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(57) Giai phap hiru ich dé cap dén quy trinh diéu ché hé vi nhii tuong nano melatonin,
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Linh vye k¥ thuat dwoc dé cap
Giai phép hiru ich dé cap dén quy trinh diéu ché hé vi nhii twong nano melatonin.
Tinh trang ky thuit cia giai phap hiru ich

Melatonin (hay con 1a N-axetyl-5-metoxytryptamin) 1a mot loai hormon ndi sinh
trong co thé, dugc san xudt tir tuyén ting & ndo. N6 ¢6 vai trd quan trong trong viéc didu
hoa nhip sinh hoc, gidc ngi, tAm trang ctia co thé. Ngoai ra, né c6 tic dung ting cudng hé
mién dich, chéng oxy hoa rat manh, 1am sach géc tu do, lam thay ddi hoat dong cua cac
enzym chéng oxy héa. Melatonin dugc mot s6 nuée nhuw M§ cho phép st dung dudi dang
thue phdm chirc ning gitip an than gdy ngil, gidm dau. Bén canh do, rat nhidu cong trinh
d4 nghién ciru tng dyng melatonin trong diéu tri mot s6 bénh nhu ri loan gidc ng, stress
v.v...Siegrist va cac cdng sy (2001) da khao sit tic dung cia melatonin trong didu tri
chitng rdi loan giic ngd & cac bénh nhan cao tudi va trung nién. Két qua cong b6 trén bai
“Lack of changes in serum prolactin, FSH, TSH, and estradiol after melatonin treatment
in doses that improve sleep and reduce benzodiazepine consumption in sleep-disturbed,
middle-aged, and elderly patients” cho thay melatonin 12 mot chét an toan va c6 tac dung
t6t trong diéu tri bénh réi loan gidc ngl & ngudi gia. Ham lugng melatonin gidm ¢ ngudi
cao tudi 12 nguyén nhan dan dén bénh Alzheimer d3 dugc Matsubara va cac cong su cong
bd (2003) trén “Melatonin rhythmicity: effect of age and Alzheimer's disease”. Cac nha
khoa hoc con nghién cttu ing dung melatonin trong vigc kiém soét qué trinh chuyén héa
axit béo trong mau va lipit & gan danh cho nguoi méc tiéu duong tuyp 2. Nishida va cac
cong sy da tién hanh thit nghiém trén chudt mic bénh tiéu dudng tuyp 2, két qua cong b
trén “Long-term melatonin administration reduces hyperinsulinemia and improves the
altered fatty-acid compositions in type 2 diabetic rats via the restoration of Delta-5
desaturase activity” cho thdy melatonin giup cai thién qua trinh chuyén hoa lipip.
Melatonin ¢on ¢6 thé dugc st dung trong liéu phap hd trg didu tri bénh dong kinh. Gupta

va cac cdng su di thuc hién thi nghiém trén cac bénh nhan dong kinh c6 do tudi tir 3 dén
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12 tudi. Két qua cong bd trén “Add-on melatonin improves quality of life in epileptic
children on valproate monotherapy: a randomized, double-blind, placebo-controlled trial”
(2004) cho thiy melatonin hoat ddng nhu mét chit chéng oxy héa, lam sach gdc tw do,
bao vé hé than kinh va dé dang xdm nhap vao hang rdo mach mau ndo, do d6 né ¢6 thé
lam giam céc tic nhan gay stress. Cac nghién ctru di cong b6 chimg t6 melatonin 13 mot
hop chét tiém ning trong viéc hd trg didu tri cac bénh lién quan dén hé than kinh trung

uong.

Tuy nhién, melatonin la mdt hormon né1 tiét nén thoi gian ban phan huy cia né rit
ngén, tinh sinh khi dung thip do d& b bién dbi khi van chuyén qua duong tidu héa. Hon
nita, melatonin it tan trong nuGe. Do nhitng nhuoc diém néu trén, melatonin di va dang
dugc nghién ctu chuyén héa thanh dang c6 tinh sinh kha dung cao. Schaffazick va cac
cong su dd st dung Eudragit S100 nhu la mdt polymer bao boc melatonin trong bai
“Protective properties of melatonin-loaded nanoparticles against lipit peroxidation”
(2006). Két qua tao ra cac hat nano c6 kich thudc 255 nm véi thé zeta 4m. Uu diém cua
phuong phap nay 1a don gian khong doi hoi thiét bi phirc tap, ham lugng melatonin duge

bao boc cao gin 100%. Nhuoc diém cia phuong phép 1a kich thude hat nano kha 16n.

Yuanyuan Li va cac cng su dd st dung silica cung vdi hop chat hydroxypropyl
metylxenluloza phthalat lam chit mang melatonin. Két qua coéng bd trén “Melatonin-
loaded silica coated with hydroxypropyl methylcellulose phthalate for enhanced oral
bioavailability: Preparation, and in vitro-in vivo evaluation” cho thiy ndng d6 melatonin
ctia mau két hop v6i chit mang da ting lén trong mau so véi mau khong c6 chit mang.
Phuong phép st dung chit boc ¢6 uu diém 14 thdi gian bao quan lau, nhung kich thude
hat nano thudng kha to. Bén canh phwong phép dung chét mang, mot sb sang ché cong bd
da chuyén héa melatonin thanh dang bot bing phuong phép sdy phun. Loretta Maggi va
cac cOng su dd cong bd sang ché “Melatonin-based solutions and powders for their
preparation”, trong d6 melatonin két hop véi céc chit hoat dong bé mat khac nhau nhu
tween 80, mannitol, lactoza, v.v...va dugc séy phun dé tao thanh dang bot st dung qua
dudng ubng hodc dwdng tiém. Két qua tao dugc cac mau bdt melatonin c6 kich thude
trung binh tir 3 nm dén 63 nm. Dudi dang bt melatonin c6 thoi gian 6n dinh cao, nhung

phuong phap nay doi hoi thiét bj dét tién, k§ thuat cao do qua trinh sdy thuc hién ¢ nhiét
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d6 cao. Cac sang ché cia nude ngoai di dugc cong bd véi dinh hudéng tng dung
melatonin khac nhau va phuwong phap ché tao khac nhau c6 nhitng wu nhugc diém riéng,
nhung cac sang ché déu tao dugc dang nano melatonin cé tinh sinh kha dung cao. Hién
nay, O Viét Nam hién chua cé nghién ctru nao cong bd ché tao melatonin dang nano. Do
d6, giai phap hitu ich nay d& cip dén quy trinh tao ra hé vi nhil trong nano melatonin c6
thoi gian dn dinh lau dai va tinh sinh kha dung cao. Vi nhii twvong 12 mot hé phin tan co
kich thudc hat tir 10 nm — 100 nm, c6 dd trong subt cao, bén nhiét dong hoc, phan tan tdt
trong nude va dau, ddng thoi gitt dwgc hoat tinh cla chat phan tan trong thoi gian kh dai.
V6i nhitng wu diém trén, phwong phép didu ché hé vi nhii trong hién dang dugc ing dung

trong c6ng nghé thuc phdm, duoc phim va my phim.,
Ban chit k§ thuit ciia giai phap hitu ich

Muc dich cua giai phap hitu ich 1a tao ché phém melatonin c6 dd tan cao, cai thi¢n
tinh thAm qua mang té bao, hoat tinh dn dinh, d6 bén hé vi nhu twong cao. Pé dat duogc
muc dich nay, giai phap hitu ich dé xuit quy trinh didu ché hé vi nhil twong nano
melatonin bao gdm céc budce sau:

a) chuén bi dung dich melatonin bing cach hoa tan dung moi etanol;

b) chuén bi hdn hop chét tao nhii: PEG 1000/EG/lexitin hdn hop dwge tao thanh
Vi ty 1€ xéac dinh;

¢) tao hdn hop vi nhil twong: dung dich melatonin dugc cho vao hdn hop chét tao
nhil theo ty 1€ x4c dinh; va

d) ddng hoa hdn hop vi nhii twong: hdn hop trén duge dé qua dém rdi thuc hién
bang thiét bi ddng hoa dé thu dugc ché pham melatonin dang 16ng ¢6 kich thuéc nano.
MO ta viin tat hinh vé

Hinh 1: Hinh &nh va kich thudc tiéu phan melatonin chup bang TEM
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M3 ta chi tiét giai phap hiru ich
Sau day, giai phap hitu ich mé ta chi tiét cac phwong an cu thé, tuy nhién, céc

phuong 4n ndy chi nhim muyc dich mo ta chi tit giai phap hitu ich, chtr khéng nhim muc

dich han ché pham vi yéu ciu bao ho gidi phap hitu ich.

Giai phéap hitu ich d& cap dén quy trinh didu ché hé vi nhii twrong nano melatoin,

trong d6 quy trinh nay bao gdm céc bude:

a) Chuan bi dung dich melatonin bang cach hoa tan vao dung mdi etanol theo ty 18
12 1:20 (g/g) & nhiét d 40°C két hop rung siéu 4m cho dén khi tao thanh dung dich dong
nhat;

Dung moi etanol 12 mot chat d& bay hoi, hoa tan t6t melatonin va da duge sir dung
nhiéu trong nganh thyc phdm, duge phdm. Vi véy, ddy 1a dung méi an toan thich hop aé
tao dung dich melatonin. Ty 1¢ hoa tan phu hop theo tinh toan dé dat dugc ché pham c6

ham lvong mong mudn 13 1 g melatonin trong 20 g etanol.

b) Chuén bi hdn hop chét tao nhii PEG/EG/lexitin: Hon hop PEG 1000, EG lexitin
duoce tron vai ty 1€ 3:30:1(g/g/g) va dugc khudy tron trong thoi gian 20 phut ¢ nhiét do
40°C;

PEG 14 mot polyme tong hop khong doc, khong thé hién tinh khang nguyén, c¢6 hé
) phén bd dau nude thich hop. PEG di dugc duge dién cac nude cong nhan lam ta duge
cho nhidu dang thudc khac nhau nhu dang ubng, dang tiém truyén va dung trén da.
Lexitin dugc tinh ché tir ddu nanh ¢é chira mot lwgng 16n phospholipit, ¢é tinh chéng oxy
héa cao. Ngoai ra, lexitin con c6 tac dung tdng cuwong qua trinh hép thy cac chit béo, moi
trudng hoa tan tét cac vitamin. Do d6, hdn hop tao nhii PEG/EG/lexitin dugc st dung dé
tang kha ning hép thu vin chuyén melatonin trong co thé, ddng thoi 1a chét bao vé

melatonin khoi cac tac nhan oxy hoa.

¢) Tao hdn hop vi nhil twong: Dung dich melatonin dugc tron voi hdn hop chét tao
nhii véi ty 16 10:90 (g/g) trong thiét bi tao nhii v6i nhiét do 40°C trong 10 phut dé tao
thanh hdn hop ddng nhit; va
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d) Hdn hop vi nhil tvong thu dugc & bude ¢ duoc dé qua dém, & nhiét do phong,
sau d6 duge ddng hoa vai tde dd 2000 vong/phut va lap lai 5 1an dé loai bo dung moéi va
thu duoc h€ vi nhil trong nano melatonin.

Vi dy thye hién giai phap hitu ich
Vi du: Ché tao 100 g hé vi nhil trong nano melatonin

Chudn bi dung dich melatonin bang cach hoa tan 2 g melatonin vao 40 g dung moi

etanol & nhiét dd 40°C két hop rung sidu am cho dén khi tao thanh dung dich ddng nhét;

Chudn bi hdn hop chit tao nhii PEG/EG/lexitin bang cach tréon 9 g PEG 1000 vao.
90 g EG, sau d6 bd sung 3 g lexitin. Hon hop dwoc khudy tron trong thoi gian 20 phut &
nhiét 46 40°C;

Tron 10 g dung dich melatonin duogc trdn v61 90 g hdn hop chét tao nhil trong thiét

bi tao nhil & nhiét d6 40°C trong 10 phut dé tao thanh hdn hop déng nhét;

Hbn hop vi nhil twong trén duge dé qua dém, & nhiét do phong, sau d6 dugce dong
hoa véi toe do 2000 vong/phut va ldp lai 5 lan dé loai bo dung modi va thu duoc 100 g hé
vi nhii trong nano melatonin.

Tién hanh thi nghiém nhu phan mé ta chi tiét giai phap hitu ich & trén. San phdm
tao thanh duoc tién hanh kidm tra v6i cac phuong phap phan tich hién dai. Két qua phan

tich nhu sau:

1. Két qua do HR-TEM

Mau nano melatonin dang dung dich phan tan trong dung mdi nude dugce tién hanh
phan tich bing kinh hién vi dién tir truyén qua c6 d6 phan giai cao (HR-TEM) JEM 2100.
Két qua HR-TEM cho thiy dung dich melatonin phan tdn tdt trong nudc, co chira cac hat
nano melatonin hinh cau c6 duong kinh khoang 10-30 nm.

2. Két qua phan tich ham lugng

Ham lugng cuia melatonin trong mau duoc do béng HPLC. Két qué dinh lugng cho

thiy ham lugng melatonin trong mau phan tich dat 9,76 %.

3. K&t qua phan tich chi tiéu hoa ly va vi sinh vat



2491

Mau nano melatonin sau khi ché tao dugce di ki€m nghi€ém cac ti€u chuan vé vi sinh

vat va héa ly. Két qua kiém nghiém dugc thé hién trong bang duéi day:

STT Tén chi tiéu Pon vi Phuong phap thir Két qua
Téng vi sinh vét hiéu KPH
10.1 CFU/mL ISO 4833-1:2013 ~
khi (LOD:1 CFU/mL)
KPH
10.2 Cl. Perfringens CFU/mL TCVN 4991:2005
(LOD:1 CFU/mL)
KPH
10.3 Coliforms CFU/mL TCVN 6848:2007
(LOD:1 CFU/mL)
TCVN 7924 -2:2008 KPH
10.4 E. coli CFU/mL
(LOD:1CFU/mL)
Téng s6 bao tir mam KPH
10.5 , TCVN 8275-1:2010
men-moc (LOD:1 CFU/mL)
KPH
10.6 Ham lugng Cadmi mg/kg | H.HD.QT.429(ICP-MS)
(LOD:0,004 mg/kg)
10.7 Ham lugng Chi mg/kg | HHD.QT.429(ICP-MS) <0.025
10.8 b6 pH - H.HD.QT.070 8,64
10.9 Ty trong g/mL NIFC.05.M.197 1,056

Két qua cho théy, mau melatonin ché tao duogc dat cac chi tidu v& an toan thuc phém.

Hiéu qua dat dwgce cia gidi phap hiru ich

Pa ché tao thanh céng hé vi nhil twong c6 chia céac tiéu phan nano melatonin c6
kich thu6c tiéu phan trong khoang 10-30 nm, ham lugng melatonin trong hé vi nhii la
9,76 %
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Yéu cau bao hj

1. Quy trinh diéu ché hé vi nhii twvong nano melatonin, trong d6 quy trinh niy bao

gom cac budc:

a) chuin bi dung dich melatonin bing cach hoa tan vio dung méi etanol theo ty 18 1a
1:20 (g/g) & nhiét d6 40°C két hop rung sidu 4m cho dén khi tao thanh dung dich ddng

nhit;

b) chuén bji hdn hop chit tao nhii PEG/EG/lexitin, trong dé hdn hgp bao gdm PEG
1000, EG, lexitin dugc tron véi ty 1€ 3:30:1(g/g/g) va dugce khuéy tron trong thoi gian
20 phit ¢ nhiét d6 40°C;

¢) tao hdn hop vi nhii twong, trong d6 dung dich melatonin dugc tron v6i hdn hop chit
tao nhii v&i ty 16 10:90 (g/g) trong thiét bi tao nhil v&i nhiét d6 40°C trong 10 phut dé
tao thanh hdn hop ddng nhét; va

d) dé hon hop vi nhil tvong thu duge ¢ bude ¢) qua dém, & nhiét d phong, sau d6
duoc ddng hoa véi tée dd 2000 vong/phut va lip lai 5 14n dé loai bé dung méi va thu

duoc hé vi nhil trong nano melatonin.
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Hinh 1. Hinh dnh va kich thuéc tiéu phdn melatonin chup bang TEM





