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(57) Giai phap hitu ich d& xuét quy trinh bao ché h¢ vi nhil nano cuminaldehyt
(cuminaldehyde) bao gdm céc budce:

i) chu?m bi hén hop chit mang, trong d6 hon hop nay dugc chuén bi bing cach
khudy trn deéu cac chat mang dwoc chon tir nhom bao gobm Span 80, Tween 20 va PEG-
200, trong d6 cac chat mang dugce khuay trdn theo ty 1€ phan khoi lwgng bang nhau;

_ i) tién hanh b sung 1in lugt chit cAn phén tdn cuminaldehyt, chat nhii héa vao
hon hgp chat mang & budce 1), trong do:
chit nhil héa duoc chon tir nhém bao gdm Tween 80 va Kolliphor EL;
ty 16 khdi lwong cia cuminaldehyt/chit nhii héa/hbn hop chit mang 13

khoang 5/7/4;

iii) gia nhiét hdn hop dn khoang 40°C va tién hanh khudy & téc do 600
vong/phit trong khoang 1 gio;

iv) bd sung nho giot nuéc khir khoang vao hén hop & budc iii) theo ty 1 khoi
lugng nude khir khoang/ hon hop & budc iii) 1a khoang 5/1;

v) tién hanh khudy tron hén hop bang séng siéu 4m sir dung bd xir 1y siéu 4m &
cuong do khoang 200 W/cm dé thu dugc hé vi nhil;

vi) luu trit hé vi nhii trong béng 61 & nhiét d6 phong trong 24 gi dé 6n dinh hé
vi nhil tuong.

Quy trinh theo giai phép hitu ich cho phép tao ra hé€ vi nhil cuminaldehyt o 6n dinh

v6i ham lwong hoat chét phi hop, vira dam bao d6 bén kich thuéc hat, dong thoi gitp
tang sinh kha dung va tdng do hoa tan trong nudc.
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Linh vire ki thuat dwge dé cap

Giai phap hiru ich lién quan dén cdng nghé nhil twong nano trong linh vuc Y-
Dugec. Cu thé, giai phép hitu ich d& xuét quy trinh bio ché hé vi nhii nano cuminaldehyt
(cuminaldehyde) ma cho phép tao ra hé vi nhii cuminaldehyt én dinh v&i ham hrong
hoat chit phit hop, vira ddm bio d6 bén kich thuéc hat, dong thoi gitip ting sinh kha
dung va tang do hoa tan trong nudc.

Tinh trang ky thuit cta giai phap hiru ich

Cuminaldehyt (hay danh phap tiéng Anh théng dung theo hé thong TUPAC 13 4-

Isopropylbenzaldehyde) 13 mét hop chit him co tw nhién véi cong thirc phin tir

COOHODOO. Hop chét nay 13 mot benzaldehyt v6i mot nhém isopropyl duoc thé & vi

tri thit 4 va c6 cong thirc cdu tao sau day:

Q\
e e
Cuminaldehyt

Hop chét nay thudong & dang diu khong mau dén vang, khong tan trong nude.
Nhu dugc mod ta trén diy, cuminaldehyt, hay mot aldehyt thom, dugc dat tén tir mét
trong nhitng ngudn trr nhién chinh cta né6 13 cay thi 13 (Cumin cyminum). Ngoai thi 13,
cuminaldehyt con dugc tim thiy trong tinh dau ciia bach dan, mét dugc (myrrh) va qué
don (cassia). N6 c6 mui d& chiu va gbp phan tao nén mui thom ctia céc loai diu nay.
Ngay nay, hau hét cuminaldehyde thwong mai 12 tong hop. N6 duge ban dudi dang

thanh phan cho chat tao hwong, nudc hoa va cac san pham c6 chira huong li€u khac.

Cuminaldehyt dugc xac dinh, vi 12 mdt phén tir nho, tc ché qua trinh tao sgi cia

alpha-synuclein (T3i liéu 1), néu téng hop lai, s& tao thinh cc soi khong hoa tan trong
1
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céc tinh trang bénh ly dic trung boi thé Lewy nhu bénh Parkinson, chimg sa sut tri tu¢
v6i thé Lewy (Tai lidu 2) va teo nhiéu hé théng (Tai lidu 3).

Ngoai ra, hop chit Cuminaldehyt cling dugc xac dinh 13 gép phin gitp hé titu
hoéa hoat dong t6t hon. Hoat cht ndy con ¢ thé giup chitra bénh gan nhiém m& nho cac
dic tinh chéng oxy héa cia cuminaldehyt chéng lai cac ton thuong do oxy héa gly ra sy
luu trit chit béo trong gan.

Nghién ctru tai phong thi nghiém Ngién ciru Ung thu ¢ Nam Carolina M¥ con
phat hién ra ring cumin c¢6 thé chong lai bénh ung thu nhd vao céc tinh chét hoat dong

ctia cuminaldehyde, 1am chim sy phét trien cua cac khoi u. N6 cling c6 déc tinh day

O~

1 1 174 titial A p— Ao A mn s F1AT A A A P A S 2
nhanh qua trinh san xuit cic enzyme giai doc va chong ung thu va ¢ thé giiin ngan
Y 5 5 o il

ngtra ung thu rudt gia.

RS rang, c6 thé thdy ring, cuminaldehyt 12 hoat chét ¢6 phd hoat tinh rong c6 gia
tri thwong mai. Bén canh d6, cong nghé nano héa cua cac hop chit 1a m6t nhanh mé
rong nhanh chéng trong linh virc Y-Duge. Ngoai viée bao vé cac hop chét hoat tinh, con
gitip cai thién kha dung sinh hoc, kha nang hoa tan va su hép thu. Hoat chit dugce bao
nano c6 thé con duge ting dung trong thuc phim chirc ning va dd udng dé cai thién stic
khoe ctiia nguoi ti€u dung, thay @i mii vi va két cAu ciia san phim. Ngoai ra, cong nghé
chit mang nano (nanocarrier) cling da dugc img dung hiéu qua vao viéc phat trién hé
phéan phdi nhim khic phuc nhitng han ché cia cach bao ché truyén thong. Ung dung ctia
no6 da dugc md réng sang cac linh vuc dugce phim khac nhau tir dang bao ché tiém dén
dang bao ché udng va dang bao ché bén ngoai. Cong nghé nay, ngoai vic bao v€ cac
hop chat hoat tinh sinh hoc mét cach én dinh, con cai thién kha dung sinh hoc, kha ning

hoa tan, su hip thu va tinh huéng dich.

Trong sb cac loai chét mang nano khéc nhau, t6t hon néu Iya chon duoc hé chét
mang va chat nhii héa nano cho phép tao ra cac diém nhu hiéu qué bao cao hon, én
dinh hon, kha ning twong thich t6t hon, doc tinh thap hon, cai thién hiéu qua phan tin

trong nudc ctia ché pham chira ching va kha ning san xuat lién tuc.
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Michael Adu-Frimpong va cong su md ta nghién ciru tao ra h€ nhii trtong nano ty
nhii héa cuminaldehyt (Cuminaldehyde self-emulsified nanoemulsion - CuA-SEN) méi
dé ting cuong kha ning chéng nhiém déc gan & chuft bi nhiém ddc gan bsi cacbon
tetraclorua (Ti liéu 4). Cu thé, trong nghién cfru ndy CuA-SEN duge diéu ché va t6i uu
héa d& cai thién kha dung sinh hoc dudng udng va chéng nhiém doc gan. Cu thé hon,
CuA-SEN dugc didu ché bing cach sir dung lugng cuminaldehyt can thiét 1dm thanh
phan hoat tinh, triglyxerit mach trung binh (MCT) tinh khiét 1am pha dau, Kolliphor-EL
13m chét hoat dong b& mat va PEG-200 1am chét dong hoat dong bé mit. CuA-SEN tién
c6 dic sau d6 duoc tir tir trdn v6i nude cht 2 1an (DDW) va khudy lign tuc & toc do 750
vong/phit bing may khudy tir & 25°C. CuA-SEN dugc t6i wu héa ciing duge chuin b
béng cach tron cuminaldehyt va MCT (1:1, v/v), Kolliphor-EL (34,26% v/v) va PEG-
200 (17,84% v/v), va hén hop sau d6 dugc xit Iy nhu diwge md ta trén day.

Anand Prakash va cong s mo ta nghién ctru anh hudng clia qué trinh nhii twong
hoéa nano déi véi hoat tinh khang khun va chéng mang sinh hoc cua cac loai tinh dau
gia vi dugce chon va céc thanh phan chinh ctia ching bao gbm linalool, cuminaldehyt,
anethol, citral and beta-caryophyllen chéng lai vi khudn Salmonella enterica
Typhimurium (Tai liéu 5). Nhil trong nano cia cac tinh diu (EO) va cac thanh phan
chinh cia chiing duoc didu ché bing phuong phap nhil tuong héa sidu 4m. Cac ndng o
cia EO va céc thanh phan chinh ciia ching dugc giit & mirc 5% (v/v) trong tt ca céc
mAu. Nhil twong thd ban dau dugc chuén bi bang cch tron cac EO hodc cac thanh phan
ctia ching (750pl) v6i Tween-80 (1500 pl) va tao ra thé tich cudi 1a 15 ml bing nudc
cAt. Kich thudc giot ctia nhil twong tho sau d6 duge khir bang cach siéu 4m trong mot
siéu 4m dau do (Labman, Model PRO-250) & bién d6 70 trong 10 phut khi bat xung 30
gifly va 30 gidy tét. Cbc nhil trong duge giit bén trong nudce da tdm dé giam nhiét sinh
ra trong qua trinh siéu am.

Tai liéu tham khao

Tai liu 1: Morshedi D et.al.: “Cuminaldehyde as the Major Component of
Cuminum cyminum, a Natural Aldehyde with Inhibitory Effect on Alpha-Synuclein
Fibrillation and Cytotoxicity”, Journal of Food Science 80 (10), Sep 2015.
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Tai litu 2: Arima K etal: “Immunoelectron-microscopic demonstration of
NACP/alpha-synuclein-epitopes on the filamentous component of Lewy bodies in
Parkinson's disease and in dementia with Lewy bodies”, Brain Res., 808 (1): 93-100,
October 1998.

Tai liéu 3: Arima K et al: “NACP/alpha-synuclein immunoreactivity in
fibrillary components of neuronal and oligodendroglial cytoplasmic inclusions in the
pontine nuclei in multiple system atrophy”, Acta Neuropathol. 96 (5): 439-44,
November 1998.

Tai liéu 4: Michael Adu-Frimpong et.al.: “Novel cuminaldehyde self-emulsified
nanoemulsion for enhanced antihepatotoxicity in carbon tetrachloride-treated mice”,
Journal of Pharmacey and Pharmacology, 05 June 2019.

Tai liéu 5: Anand Prakash et.al.: “Effect of Nanoemulsification on the
Antibacterial and Anti-biofilm Activities of Selected Spice Essential Oils and Their
Major Constituents Against Salmonella enterica Typhimurium”, Journal of Cluster
Science, 13 November 2019.

Ban chit ky thuit ciia giai phap hiru ich
Nhu duge md ta trén ddy, cuminaldehyt (cuminaldehyde) 1a hop chét khong tan

trong nudce, kho hép thu 1am giam d6 sinh kha dung, dic biét qua dudng miéng.

Do d6, muc dich cta giai phép hitu ich la khéc phuc nhugc diém vé d hoa tan
trong nudc cua cuminaldehyt.

Muc dich khac clia giai phap hitu ich 13 @ xuit giai phap dé bao ché hé vi nhil
nano cuminaldehyt ma cho phép tao ra hé vi nhii cuminaldehyt 6n dinh v6i ham luong
hoat chét phit hop, vira dam bao d6 bén kich thudc hat, déng thoi giup ting sinh kha
dung.

Dé dat duoc cac muc dich trén day, giai phap hitu ich @& xuét quy trinh bao ché

hé vi nhil nano cuminaldehyt bao gém cac budc:
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i) chun bi hdn hop chit mang, trong @ hdn hop niy dugc chuan bi bing cach
khudy troén déu céc chit mang duge chon tir nhém bao gbm Span 80, Tween 20 va PEG-
200, trong d6 cac chét mang dugc khuéy tron theo ty 1€ phﬁn khéi lugng b%mg nhau;

ii) tién hanh bd sung 14n lugt chét can phan tan cuminaldehyt, chét nhii héa vao

hén hop chit mang & bude i), trong d6:
chét nhii héa duge chon tir nhém bao gém Tween 80 va Kolliphor EL;

ty 18 khéi luong cia cuminaldehyt/chit nhii héa/hdn hop chit mang 13

khoang 5/7/4;

iii) gia nhiét hn hop dén khoang 40°C va tién hanh khudy & téc d6 600
vong/phut trong khodng 1 gio;

iv) bd sung nho giot nuéc khir khoang vao hdn hop & budc iii) theo ty 1& khéi
lwong nuéc khir khoang/ hdn hop & bude iii) 12 khoang 5/1;

v) tién hanh khudy trén hén hop bing séng siéu am st dung bd xir Iy siéu 4m &
cuong do khoang 200 W/cm dé thu dugc hé vi nhii;

vi) Iuu trit hé vi nhii trong béng t6i & nhiét d6 phong trong 24 git dé 6n dinh hé
vi nhil trong.

Theo mt phuong an, trong budce 1) hdn hop chit mang duoc chuin bi bing cach
khudy tron déu Span 80 va Tween 20 theo ty 18 khéi Iwrong Span 80/Tween 20 13 khoang
1/1.

Theo phuong 4n khac, trong budc ii) cinnamaldehyt cé dd tinh khiét it nht 1a
95%.

Theo phuong an khic nita, trong budc ii) cinnamaldehyt c6 dd tinh khiét 13
khoang 97%.

Theo phuong 4an khéic nira, trong budc ii) cinnamaldehyt & dang tinh dau

cinnamaldehyt.
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Theo phuong an khéac nita, tinh dau cinnamaldehyt dugc st dung c6 ngudn gbc

ttr hat thi 1a.
Theo phuong an khac nita, trong budc ii), chét nhii hoa 1a Tween 80.

Theo phwrong 4n khéc nita, trong budce iv), hon hgp con duge tron so bd trirde khi
tién hanh tron hdn hop bang séng siéu dm, trong d6 viéc tron so by duge thyuc hién & toc

d6 khudy 750 vong/phit trong khoang 0,5 gio.

Quy trinh bao ché theo gidi phap hitu ich cho phép tao ra h¢ vi nhil nano
cuminaldehyt chira c4c tiéu phan c6 kich thudc ddng déu, on dinh, chira ham luong hoat
chét cao (34,21mg/g, tuong ting khoang 3,421%) phu hop trong tiéu phan nano ma dam
bao d bén kich thuée hat, ddng thoi gitp ting sinh kha dung va ting d6 hoa tan trong

nudc.
Mo ta van tat hinh vé

Sau day, giai phap hiru ich con duwoc minh hoa thong qua cic phuong an cu thé

véi su tham chiéu dén hinh v€, trong do:

Hinh 1 13 két qua do su phan b6 ¢& hat ctia hé vi nhil nano cuminaldehyt theo
mdt phuong an duge vu tién cua gidi phap hitu ich.
M6 ta chi tiét giai phap hiru ich

Sau déy, giai phap hitu ich mo6 ta chi tiét phwong 4n cu thé ché tao hé vi nhil nano
cuminaldehyt, tuy nhién phuong an nay chi nham muc dich minh hoa cho giai phap hitu
ich, ma khong lam gidi han giai phap hiru ich.

Trong ban mé ta nay, thuét ngit "khoang" dugc dung @8 chi chinh gia tri s6 d6
cling nhu céc gia tri dugc xem la sai s6 nam trong khoang +10%, t6t hon 13 £5% cna gia
tri 56 d6.

Ngoai ra, thuat ngit “nhiét d§ phong” duoc ding dé chi nhiét d6 mdi trudong xung
quanh. Theo mdt phuwong 4n duge wu tién, thudt nglt nay dugc dung d& nhiét d6 nam

trong khoang tir 25 dén 37°C, t6t hon 13 nhiét d6 khoang 30°C.
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Giai phép hitu ich @& cip dén quy trinh bao ché hé vi nhil nano cuminaldehyt
chira cAc tiéu phén c6 kich thudc ddng ddu, én dinh, chira him lrong hoat chét cao phd
hop, dam bao dd bén kich thudc hat, dong thdi giup ting sinh kha dung va ting d6 hoa
tan trong nudc. Quy trinh theo gidi phap hiru ich s& dwgc mo ta mdt cach chi tiét hon
dudi day.

Buéc i) chudn bi hdn hop chéit mang

Trong budc nay, trudce tién hdn hop chit mang, cu th& 13 hdn hop chat mang pha
dAu duoc chudn bi. Cin hru ¥ ring, t¥ 16 pha dAu, pha nuée va ndng do chét hoat dong
b& mit, cht mang déu anh hudng dén su hinh thanh va n dinh ctia vi nhil twong. Theo
do, theo pmrong an cu thé, hén hop chét mang dugc chuén bi bz"‘;ng cach khuéy trdn déu
cac chét mang duogc chon tlr nhém bao gdm Span 80, Tween 20 va PEG-200. Céc chét
hoat ddng b mit nay duoc x4c dinh 13 c6 tinh on dinh, kha nang tuwong thich rong va
tinh linh hoat cao. Ddng thoi ching cling d& dang tao hdn hop ma cho phép phén tan

mot cach hiéu qua cuminaldehyt va 6n dinh trang thai phén tan.

Span 80 hay Sorbitan Monooleat (Sorbitan Monooleate) la chit hoat dong bé mit
khong ion, & dang long c6 mau vang dén nAu, c6 cong thirc phan tr CypyHyyOp v6i cOng

thirc ciu tao sau dy.

o ~OH

OH
Span 80
Tween 20 hay Polysorbat 20 (Polysorbate 20) la chét hoat dong bé mit este clia
polyoxyetylen sorbitan axit béo. Tween 20 c6 mot dAu than nude va mdt dau than diu
nén dugc sir dung chi yéu véi vai trd nhil hoa, tAc nhan hoat dong bé& mit pitp ting sy

6n dinh cua nhil tuong.
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Tween 20

PEG-200 hay Macrogol 200 hay Polyetylen glycol (Polyethylene glycol) la
polyme mach dai c6 céng thitc HOCH,(CH,OCH,),,CH,OH, trong d6 m thuong 1a 4,2.
Hop chét ndy c6 tac dung nhwr 13 chit hoat dong bé mit 6n dinh, wa nudc. Dung dich
nuée hop chét nay c6 thé dugc sit dung 1am t4 duge tao hdn dich hodc diéu chinh do
nhét va d6 dic cia hdn dich. Khi két hop v6i céc chét nhii héa khac, né c6 thé hoat
dong nhv chét 4n dinh nhil trong.

Cac hop chat nay cé the duge st dung & dang thu mua tir cac ngudn san c6 ban

trén thi trudng.

Theo phuong an cu thé, cac chit mang dugc khudy tron theo ty 1& phén khéi
luong bang nhau dé tao ra hén hop chét mang pha dau. Theo mét phuong 4n cu thé dac
biét duge wu tién, trong budc i) hdn hop chit mang duge chuén bi bang cach khudy tron
déu Span 80 va Tween 20 theo ty 1€ khéi lwong Span 80/Tween 20 1a khoang 1/1. Theo
mdt phuong 4n cu thé khac, trong bude i) hén hop chét mang dugc chudn bi bang cach
khudy tron ddu Tween 20 va PEG-200 theo ty 1¢ khéi lugng Tween 20/PEG-200 1a
khoang 1/1. Theo mot phuong an cu thé khéc, trong budc i) hdn hop chit mang dugc
chuén bi bing cach khudy tron déu Span 80 va PEG-200 theo ty 1¢ khéi lugng Span
80/PEG-200 1a khoang 1/1. Theo m¢t phuong an cu thé khac, trong budc i) hdn hop
cht mang dugc chudn bi bing cach khudy tron déu Span 80, Tween 20 va PEG-200
theo ty 18 khbi hrong Span 80/Tween 20/PEG-200 12 khoang 1/1/1.
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Budc ii) tién hanh bd sung 14n Iuot chit cAn phén tan cuminaldehyt, chét nhii héa vao

hén hop chit mang pha diu & buéc i)

Trong budc tiép theo, chit cin phén tin cuminaldehyt, chit nhil héa duge lan

lugt bd sung vao hon hop chét mang.

Mic du khong c6 gi6i han bat ky nao dbi v&i cuminaldehyt dwgc st dung theo
giai phap hitu ich (n6i cach khac, cuminaldehyt & dang va c6 ngudn gbc bat ky déu c6
thé sir dung theo giai phap hitu ich), tuy nhién theo phuong 4n cu thé, trong budc ii)
cinnamaldehyt t&t hon 12 c6 @9 tinh khiét it nhit 12 95% @& tranh anh huéng bat lgi c6
thé c6 do tap cht. Theo phwong 4n khac nira, t6t hon nita trong buée ii) cinnamaldehyt
c6 d6 tinh khiét 13 khoang 97%. Cinnamaldehyt c6 d6 tinh khiét yéu cau ndy c6 thé thu

mua tir cac nha cung cAp sin ¢6, vi du, Sigma Aldrich (M3).

Theo mét sb phuong an khac nita, trong bude ii) cinnamaldehyt & dang tinh dau
cinnamaldehyt, t5t hon 13 c6 ngudn gdc tix hat thi 13 bdi c4c hoat tinh gia tri cla tinh dau
tur nhién sin c6 nay.

Trong budc ii) nay, chét nhii héa con duoc sir dung dé 1am giam strc cing bé mit
cuia cac pha, tir d6 giup duy tri su 4n dinh cAu tric cia hé nhil twrong. Theo mot sb
phwong 4n cu thé, chit nhii héa duge chon tr nhém bao gdm Tween 80 va Kolliphor
EL.

Tween 80 hay Polysorbat 80 (Polysorbate 80) la chét ludng than véi mot dau
than du va mot dAu than nuée, trong d6 dau than dau 13 Polyoxyetylen sorbitan va dau
than dAu 13 c4c axit béo trong d6 chii yéu 13 axit oleic. Hop chét nay c6 cong thirc héa

hoc CgqH124046 va ¢6 ban sin trén thi trudng.

Kolliphor EL, truéc ddy con duge goi 1a Cremophor EL, 12 nhén hiéu d& dang ky
cia Tap doan BASF (BASF Corp.) d6i voi loai dau thau dau dugc polyetoxyl héa.
Kolliphor EL 1 chét hoa tan va chét nhii hoa khong ion duoc tao ra bang cach cho dau

thau dau phan tmg véi etylen oxit theo ty 1& mol 1:35.
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Theo phuong 4n cu thé duge wu tién, trong bude ii) chét nhii hoa duge st dung 13

Tween 80.

Cén hru y rﬁng, d6i véi cong nghé nano, vi€c st dung n@)ng dd hoat chét cao s&
din dén mat d6 cac hat nano diy, dudi tc dung cia luc hut tinh di€n, cac hat s& dé két
tu, anh hudéng bét loi dén viéc st dung. Do d6, theo mot sb phuong an, trong budc ii)
cuminaldehyt, chit nhii héa, va hdn hop chit mang pha dau & budc i) dugc tron 1an theo
t{ 18 khbi luong ciia cuminaldehyt/cht nhii héa/hdn hop chit mang pha dau 12 khoang
5/7/4.

Buéec iii) x Iy gia nhiét, khudy hén hop & budc ii).

Trong budc nay, sau khi hoan thanh viéc bd sung, hon hop thu duge duge gia
nhiét dén khoang 40°C va tién hanh khudy & tbc d6 600 vong/phit trong khoang 1 gid.
Viéc gia nhiét va khudy tron 13 k§ ning ma ngudi c6 hiéu biét trung binh trong linh vyc
ndy thong thao. Ngoai ra, ciing khong ¢6 bit ky giéi han cu thé nao ddi véi budce nay,

do d6 thiét bi bat k ddu c6 thé sir dung cho muc dich ndy cia giai phap hitu ich.
Budc iv) bd sung nuéc.

Hon hop sau khi dugc xt ly gia nhiét, khqu tron & budec iii) s€ dugce ) sung
nuée. Nude duge bd sung t6t hon 13 nuée duge khir khodng dé giam cac anh hudng bat
loi dén hé vi nhil.

Theo mét sb phuong an, nuede duge khir khoang 1a nude cAt duoc khir khoang.

Theo mét s6 phuong 4n, nude duge bd sung nhé giot vao hdn hop & bude iii) cho

muc dich phan tan hiéu qua.

Theo phwong 4n cu thé, theo ty 1€ khéi lugng nude khir khoang/hdn hop & bude
iii) 1a khoang 5/1.

Theo phuong an khéc nita, trong budce iv), hdn hop con dugc trdn so bd trude khi
tién hanh tron hdn hop bing séng siéu m (trong bude v)), trong d6 vige tron so by duge
thue hién & téc @6 khudy 750 vong/phut trong khoang 0,5 gi¢ cho myc dich phén tan
hi€u qué hon nira.
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Bude v) tién hanh khudy tron hdn hop.

Trong budc tiép theo, sau khi hoan thanh viéc bd sung nudc, hdn hop dugc tién
hanh khudy tron. D& ting hiéu qua phén tan, ting d6 6n dinh cia hé vi nhii nano thanh

phim, viéc khudy trén hén hop tdt nhit 12 duge thuc hién sir dung séng siéu dm.

Theo phuong an cu thé, viéc khudy tron hén hop bang song sidu 4m dugc thyuc
hién st dung bo xir Iy siéu 4m. Cudng dd duoc chon t6t hon 13 khoang 200 W/cm dé thu

dugce hé vi nhii 6n dinh.
Buéc vi) 6n dinh hé vi nhil nano.

Sau buéc i), hé vi nhil con ¢6 thé durge lu trit béng t5i & nhiét do phong trong 24

gity @ 6n dinh hon nita hé vi nhil tuong.

Nhiét 46 phong 13 nhiét d nim trong khoang tir 25 dén 37°C, t6t hon 12 nhiét 4o
khoang 30°C.

Vi du thwe hién giai phap hitu ich
Vidu1: Ché tao hé vi nhil nano cuminaldehyt

Trong vi du cu thé nay, hé vi nhil nano cuminaldehyt dugc ché tao theo cac budc

sau day.

- Chuén bj hén hop chit mang pha diu bing cach bd sung 10 g Span 80 vao 10 g

Tween 20. Hon hop ndy sau d6 duge khudy tron déu.

- Tiép theo, 25g Cuminaldehyt (d6 tinh khiéy 95%) va 35g Tween 80 1an luot

dugce bd sung vao hdn hop chat mang duge chuan bi & bude trén.

- Gia nhiét hdn hop dén khoang 40°C. Sau d6, tién hanh khudy & téc d6 600
vong/phut trong khoang 1 gio.

- B6 sung nhé giot 355g nuéc khir khoang vao hdn hop thu duge & budc trén.

- Tién hanh khuay trén hon hgp bang séng siéu dm sit dung bd xir 1y si€u dm &

cuong 46 khoang 200 W/cm dé thu duoc hé vi nhil.

11
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- Lru trft hé vi nhil trong béng t6i & nhiét d6 phong trong 24 gi® dé n dinh hé vi
nhil tuong.

Vi du 2: Dic tinh cua hé vi nhii nano cuminaldehyt

Sau khi duoc ché tao, hé vi nhil nano cuminaldehyt durgc tién hanh thir nghiém

dé x4c dinh cac dic tinh.
1. Dinh lrong cuminaldehyt

MAu dang 16ng mau vang nhat dung trong lo thity tinh mau niu nép xody, dan
nhan dugc thir nghiém dé dinh lugng cuminaldehyt theo phuong phép Tiéu chuén co s&
(TCCS) tai Vién Thyc phim chirc nang, Trung tAm Kiém nghiém, Khu céng nghé Lang
Hoa Lac. Két qua cho thé.y mau chita 34,21 mg/g cuminaldehyt, 13 ham lwong phi hop

v6i tidu phan nano (thwdng tir 3 dén 5%).
2. K&t qua do kich thiréce hat

Nhu duge thé hién trong Hinh 1, mAu nano cuminaldehyt dang long chira trong
lo kin dugc tién hanh phan tich bing phuong phap do kich thudc hat theo Tiéu chuan
NSX tai Trung tdm Phén tich — Kiém nghiém TVU, Dai hoc Tra Vinh. Cu thé mau duoc
phan tan trong nuéc, nhiét d6 ctia hé théng 12 25°C. Két qua cho thiy h¢ vi nhil nano
cuminaldehyt phan tan t6t trong nudc, chu yéu chira cac hat nano cuminaldehyt c6
dudng kinh (d) ndm trong khoang tix 44,18 dén 176,5 nm (2 dinh, trong d6 dinh thir nhét
176,5 v&i % cudng @6 55,3% va dinh thit hai 44,18 nm véi % cudng do 44,7%), voi
kich thugc trung binh 1a 70,73 nm.

Hiéu qua dat dwgc ciia gidi phap hiru ich

Giai phap hitu ich thanh cong trong viéc tao ra hé vi nhii nano cuminaldehyt chira
cac hat nhé véi cac dac tinh hoa ly 4n dinh, v6i ham lwgng hoat chét phil hgp, vira ddm
bao d bén kich thudc hat, ddng thoi gitp ting sinh kha dung va ting d6 hoa tan trong

nudc.

12
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Yéu ciu bao h
1. Quy trinh bao ché hé vi nhii nano cuminaldehyt (cuminaldehyde) bao gdm céc budc:
i) chuén bj hén hop chit mang, trong d6 hén hop nay dwoc chudn bi bang cach
khudy tron ddu cac chit mang dwoc chon tr nhém bao gbm sorbitan monooleat (Span

80), polysorbat 20 (Tween 20) va polyetylen glycol (PEG-200), trong d6 céac chit mang
duge khudy tron theo ty 16 phan khdi lugng béang nhau;

ii) tién hanh b sung 1an luot chit cAn phan tan cuminaldehyt, chat nhii héa vao

hén hop chit mang & buée i), trong d6:

chit nhii héa duge chon tir nhém bao gdm Tween 80 va macrogolglycerol

ricinoleat (Kolliphor EL);
ty 16 khéi lugng cia cuminaldehyt/chét nhii héa/hdn hop chét mang 13

khoang 5/7/4;

iii) gia nhiét hdn hop dén khoang 40°C va tién hanh khudy & toc do 600
vong/phtt trong khoang 1 gio;

iv) bd sung nhé giot nudc khir khodng vao hdn hop & bude iii) theo ty 1& khdi
lwgng nude khir khoang/ hdn hop & budc iii) 1a khoang 5/1;

v) tién hanh khuiy tron hén hop bing séng siéu 4m st dung bd xt 1y si€u 4m &
cudng d6 khoang 200 W/cm dé thu dugc hé vi nhil;

vi) lwu trit hé vi nhii trong béng t6i & nhiét d6 phong trong 24 gid & on dinh hé
vi nhil tuong.

2. Quy trinh theo diém 1, trong d6 trong buéc i) hén hop chat mang duge chuin bi bing
cach khuy tron déu Span 80 va Tween 20 theo ty 18 khéi lugng Span 80/Tween 20 1a
khoang 1/1.

3. Quy trinh theo diém 1 hodc diém 2, trong d6 trong buéde ii) cinnamaldehyt c6 do tinh
khiét it nhat 13 95%.

13
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4. Quy trinh theo diém bét ky trong sb6 cac diém néu trén, trong d6 trong budc ii)
cinnamaldehyt c6 d6 tinh khiét 13 khoang 97%.

5. Quy trinh theo diém 1 hoic 2, trong d6 trong budc ii) cinnamaldehyt & dang tinh dau
cinnamaldehyt.

6. Quy trinh theo diém 1, 2 hoic 5, trong d6 tinh diu cinnamaldehyt dugc stt dung c6
ngudn gde tir hat thi 13,

7. Quy trinh theo diém bét ky trong s6 cac diém néu trén, trong d6 trong budc ii), chét
nhil hoa 1a polysorbat 80 (Tween 80).

8. Quy trinh theo diém bét ky trong sb cac diém néu trén, trong d6 trong budc iv), hon
hop con duge tron so bd trude khi tién hanh trén hdn hop bang séng siéu am, trong d6
viée tron so bd duge thuc hién & tc d6 khudy 750 vong/phut trong khoang 0,5 gid.

9. Quy trinh theo diém bat ki trong s cac diém néu trén, trong d6 trong bude vi), nhiét -
d6 phong 12 nhiét 6 ndm trong khoang tir 25 dén 37°C, t6t hon 1a nhiét do khoang
30°C.
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