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Abstract: This study aims to ameliorate the water solubility of flurbiprofen by using s-cyclodextrin
(B-CD). The drug/ligand 1:1 (M/M) stoichiometry was determined based on the effect of 5-CD on
the solubility of flurbiprofen. Several methods of preparing flurbiprofen/s-CD inclusion complex
were investigated and a solvent method using hot water to dissolve the starting materials was
selected. The selected method showed a lot of advantages such as high complexing ability, good
product yield, simple and eco-friendly process. The obtained product was characterized using
various analytical techniques such as high-performance liquid chromatography, differential
scanning calorimetry, Fourier transform infrared spectroscopy, X-ray diffraction and scanning
electron microscopy. The product had a predominantly amorphous form with clathrate particles of
about 2-7 um in size, irregular edges and rough surfaces. The study results show that in the
complexing process, flurbiprofen replaced water molecules located in the conical cavity of S-CD.
The complex contained 19.91% flurbiprofen by mass with water solubility at 37°C was 1,100 pg/ml.
The results also show that the complexing with 5-CD significantly improved the water solubility of
flurbiprofen by both speed and level.
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Diéu ché va mo ta mot sd dic tinh cua phic hop
bao phan tir flurbiprofen/g-cyclodextrin

Nguyén Thi Thanh Binh”, H6 Thi Quynh Xuén, Nguyén Thi Hai Yén
Khoa Y Dugc, Pai hoc Quéc gia Ha Noi, 144 Xudn Thity, Cau Gidy, Ha Ngi, Viét Nam

Nhén ngay 08 thang 7 nam 2020
Chinh sira ngay 14 thadng 7 nam 2020; Chéap nhan dang ngay 15 thdng 7 nam 2020

Tém tit: Nghién ctru dugc tién hanh nhim cai thién do tan trong nude cua flurbiprofen bang cach
sir dung S-cyclodextrin (8-CD) dé tao phirc hop bao phén tir. Can cir vao anh hudng cua S-CD dén
d6 tan cua flurbiprofen d xac dinh dugc ty 1& mol tao phic giira hai chat nay 1a 1:1. Qua khao sét
da lvya chon dugc phuong phap diéu ché phuc hop flurbiprofen/g-CD véi nhiéu wu diém nhu kha
nang tao phtrc cao, hiéu suat thu san pham tdt, quy trinh don gian, than thién véi mdi truong. Cac
k§ thuat phan tich nhu sic ky 1ong hiéu ning cao, nhiét quét vi sai, phd hong ngoai bién d6i Fourier,
nhiéu xa tia X va kinh hién vi dién tor quét da dugc sir dung dé md ta cac dac tinh caa phirc hop.
Nghién ctru dd ching t6 trong qua trinh tao phirc, cac phan tir flurbiprofen thay thé cac phan tir nudc
nam trong khoang ngi phan tir cia -CD. Phiic hop thu duoc chira 19,91% flurbiprofen theo khéi
lwong, do tan trong nude & 37°C 1a 1100 pg/ml. Chat ran thu dwoc sau khi say khd c6 dang chu yéu
1a v6 dinh hinh véi nhiing tiéu phan hinh kh6i bo khong déu, bé mit tho, kich thudc khoang 2-7 pm.
Két qua thuc nghiém ciing cho thiy viéc tao phtrc voi f-CD dé 1am gia ting ca toe do va mirc do
hoa tan cua flurbiprofen trong nuéde.

Tir khéa: Flurbiprofen, s-cyclodextrin, phic hop bao phan tir, d6 tan trong nudce, diéu ché, mo ta.
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1. Mé& dau

Flurbiprofen 1a mot thudc khang viém khong
steroid. Nho kha ning e ché khéng chon loc
enzyme cyclooxygenase, flurbiprofen ngin can
qua trinh téng hop prostaglandin G2 va H2 tir
axit arachidonic. Thudc c6 tac dung cai thién tinh
trang viém, dau, sung va st [1]. Flurbiprofen
cling duoc chung minh 14 ¢6 tac dung trc ché két
tap tiéu cau rat manh [2], lam giam nguy co va
tri hodn sy xuat hién cua bénh Alzheimer [3-6].
Cong thirc cdu tao cia cia hop chit nay duoc
trinh bay trong Hinh 1.

" Téc gia lién hé.
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Hinh 1. Cong thirc cdu tao cta flurbiprofen.

Flurbiprofen kém tan trong nudc, diéu nay
anh huong khong nho dén tdc d6 hap thu clng
nhu sinh kha dung va hiéu qué diéu tri cua thude.
Bén canh céc bién phap nhu bao ché thube dudi
dang elixir [7], hé phan tan rin [8,9], dwa vé dang


mailto:binhnguyen@vnu.edu.vn

42 N.T.T. Binh et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 36, No. 3 (2020) 40-48

mudi [10], hé vi nhil twong [11], tao phirc véi
cycloamylose [12],... viéc st dung p-
cyclodextrin (5-CD) dé bao Iy cac phan tir duoc
chat ciing da duoc chirng minh 14 ¢d tac dung cai
thién @& hoa tan va sinh kha dung cua
flurbiprofen [13-15]. Pang chi y la f-CD c0 tinh
tuong thich sinh hoc cao, viéc su dung
oligosaccharide dang vong nay theo duong udng
hoan toan khong gy doc. Mat khac, f-CD con
gitp 1am giam mot s6 tac dung phu cia thude nho
Va0 Viéc giam licu dung cting nhu han ché dugc
chat tiép xuc tryc tiép voi mang sinh hoc [16].
Trén thé gidi da c6 nhitng cong bd lién quan
dén mot sd cong thirc bao ché dya trén su tao
phtc gitra flurbiprofen va g-CD [17,18]. Tuy
vdy, trong cac nghién ctu nday, hdn hop
flurbiprofen, f-CD va cac thanh phan khac (néu
c0) déu duoc khao sat & dang hoa tan hodc phan
tan trong dung moi, khong dugc tach riéng, cac
dic tinh 1y hoa ctia hé ciing chua duge mo ta day
du vi vy huéng tmg dung con han ché. Tir thyuc
té d6, nghién ciru duoc tién hanh nham diéu ché
phuc hop bao phén tu flurbiprofen/s-CD 6 trang
thai doc 1ap va mo ta mot sb dic tinh cta san
phan thu dugc. V& lau dai, ddy sé 1a nguyén liéu
ban ddu d& bao ché cic ché phiam chira
flurbiprofen duéi nhiéu dang khac nhau.

2. Poi twong va phwong phap nghién ciru
2.1. Héa chat, dung moi

Flurbiprofen (Hangzhou Dingyan Chem) va
S-CD (Roquette; mau dugc tang boi Brenntag
Viét Nam) dat tiéu chuin dugc dung duoc
nghién trong cdi st va rdy qua ray sé 150.
Ethanol (B¢ Giang, Viét Nam) va acid acetic
bang (Merck) dat tiéu chuan tinh khiét phan tich.
Acetonitrile (Merck) dat tiéu chuan HPLC.
Nuéc duoc tinh ché bing may Barnstead™
GenPure (Thermo Scientific) dat dién tro sut
18,2 M Q.m.

2.2. Thiét bi, dung cu

Hé théng sic ky long hiéu nang cao (HPLC)
ghép bd phan phat hién da song (DAD) Ultimate

3000 - Dionex (Thermo Scientific), diéu khién
bang phan mém Chromeleon Dionex phién ban
7.1.2.1478. Cot silica gel pha dao Thermo
Scientific Acclaim C8 c¢6 kich thuéc hat 5 um,
120 A, duong kinh 4,6 mm, chiéu dai 150 mm.
May quang phd hong ngoai bién d6i Fourier
(FTIR) Agilent Cary 630 FTIR (Agilent
Technologies). May phan tich nhiét quét vi sai
(DSC) Linseis DSC PT1000 (Linseis). May thur
d6 hoa tan Agilent 708-DS Dissolution
Apparatus (Agilent Technologies). May do
nhiéu xa tia X (XRD) D8 Advance (Bruker).
Kinh hién vi dién tir quét (SEM) Nova NanoSem
FEI 450 (FEI). Mang loc cellulose tai sinh (RC)
Minisart® 0,45um (Sartorius).

2.3. Phuong phap nghién ciru

2.3.1. Xac dinh ty ¢ teo phuc giza
flurbiprofen va g-cyclodextrin

Ty I¢ tao phuc gita flurbiprofen va p-CD
duogc xac dinh bang cach khao sét sy thay doi do
tan cua flurbiprofen theo lugng f-CD st dung,
theo quy trinh dugc mo ta bai Tirunagari va cong
su [19], co diéu chinh dé phi hop véi diéu kien
thuc té. Cho vao 7 éng nghiém, méi éng 50 mg
(0,20 mmol) flurbiprofen va 10 ml nudc. Thém
0,1, 2,3, 4,5 hoic 7 mmol f-CD vao ting 6ng,
khudy véi téc d6 300 vong/phut & 37°C trong 72
gio, loc qua mang RC 0,45 pm rdi dinh lugng
flurbiprofen trong cac dung dich thu duoc. V&
gian dd do tan pha (phase-solubility diagram)
biéu didn anh huong cua lwong A-CD sir dung
(mmol/ml) d&én do tan cua flurbiprofen trong
nuéc (mmol/ml). Xac dinh hé s6 géc cua phan
tuyén tinh trong db thi, tir d6 suy ra ty 18 tao
phuc [20].

2.3.2. Bao ché phirc hop flurbiprofen/s-
cyclodextrin

Phirc hop flurbiprofen/s-CD duoc bao ché
bang bén phuong phap khac nhau theo ty 18 tao
phtre da xac dinh duoc:

- Phuong phap tron vat ly (mau M1):
Flurbiprofen va -CD dugc tron theo nguyén
tac dong lugng bang chay c6i ma ndo trong 30
phat [21].
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- Phuong phap nghlen (mau M2): Flurbiprofen
va -CD duoc tron dong luong bang chay coi ma
ndo trong 5 phut. Thém dung dich ethanol — nuéc
(1:1, tt/tt) theo ty I¢ so v6i khéi bot 1 1,5:1 (t/kl),
tiép tuc nhao tron trong 30 phlt réi sdy ¢ 50°C dén
khdi luong khong doi [21].

- Phuong phéap dung moi 1 (mau M3): g-CD
dugc hoa tan trong nudc ¢ 100°C theo ty 1€ 20:1
(tt/kl). Thém flurbiprofen vao, tiép tuc dun va
khudy voi tée do 300 vong/phut trong 30 phit.
Dé nguoi vé nhiét dd phong roi 1am lanh qua dém
& 4-8°C. Loc thu taa bang phéu Buchner, siy &
50°C dén khoi lugng khong doi [17].

- Phuong phap dung méi 2 (mau M4): tién
hanh twong ty nhu phuong phap dung mai 1, dé
tranh su két tua cua flurbiprofen trong hén hop
phan tng, chat nay dwoc hoa tan trudc trong mot
lugng ethanol téi thiéu roi thém tir tir vao dung
dich g-CD [21].

2.3.3. BPinh luong flurbiprofen

Flurbiprofen dugc dinh lugng bang phuong
phép HPLC-DAD trong cac diéu kién da duoc
cong bd [22], cach xir Iy mau nhu sau:

- Cac mau ¢ dang ran dugc phéan tan trong
hdn hop acetonitrile — nude (2:1, tt/tt), st dung
50 ml dung moéi cho lugng bot chira tuong duong
10 mg flurbiprofen. Siéu 4m trong 10 phut, dé
lang rdi loc qua mang RC 0,45 pm. Pha lodng 20
lan voi cing dung méi thu duoc dung dich co
ndng do flurbiprofen 1y thuyét 1a 10 pg/ml.

- Cac mau ¢ dang long duoc loc qua mang
RC 0,45 pm dé loai chat rin khong tan, pha lodng
3 1an bang acetonitrile. Néu xuét hién két taa do
su c6 mit cta S-CD thi siéu am 10 phat, dé ling
roi loc qua ‘mang RC 0,45 pm. Tlep tuc pha loéng
dich loc dén ty 1é thich hop bang hén hop dung
mdi acetonitrile — nudc (2:1, tt/tt).

2.3.4. M0 ta mét s6 ddc tinh cia phic hop

- Phd FTIR cua cac mau trong viing 4000-
650 cm™ duoc do bang cach cho truc tiép mot
luong rat nho chét khao sat 1én dau do kim cuong
cua thiét bi, nén bf?mg vit dén khi thu duoc cac tin
hiéu r& nét nhit.

- Phan tich DSC dugc tién hanh véi luong
méu khoang 5 mg, toc do gia nhiét 10°C/phiit tir
35 dén 300°C.

- Hinh dang tiéu phan dugc chup qua SEM
v6i thé gia toe 5 kV.

- Phan tich XRD duoc tién hanh & 25°C, st
dung 6ng phat CuK-alpha, dién thé 40 kV, dong
dién 40 mA, ghi nhén cc tin hi¢u & goc tan xa 2
theta tir 2-60°, tbc d6 goc 1%/phdit.

- B¢ tan cua phtc hop flurbiprofen/s-CD &
37°C duoc xac dinh nhu sau: cho vao ong
nghié¢m mot luong phuc chira twong duong
khoang 50 mg flurbiprofen va 10 ml nudc, khudy
véi te do 300 vong/phit ¢ 37°C trong 72 gio roi
loc qua mang RC 0,45 pm. Huat chinh xac 1 ml
dung dich dem sdy ¢ 50°C dén khéi luong khong
d6i. Xac dinh khdi lugng chat ran thu dugc m (g)
bang can phan tich. Do tan cua phuc hop
flurbiprofen/-CD & 37°C la m x 10° (ug/ml).

- Kha nang hoa tan cuaa flurbiprofen tir phirc
hop duoc dénh gia bang thi nghiém in vitro trong
moi truong nudc & 37°C, so sénh vai
flurbiprofen nguyén liéu, sir dung thiét bi do d6
hoa tan kiéu canh khuidy [12]. 100 mg
flurbiprofen hoac mét lwong phirc hop chira
tuong duong 100 mg flurbiprofen dugc cho vao
bé thir nghiém chtra 300 ml nuwéc ¢ 37 + 0,3°C,
khuay & toc d6 100 vong/phat. Hat chinh xéac 3
ml dich thir nghiém tai cac thoi diém 5, 10, 20,
30, 60, 120 phut dé dinh lugng flurbiprofen. Sau
mdi lan ldy miu, b6 sung ngay mot luong nudc
tuong duong vao bé. Goi Cn(ug/ml) 12 nong do
flurbiprofen trong dung dich tai 1an 1ay mau thir
n, lugng flurbiprofen hoa tan tich lity Qn (mg) tai
thoi diém Gmg véi n duoc tinh bang cong thirc:

Q, = (300xC, +3x2c1 ) x1073

V& db thi biéu dién lu0’ng flurbiprofen hoa
tan tich Iy theo thoi gian.

3. Két qua

3.1. Ty l¢ tao phwc giita flurbiprofen va p-
cyclodextrin

Tur thuc nghiém da xac dinh dugc do tan cia
flurbiprofen trong nudc ¢ 37°C 1a 37,650 pg/ml
(0,15 x 10" mmol/ml). D¢ tan cia chat nay ting
1én khi c6 mit f-CD. Gian d6 do tan pha c6 dang



44 N.T.T. Binh et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 36, No. 3 (2020) 40-48

An theo Higuchi va Connors [23] (Hinh 2) ching
td phuc hop tao thanh c6 d6 tan trong nudc tot
hon so voi flurbiprofen.
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Hinh 2. Anh huéng cua -cyclodextrin dén do tan
cua flurbiprofen trong nuéc ¢ 37°C.

Gian d6 dang An c6 thé 1a phan dau cua gian
dd dang Bs. Tuy vay trong nghién ctru chi khao
sat dén luong S-CD tdi da 13 0,7 mmol/ml dung
moi, vi khi vurgt qua ty 1& ndy, hon hop khao sat
c6 thé chét qua dic, gay kho khan cho qua trinh
khuay tron.

Phuong trinh dudng thang di qua cac diém
tuyén tinh & phan dau cia do thi c6 hé sé goc
nho hon 1 cho biét mot phan tir thudc tham gia
tao phirc v6i mot phén tir cht mang [20]. Nhu
vay ty mol 1€ tao phtrc gitra flurbiprofen va f-
CD la 1:1.

3.2. Piéu ché phirc hop flurbiprofen/p-
cyclodextrin

Diéu ché phuc hop flurbiprofen/s-CD bang
bdn phuong phap khac nhau theo ty 1& mol tao
phuc 1:1 vira xac dinh dugc ¢ trén. Luogng
flurbiprofen va S-CD str dung 1a 1 mmol mdi
chat. Két qua duoc trinh bay trong Bang 1.

V& hiéu suit thu san pham, phuong phép tron
vat 1y cho hiéu suit cao nhat (98,60%). Phuong
phap nghién chi cho hi¢u suat khoang 76% do
kho khian trong qué trinh chuyén khdi bot nhio
tir cdi sang dung cu siy. Phuong phap dung moi
2 ciing cho hi¢u suat thu san pham khoang 76%,
¢6 thé 1a do ethanol sir dung trong qua trinh diéu
ché di 1am tang do tan clia cac chat trong dung
moi va anh hudng dén hiéu suat két tinh.

Bang 1. Két qua diéu ché phirc hop flurbiprofen/S-cyclodextrin bang mét s phuong phap

Phuong phap Tronvatly | Nghién Dung m6i 1 | Dung mdi 2
Ky hiéu mau M1 M2 M3 M4
Thanh phan Flurbiprofen (g) | 0,2452 0,2452 0,2450 0,2457
B-CD (q) 1,1337 1,1352 1,1377 1,1360
Nudc (ml) - 1,00 22,70 22,70
Ethanol (ml) - 1,00 - 2,00
Hiéu suat thu san pham (%) 98,60 76,19 86,43 76,18
Ham lugng Ly thuyét 17,78 17,76 17,72 17,78
flurbiprofen (%) | Thuc nghiém 17,75 17,66 19,91 19,82
O cac mau M1 va M2, ham luong o
flurbiprofen thyc & va ly thuyét khong khac Flurbiprofen + p-Cyclodextrin <> Mzt
nhau. Trong khi d6, ham luong chat nay trong (tan) (tan) f-Cyclodexrin
cac mau M3 va M4 xac dinh dugc tir thuc (tgn)
nghiém cao hon khoang 2% so voi gia tri tinh o J o
duoc theo 1y thuyét. Diéu nay cé thé 1a do khi co — ’ ., Flurbiprofen/
mat dung moi, ngodi can bang giita cac chit & RIS ey 0 G S, o= p-Cyclodextrin
dang tu do va dang tao phtic con c6 cin bang () () )

giita dang hoa tan va dang két tiia ciia cting mot
chat (hinh 3). A-CD tan trong dung méi tot hon
flurbiprofen nén da bi mat di nhiéu hon trong qua
trinh loc thu san pham.

Hinh 3. C4c cin bing trong qua trinh diéu ché phuc
hop flurbiprofen/S-cyclodextrin bang phuong phap
dung mbi.
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3.3. Phan tich phé hong ngoai bién doi Fourier

Tuong tac tao phirc giita cac chit duoc danh
gid mot cach so bd bang phuong phap FTIR
(Hinh 4). Pho FTIR cua flurbiprofen duoc dic
trung boi cac dinh & s6 song 1215 cm™ (C-F),
1696 cm™ (C=0) va 2500-3300 cm (lién két
hydro). Pho FTIR cua S-CD c6 cac dinh dic
trung tai 1021 cm™® (O-H uén), 1152 cm* (C-O-
C), 1640 cm™ (H-O-H trong p-CD), 2922 (C-H)
va 3276 cm™ (O-H kéo din). Céac dinh nay déu
dugc tim thay trén phd FTIR ctia mau M1. Trong
khi d6 phd FTIR cta cac miu M2-M4 c6 dang
tuong ty nhu cua S-CD, cac dinh dac trung cia
flurbiprofen gan nhu bién mat. Piéu nay cho
thdy da xay ra trong tac tao phurc, cic nhom chirc
cua phan tu flurbiprofen bi che phu bdi 5-CD.

g

Hinh 4. Phd FTIR ctia cdc miu.
3.4. Phan tich nhiét quét vi sai

Trén gian d6 DSC cua flurbiprofen (Hinh 5)
c6 mot cuc tiéu nhon, rd nét tai 112°C tuong Ung
v6i nhiét do nong chay cua chit nay. Puong
cong dong nhiét cua f-CD dugc dic trung boi
mot dinh thu nhiét rong nam trong khoang 75-
105°C biéu thi qua trinh giai phéng nudc tir
mang tinh thé khi dwoc gia nhiét. Cudng do cua
cac dinh nay trén gian d6 DSC cua mau M1 déu
bi giam dang ké. Trén gian d6 ctia mau M2 chi
con mot dinh twong ing voi qua trinh giai phong
nude nam trong khoang 70-100°C, giam 5°C so
v6i f-CD. Dbi véi cac miu M3 va M4, cac dinh
nay gan nhu khong con nhan thay.

Nhu vay trong qua trinh tao phurc, cac phan
ttr flurbiprofen dé thay thé dan cac phan tir nudc

trong khoang néi phan tir cua f-CD. Kha nang
tao phurc thay d6i tiy theo phuong phap bao ché.
O cac miu M1 va M2 su tao phirc chi dién ra mot
phan trong khi d6 ¢ cac mau M3 va M4 sy tao
phirc dién ra gan nhu hoan toan.

A
i M4

M2

Flurbiprofen

M1

M3
B-Cyclodextrin

Temouasn (<

Hinh 5. Gian dd DSC cua cic mau.

Két qua thyc nghiém cho thiy hai phuong
phép dung mdi c6 kha nang tao phuc tuong
duong nhau. Tuy vy, phuong phap dung moéi 1
cho hiéu suét thu san pham cao hon khoang 10%
lai ¢6 uu diém 1a quy trinh don gian, khong can
st dung dung moi hitu co. Tu do, mau M3 duoc
Iia chon dé tién hanh cac phan tich tiép theo nhur
XRD, SEM, d¢ tan trong nudc, kha nang hoa tan
ctia duoc chét in vitro.

3.5. Phdn tich nhiéu xa tia X

Phuong phap XRD dugc st dung dé khao sat
Vi Ciu tric ciia cac mau Trén gian do6 XRD ghi
nhan dugce (Hinh 6), cu trac tinh thé cia cua
flurbiprofen dugc khiang dinh bang nhiing dinh
dic trung nhon va rd nét. Phan tich cling cho thiy
céu trac da tinh thé cua -CD.

Su thay doi vé vi tri goc tan xa, cuong do
dinh ciing nhu gia tri ctia d cho thay di c6 su thay
d6i vé cAu trac cua san phdm thu duoc so voi cac
nguyén liéu ban diu. Gian d0 cua phuc hop
flurbiprofen/s-CD (M3) véi dinh cudng do thap
va trai rong chung to dang vo dinh hinh chiém
wu thé. Trong khi do, sy hién dién ciia mot sb
dinh nhon twong ung véi vi tri vai dinh ddc trung
ctia flurbiprofen biéu thi sy ton tai ciia mot lugng
nho chét nay dudi dang tinh thé trong san pham
thu duoc.
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Flurbiprofen

f-Cyclodextrin

2-Thets - Seale

Flurbiprofen/f-Cyclodextrin (M3)

B

Hinh 6. Gian dd nhiéu xa tia X ctia cac mau.
3.6. Anh chup duéi kinh hién vi dién tir quét

Anh chup SEM & cac d6 phong dai 5000,
10000 va 20000 lan cho phép xac dinh hinh
dang, kich thudc va bé mit tiéu phéan cua cac
miu (Hinh 7). Cac tiéu phan flurbiprofen co
dang gan nhu hinh try, kich thuéc khoang 2-10
um v&i bé mat nhan. Cac tiéu phan 5-CD c6 dang
khéi bo khong déu, kich thude khoang 1-5 pm,
bé mat thé. Cac tiéu phan phirc hop
flurbiprofen/s-CD (M3) c6 dang gan giéng nhu
tiéu phan A-CD nhung it géc canh hon dong thoi
kich thudc cling 16n hon (khoang 2-7 pum).

20000x | l 10000x | I 5000x |

Flurbiprofen

p-Cyclodextrin

‘ Flurbiprofen/f-CD ||
P 7

Hinh 7. Anh chup SEM cta cac mau.

3.7. D¢ tan trong nudc cua phic hop
Sflurbiprofen/f-cyclodextrin

Can 0,2503 g phuc hop flurbiprofen/s-CD
(M3) dé tién hanh xac dinh d6 tan trong nudc
theo phuong phap dugc mo ta trong muc 2.3.4.
Sau khi say & 50°C dén khdi khong doi, lam
ngudi trong binh hit am, thu dugc 0,0011 g chét
ran mau trang. Nhu vy, d6 tan ctia phtic hop M3
& 37°C 1a 1100 (pg/ml).

3.8. Do tan trong nudc cua phicc hop
Sflurbiprofen/p-cyclodextrin

Thu nghiém danh gia kha nang hoa tan trong
nuéc cua flurbiprofen tor phic  hop
flurbiprofen/s-CD (M3) duogc tién hanh véi
0,5000 g san pham. Két qua duoc trinh bay trong
Bang 2 va Hinh 8.

Trong moi trudng nudc ¢ 37°C, tde d06 hoa
tan ctia dugc chét tir phitc hop M3 ting nhanh
trong 10 phat diu sau d6 cham dan. Dung dich
dat néng dd bao hoa sau khoang 20 phut, chi
bang 2/3 thoi gian so véi flurbiprofen nguyén
liéu. D¢ tan cua flurbiprofen khi tao phirc vdi S-
CD cao gap 4,4 1an so voi khi khong tao phrc.
Nhu vy, viéc tao phtc voi f-CD da lam gia tdng
dang ké ca toc 40 va muac d6 hoa tan cua
flurbiprofen.
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Bang 2. Nong d¢ flurbiprofen trong dung dich thir
nghiém tai cac thoi diém khac nhau

Thoi Nong d C (ug/ml)
gian Flurbiprofen Flurbiprofen/
(phut) nguyén liéu S-CD (M3)
0 0,00 0,00
5 7,75 94,68
10 22,37 148,68
20 31,13 162,24
30 36,78 164,15
60 37,57 165,06
120 37,65 165,62
60.00
4960 5022 50.51 50.68
- 50.00 4545 : '
"g g 40.00
B By 5
' 3000
é‘)% 20.00
3 g sy 1122 1156 11.70
<1000 [ 673
232
0.00
0 20 40 60 80 100 120
Thoi gian (phut)
¢ Flurbiprofen Flurbiprofen/p-cyclodextrin (M3)

Hinh 8. Luong hoat chét hoa tan tich liy theo thoi
gian cua phirc hop flurbiprofen/f-cyclodextrin (M3)
so voi flurbiprofen nguyén li¢u.

4. Két luan

Tt thyc nghiém da xac dinh dugce ty 1¢ mol
tao phtrc gitra flurbiprofen va #-CD la 1:1. Trong
cic phuong phap diéu ché duoc khao sit,
phwong phap dung méi 1 ¢6 nhiéu vu diém nhu
kha nang tao phtrc cao, hiéu suét thu san phém
tét, quy trinh don gian, than thién véi moi
truong. Phirc hop thu duoc tir quy trinh nay chira
19,91% flurbiprofen theo khi lwong, co do tan
trong nude & 37°C 1a 1100 pg/ml. Céac dac tinh
khac cua san pham nhu twong tac tao phirc, ciu
trac vi mo va hinh dang tiéu phan da duoc mé ta
bang cac k§ thuat DSC, FTIR, XRD va SEM.
Nghién ctru dd gop phan chimg t6 viée tao phirc
v6i f-CD la mot giai phap cho phép cai thién kha
nang hoa tan cua flurbiprofen trong nudec.

Tir cac két qua kha quan thu dugc, nghién
clru sé tiép tuc duoc phat trién theo hudng tao
phirc hgp bao phan tu giita flurbiprofen voi cac
dan chét ctia f-CD c6 d6 tan trong nudc cao hon
nhu 2-hydroxypropyl--CD, hydroxyethyl-43-
CD, natri sulfobutylether-3-CD,... d& md rong
kha ning tmg dung trong cac dang thudc tiém,
tiém truyén. Bén canh d6, kha nang bao v¢€ phan
tir dugc bao cta cac cyclodextrin cling sé dugc
danh gia nhim muc dich gia ting do 6n dinh cua
cac duge chat kém bén, dic biét la cac thude loai
peptid.
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