosomes were successfully developed using the ethanol injection method. This serves as a
preliminary foundation for further studies aiming to evaluate their potential for large-scale application.

Keywords: Ascorbic acid, niosome ascorbic acid, ethanol injection method, niosomal
encapsulation efficiency.

I. PAT VAN PE

Acid ascorbic (vitamin C) la mot chat chong oxy hoa quan trong, tham gia vao qua
trinh t6ng hop collagen, gitp giam nép nhan, cai thién sic t6 da va trung hoa cac gdc tu do
giy 140 hoa do tac dong ctia tia UV. Tuy nhién, img dung cua acid ascorbic trong m§ pham
gap nhiéu thach thirc do d 6n dinh kém, d& bi oxy hoa va han ché trong kha ning tham thau
qua da do tinh wa nudc va cau trac dic biét cua hang rao biéu bi [1].

Mot giai phap dé khic phuc nhung han ché trén 13 str dung hé théng mang dugc
chat. Trong s6 d6, niosome dugc danh gia cao nhd kha nang tang cuong hap thu qua da va
bao vé hoat chét khoi su phan huy. Niosome 1a cac tiéu phan hinh tGi duoc ciu tao tir chit
hoat dong bé mit khong ion két hop véi cholesterol — mot thanh phéan ty nhién trong mang
lipid da — gitip tang tinh thAm cua hoat chat, kiém soat tdc d6 giai phong va cai thién hiéu
qua phan phéi duoc chat dén dich tac dung [2]. Bén canh do, niosome con ¢ nhiéu uu diém
nhu kha nang phéan huy sinh hoc, twong thich sinh hoc, khong gay ddc, chi phi san xudt thap
va dé bao quan [3]. Do do, nghién ciru nay tap trung vao phat trién hé niosome chtra acid
ascorbic vo1 muc tiéu dat cac ti€u chuan cta hé tiéu phan nano, d6ng thoi sir dung phuong
phép bao ché don gian, c6 tiém ning md rong quy mo san xuat.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciru
Acid ascorbic va niosome chtra acid ascorbic dugc bao ché va bao quan tai Phong
nghién ctru - B mon Bao ché - Cong nghi¢p dugc - Truong Pai hoc Y Dugc Can Tho.
2.2. Nguyén liéu va thiét bi
Cac nguyén liéu dugc sir dung trong nghién ctru: Acid ascorbic (Vitamin C), Span
60, Tween 60, Cholesterol, Ethanol tuy¢t doi, Methanol, Nudc cat. Cac thiét bi duoc st
dung trong nghién ctru: xi lanh tiém 1 mL,/cc dau kim 20Gx3 (VinaHankook, Viét Nam)q,
may siéu am (Wisd WUC-D22H, Han Quoc), can phén tich (Ohaus, Dirc), mdy quang pho
UV-Vis 2 chum tia (Jasco V730, Nhat), may khuay tu gia nhiét (IKA C-MAG HS10, Buc),
may bom nhu dong (1B.1003-R/65, Puc), may phan tich kich thudc hat Brookhaven 90
Plus (NY, Hoa Ky).
2.3. Phuong phap nghién ctru
Quy trinh bao ché niosome
Quy trinh bao ché niosome bang phuong phap tiém ethanol: Cac chat hoat dong bé
mat khong ion hod (Span 60, Tween 60) két hop vdi cholesterol va hoa tan trong 20 mL

113



TAP CHi Y DUQ'C HOC CAN THO - SO 86/2025

ethanol tuyét di thu dwoc pha hitu co. Pha hitu co thu dugc sau d6 tiém tir tir vao pha nugc
c6 chira 74 mg acid ascorbic dang dugc duy tri ¢ nhiét d¢ thich hop. Dung dich dugc khuay
lién tuc bang may khuay tir véi toc do 400 vong/phut va duy tri ¢ nhiét do thich hop.
Nghién ctru cong thirc bao ché niosome chira acid ascorbic
Tién hanh bao ché niosome acid ascorbic bang cach cb dinh ty 1¢ pha hitu co/pha
nug’rc 1a 1:5, nhiét d6 1a 60°C, toc do tiém 1a 1 mL/phat. Thay déi‘loai chat dién hoat, ty 1¢
chat dién hoat, ty I¢ cholesterol/chat dién hoat thu dugc cdc mau lan lugt 1a F1 - F12.
Bang 1. Ty 18 cac thanh phan trong cong thirc niosome acid ascorbic

o N AT 2 1A AL 154 Ty 1€ chat dién
(t:l?l?g Loai 1(1:1(12: dién Ty 1¢(fnh(§1|t/r?]1§8 hoat hoat/cholesterol HLB
: (mol/mol)

F1 S60:T60 3:2 1:1 11,53
F2 S60:T60 3:2 1:3 11,53
F3 S60:T60 3:2 2:1 11,53
F4 S60:T60 3:1 1:1 9,8
F5 S60:T60 3:1 1:3 9,8
F6 S60:T60 3:1 2:1 9,8
F7 T60 - 1:1 14,9
F8 T60 - 1:3 14,9
F9 T60 - 2:1 14,9
F10 S60 - 1:1 4,7
F11 S60 - 1:3 4,7
F12 S60 - 2:1 4,7

Khao sat mt s6 thong so ky thuat anh hwong dén cong thire: Nhiét do gia nhiét
cho pha nudc, toc do tiém mau.

Dua trén danh gia hiéu suét bat giit ctia 12 cong thirc trén, lya chon cong thirc toi wu
nhat dé khao sat mot s6 thong sé k¥ thuat anh huong dén cong thirc: nhiét do gia nhiét cho
pha nudc, tdc do tiém mau theo bang 2.

Bang 2. Khao sat mot s thong s6 ki thuat anh hudng dén cong thire bao ché

Cong thuc Nhiét do (°C) Tdc d6 tiém mau (mL/phut)
H1 50 1
H2 60 1
H3 70 1
H4 50 0,5
H5 60 0,5
H6 70 0,5

Xic dinh hi¢u suit niosome hoa

Hi¢u sudt niosome hoa (EE%) duoc xac dinh bﬁng cach dinh lugng acid ascorbic
toan phan va lugng acid ascorbic tu do. Lugng toan phan dugc pha v& bang hon hop dung
mo6i methanol:dém pH 7.4 ty 1¢ 8:2 (v/v) va dinh luong bang UV-Vis tai 267 nm. Luong tu
do dugc thu tir dich ly tam hon dich niosome (13.000 vong/phut, 30 phut) sau do pha voi
hon hgp dung méi vai ty 1€ thich hgp va cling dugce dinh lugng bang UV-Vis tai 267 nm.
EE% duoc tinh theo cong thuec:

%EE = (

Lwong acid ascorbic toan phan—Lwong acid ascorbic tw do

) x 100%

Lwong acid ascorbic toan phan
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Xac dinh kich thwéc tiéu phan (KTTP) va chi s6 da phan tan (PDI)

Kich thuéc tiéu phan (KTTP) va chi sé da phan tan (PDI) cta cac cong thirc niosome
dugc xdc dinh bang may phan tich kich thudc hat Brookhaven 90 Plus (NY, Hoa Ky). Truge
khi do, cac niosome duoc pha:m tan trong nudc cé‘g va sjéu am & 25 °C cho dén lEhi tlzu duoc
dung dich trong. PDI giu(_)’c hién thi ty ddng boi phan mém Zetasizer tich hgp. Moi mau dugc
do 1ap lai ba lan va két qua dugc trinh bay dudi dang gia tri trung binh + SD.

III. KET QUA NGHIEN CUU
3.1. Nghién ctru cong thirc bao ché niosome acid ascorbic

Nghién ctru thanh cong cong thire bao ché niosome chira acid ascorbic c6 hiéu suét
tuong doi cao (25,30 £ 0,66%) voi viéc ¢o dinh ty 1¢ pha hiru co/pha nudc 1a 1:5, nhiét do
14 60°C, toc @6 tiém 1a 1 mL/phl'lt va thay df)i cac bien nhu loai chat dién hoat, ty 1€ chat
dién hoat, ty 1€ cholesterol/chat dién hoat. Két qua dugc trinh bay dudi bang 3.

Bang 3. Két qua ty 1é cac thanh phan trong cong thirc niosome acid ascorbic ( + SD, n = 6)

Con Ham luong acid Ham luong acid ascorbic . IR
thﬁ’g ascorbic téngg (mg) trong di:h loc (mg) Higu suat bat gitr (%)
F1 72,27 £ 0,32 59,11+ 0,24 18,2 £ 0,69
F2 55,55+ 0,33 49,78 + 0,09 10,38 + 0,57
F3 69,29 + 0,95 64,57 £ 0,28 6,81+1,17
F4 66,16 + 0,57 54,45+ 0,9 17,7 +£0,95
F5 66,29 + 0,68 62,77 £0,51 5,32 +0,20
F6 62,47 + 0,57 54,57 +0,8 12,66 + 1,28
F7 71,14 + 0,62 65,19 + 0,38 8,36 + 1,26
F8 66,77 £+ 0,22 54,72 +0,43 18,04 + 0,52
F9 69,83 +0,7 65,87 +£ 0,62 5,68 +0,13
F10 72,55+ 0,22 54,20 £ 0,40 25,30 +£ 0,66
F11 68,64 + 1,04 67,44 + 0,56 1,74 +0,72
F12 67,79 + 0,64 55,49 + 0,55 18,15+ 0,15

Nhén xét: Két qua cho thay hiéu sudt bat giit cua cac cong thirc ¢ sy khac biét rd
rang khi thay doi ty 1€ cholesterol/hoat chat, anh huong rd rét dén hiu suat bat gitr. Cong
thire F10 sir dung Span 60 voi ty 1€ chat dién hoat/cholesterol la 1:1 cho hi€u suat bat gitr
cao nhat (25,30 = 0,66%).

3.2. Xy dung quy trinh bao ché niosome acid ascorbic

Khao sat thanh cong diéu kién phu hop cho quy trinh bao ché niosome acid ascorbic
vO1 viéc dl}y trl & nhiét @6 & 60°C va toc do tiérp 1 mL/phit thu dugc hon dich giéng nhat,
c6 hiéu suat cao (26,83 + 0,71%), kich thudc ti€u phéan trong khoang mong muodn tir 200 -
300 nm (285,90 + 16,10 nm), PDI thap (0,35 + 0,04). K¢t qua dugc trinh bay dudi bang 4.
Béang 4. Két qua mot sd thong sd ki thuat anh hudng dén dic tinh ctia niosome acid ascorbic
(trung binh £ SD, n = 3)

Cong thurc KTTP (nm) PDI Hiéu suit niosome hoa (%)
P1 447,13 £ 63,73 0,56 +0,13 22,97 + 2,06
P2 285,90 + 16,10 0,35+0,04 26,83+0,71
P3 273,30 + 5,47 0,27 £0,01 20,57 £ 1,53
P4 402,87 + 34,49 0,51 £0,02 20,84 £ 1,50
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Cong thuc KTTP (nm) PDI Hiéu suit niosome hoa (%)
P5 349,53 £7,20 0,46 £ 0,02 22,11+ 0,89
P6 285,80 * 6,87 0,31+0,03 18,00+ 1,50

Nhan xét: Céng’thl'rc P2 dat kich thudc 285,90 + 16,10 nm trong khoang mong mubn
(200 - 300 nm), PDI thap (0,35 £ 0,04), hi¢u suat bat giir cao (26,83 = 0,71%) voi viée thyc
hién quy trinh bao ché & nhiét do 60°C va toc do tiém 1a 1 mL/phit.

IV. BAN LUAN
4.1. Nghién ctru cong thirc bao ché niosome acid ascorbic

Két qua nghién ctru céng thirc bao ché niosome acid ascorbic cho thiy hiéu suét bat
giit ctia cac cong thirc khac nhau c6 sy khac biét dang ké khi thay ddi thanh phan, dic biét
1a ty 1& cholesterol va chat dién hoat. Cholesterol 1a mét chat 6n dinh mang, gidp truyén do
cting cho cac niosome [4]. Tuy nhién, viéc tang thém ty Ié cholesterol ¢é thé canh tranh véi
cac phan tir acid ascorbic vé khong gian, do d6 budc hé phai loai bo dan dén giam EE% [5],
[6]. Cong thirc F10 str dung Span 60 don doc cho két qua hiéu suét bao goi cao hon so véi
cac cong thirc c6 sy két hop voi Tween 60 hodc chi dung Tween 60. Span 60 co gia tri HLB
thip hon (HLB = 4,7), gitip tao mang kép ky nude bén virng hon, thuan loi cho viéc hinh
thanh niosome va bao goi hoat chat than nuéc nhu acid ascorbic. Tuy nhién, dé két luan rd
vai trd vuot troi ciia Span 60 so voi cac chat dién hoat khac, can thuc hién thém céac khao
sat sdu hon nhu khao sat do bén, do 6n dinh theo thoi gian va dac tinh tuong tac hoat chat —
chat mang [7].

4.2. X4y dung quy trinh bao ché niosome acid ascorbic

Két qua khao sat quy trinh bao ché cho thiy nhiét do va téc do tiém co anh hudng
dang ké dén dic tinh cta niosome. Cong thirc H2 (nhiét do 60°C, toc do tiém 1 mL/phut)
dat hiéu suét niosome hoa cao nhat (26,83 + 0,71%), kich thudc tiéu phan phu hop (285,90
+ 16,10 nm) va chi s6 da phan tan (PDI) thap (0,35 * 0,04), cho thiy su dong nhit cia hé
niosome. Khi nhiét d6 ting 1én 70°C (H3), hiéu suét niosome hoa giam xubng 20,57 +
1,53%, co thé do nhiét dd qua cao lam anh huéng dén ciu tric cia mang lipid, lam giam
kha ndng bao boc hoat chat. Nguoc lai, ¢ nhi¢t d thap hon (50°C - H1), hi¢u suit bat gitr
ciing thap hon (22,97 + 2,06%), ¢6 thé do nhiét d6 khong du dé hinh thanh cau triic niosome
6n dinh [8].

Bén canh do, tbc d6 tiém mau cling anh hudng dén dic tinh cia hdn dich niosome
acid ascorbic. Khi toc do tiém mau qué cham, chét hoat dong bé mat khuéch tan vao nude
cham, 1am giam kha nang hinh thanh niosome va d& gay thét thoat acid ascorbic do tiép xuc
kéo dai v&i mdi truong ngoai, dan dén 1am giam hiéu suat niosome héa [9]. Khi tiém mau
toc do nhanh, hodc cho tat ca vao ciing mot liic, pha ethanol pha loéng trong pha nu6c khong
kip v6i toc d6 bay hoi cua ethanol do do tao thanh cac tiéu phan kich thudc 1on nho khac
nhau, PDI cao. Nhu vay, viéc duy tri tbc d6 tiém 1 mL/phut giup téi wu héa sy phan tan va
tao ra hé niosome c6 kich thudc phu hop, PDI thap va hiéu suat bat giir cao [10].

Nhin chung, két qua nghién ctru da thanh cong trong viéc xay dung cong thirc va
quy trinh bao ché niosome acid ascorbic voi cac diéu kién phu hop, dap tng muc tiéu nghién
ctru dé ra. Trong s6 céac cong thuc khao sat, P2 thé hién dic tinh phan tan t6t nhat véi KTTP,
PDI va hiéu suat bao goi dat gia tri phu hop, nén dugc lya chon lam cong thire tiém ning dé
tlep tuc cac nghién ciru tiép theo nham tmg dung ctia niosome acid ascorbic trong duoc
pham va my pham.
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IV. KET LUAN

Cong thirc va quy trinh bao ché niosome acid ascorbic d duoc nghién ctru thanh cong

bing phuong phap tiém ethanol. Cong thirc st dung Span 60 véi ty 1 chat dién
hoat/cholesterol 1a 1:1, tc d6 tiém 1 mL/phut va nhiét do phdi hop pha 13 60°C, thu duoc
niosome c6 kich thudc trung binh 285,90 #+ 16,10 nm, hé s6 phan tan kich thudc (PDI) thap
(0,35 + 0,04) va hi¢u suat niosome hoéa dat 26,83 + 0,71%. Két qua ban dau cho thiy hé
niosome chira acid ascorbic s¢ hiru nhimg dic tinh tiém ning, phi hop dé tiép tuc nghién ciru
va phat trién trong cac ung dung twong lai, dic biét trong linh vuc duoc phdm va my pham.
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