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Tom tat

Nghién ctru tng dung phuong phap sic ki 1ong hiéu ning cao (HPLC) dé xac dinh ham lugng
hoat chat Betamethason trong kem m& boi da. Két qua nghién ciru dat dugc toi wu diéu kign sac
ki véi toc do dong 1,5ml. phat™, 1am _giam thoi gian chay mau, sic ki 6 cua peak dap ung hé )
dbi Ximg va t6i wu qui trinh x&r li mau véi nén miu co ham lugng béo cao, nén két hop ki thuat
chiét siéu 4m va lam lanh lam, ti 18 hiéu suat thu hdi tang tir 62,27% dén 99,66%. Viéc xac dinh
thuc hién trén cot sic ki pha dao RP-18 (250mm x4,6mm x 5um), thanh phan pha dong gom dém
pH=7.0 va methanol theo ti I¢ (30:70; v/v). Dung dich mau sau khi rira giai dugc phat hién &
budc song 240nm. Khoang tuyén tinh cia Betamethason 4,01-16,05ug.ml™ vai r’=0,9991. o
I3p lai, ham lwong va d6 léch chuan twong ddi ciia mau theo thir tu 99,73%:+1,41%. Do ding cua
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Tur khoa

dinh luong
Betamethason,
thuéc mé boi da,

phuong phap trong khoang 99,05+100,91% va %RSD=0,77.

phuong phap HPLC
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1 Giéi thiéu

Betamethason dipropionat la mot glucocorticoid cé cong
dung chong viém, chong thap khép va chéng di ung rat
hiéu qua. O liéu cao, thubc con co thé ic ché mién dich. St
dung Betamethason dipropionat ding cach giup giam
nhanh cac triéu chiing ciia mot s bénh vé co xuong, da va
mét nhu viém khép dang thap, vay nén, viém loét giac mac.
Thudc ¢6 thé udng qua dudng miéng, tiém vao co bip, hoic
boi dudi dang kem[1]. Betamethason dipropionat (tén hoa
hoc  9-fluoro-11pB-hydroxy-16p-methyl-3,20-dioxopregna-
1,4-dien-17,21-diyl dipropionat), cong thic thuc nghiém
CuHyFO; va khdi luwong phan tir  504,69.mol™.
Betamethason dipropionat 1a bot két tinh tring hoic gan
nhur trng, thyc té khong tan trong nudc, d& tan trong aceton
va trong methylen clorid.

Mot s6 cong bd dung phuong phéap sic ki va quang phd
phan tich Betamethason dipropionat thuong xac dinh dong
thoi hai hop chit tré 18n[2,3,4]. Uu diém cta phuong phap
sic ki 16ng hiéu niang cao (HPLC) la nhanh, chinh x4c, do tin
cdy cao. Nghién ciru nay thuc hién xic dinh riéng phan
Betamethason dipropionat trong thuéc m& béi da bing
phuong phap HPLC.
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Hinh 1 Céng thte cAu tao cua Betamethason dipropionat

2 Vit liéu va phuong phap nghién ctru

2.1 Nguyén vat liéu

Dung méi: Acetonitrile, methanol, dung dich ammoniac
25%, amoni dihydrophosphat (tit ca dung méi trén déu la
Merck), nudc cat. Chat chuan Betamethason dipropionat,
ham lugng nguyén trang 1a 98,27% (Vién Kiém nghiém
Thudc Trung wong).

Thiét bi

May sic ki long hiéu ning cao (Hitachi), cn phan tich
Shimadzu véi d6 chinh xac 0,0001g. B loc rat chan khong
ctia hing Agilent. Bé siéu 4m (Shimadzu). C6t sac ki RP-18
(250mm x4,6mm x 5um), 5um.

2.2 Phuong phap nghién cuu

2.2.1 Khao sat diéu kién t6i wu cho hé thong sic ki HPLC
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2.2.1.1 Khao sat toc d6 dong ctia diéu kién sic ki

Téc d6 dong pha dong 1a mot yéu t& quan trong trong qua
trinh sic ki vi n6 anh huong dén qué trinh thiét 1ap can bang
ctia chit phén tich giita pha tinh va pha dong. Toc do dong
qué nho s€ gay ra hién tugng dodng peak, thoi gian rira giai
lau hon. Tuy nhién néu toc d6 dong qué 16n c6 thé 1am cho
céc chat trong hdn hop khong tach khoi nhau hoan toan,
nghia 1a gy ra hién tugng chong chéo peak 1én nhau[5]. Vi
vdy, can phai khao sat dé tim ra tbc d¢ dong phu hop véi
cac diéu kién sic ki. Gia tri khao sat toc d6 dong gdom 1,0;
1,2; 1,3; 1,5ml.phat™.

Dung dich chuan géc Betamethason: Can chinh xac mot
lugng chuan Betamethason dipropionat twong @ng Vi
20mg Betamethason vao binh dinh muc 100ml, hoa tan va
dinh mic t6i vach bang ethanol 96%. Hit chinh xac 5ml
dung dich chuan géc vao binh dinh mirc 100ml, hoa tan va
dinh mirc téi vach téi bang ethanol 96%. Dung dich chuan
Betamethason c6 ndng d6 khoang 0,01mg.ml™.

Dung dich dém pH=7.0: Hoa tan 2g amoni dihydrophosphat
trong 300ml nude, ding dung dich ammoniac 25% diéu
chinh vé& pH=7.0+0.05.

Bang 1 Céc diéu kién sic ki c¢b dinh

Cot sic ki Cot RP-18 (250mm x4,6mm x 5um)
Nhiét dd 16 ct 40°C
Thé tich tiém 20ul
Budéc séng
phit hién 240nm
Dung dich chuin Nong d6 0,01mg.ml™*
. Methanol: dung dich dém pH=7.0
Pha dong theo ti ¢ (70:30; VIv)

2.2.1.2 Khéo sét qui trinh xir i mau

Qui trinh xr 1i miu ding phwong phap chiét siéu am.
Phuong phap nay nhd vao ning lwong song siéu am dé
chiét hop chat chat phan tich ra khoi nén mau tha[6]. Trong
kem m& bdi da, thanh phian gdm Betamethason
dipropionate, acid salicylic, cetyl alcohol, glycerin
monostearat, sap ong, md tran...) nén chira ham lugng béo
cao. DPdng thoi, hoat chit Betamethason dipropionat c6
trong mau thi 13 hop chit c6 do phan cuc yéu
(logP=4.07)[7]. Vi vay, néu ham lugng béo khong duoc
loai bo trong qui trinh xir 1i mau s& chiét dong thoi cung
chét phan tich. Tir d6, s& anh hudng dén hiéu suit thu hdi
clia phuong phap xtr li mau trong qui trinh phan tich. Mot
trong nhing cach loai béo 13, mau sau khi dugc chiét siéu
am, dem dat mau vao trong bé nhiét do thip khoang 10°C
dé chuyén chat béo thanh dang ran (dong tu). Sau do, tién
hanh loc dé loai bo phan chét béo[8,9].

Dung dich chuin Betamethason c¢6 ndng do 200ug.ml™:
Can chinh x4c mot lugng chuan Betamethason dipropionat

tuong tng voi 20mg Betamethason vao binh dinh muc
100ml, hoa tan va dinh muc t6i vach bang ethanol 96%.
Chuan bi miu placebo: chuan bi miu gia duoc, thanh phan
twong ty mot tuyp kem nhung khong c6 hoat chit
Betamethason. Can chinh xac mét lughg kem (gia duoc)
tuong ng khoang 1mg Betamethason (khoang 2,000g mau
placebo) vao cb¢ 100ml. (lwu y: I tuyp kem cé khoi lwong
10g, trong dé Betamethason 5mg, phan con lai la ta dwoc).
Phuong phap chiét siéu 4m: Lay chinh xac 5ml dung dich
chuén c6 ndng do 200pug.ml™ vao cdec 100ml da chira sin
khoang 2,000g mau tring (placebo), thém 70ml ethanol
96% vao coc 100ml, ding diia thiy tinh tron déu va day
kin. Ngam céc trong bé siéu 4m (duoc gia nhiét 50°C) trong
30 phut, thinh thoang lic déu. Liy cbc ra dé ngudi va
chuyén dung dich vao binh dinh mtc 100ml, trang cdc va
dinh muc téi vach biang ethanol 96%, loc dung dich qua
mang loc 0,45um[10].

Két hop chiét siéu am va lam lanh: LAy chinh xac 5ml dung
dich chuan c6 ndng d6 200ug.ml™ vao cbe 100ml di chua
san khoang 2,000g mau tring (placebo), thém 70ml ethanol
96% vao cbc 100ml, ding diia thay tinh tron déu va day
kin. Ngam céc trong bé siéu 4m (duoc gia nhiét 50°C) trong
30 phit, ¢ 10 phat khudy mot lan. Ly cdc ra dé nguoi va
chuyén dung dich vao binh dinh mic 100ml, trang cdc va
dinh mirc t6i vach bang ethanol 96%. Dung dich cho ra céc
va lam lanh trong nudc da, duy tri nhiét d¢ khoang 10°C
trong 30 phut. Sau do, loc dung dich nay qua mang loc
0,45um. Cac dung dich miu tiém vao hé théng may HPLC.
2.2.2 Xay dung phuong phap dinh lugng

Mot phuong phap dinh Iugng HPLC mudn dua vao sir dung
chinh thirc nhu mét qui trinh phén tich trong san xuit Dugc
pham thi can phai duoc tham dinh phwong phap d6 phi hop
V6i d6i twong miu va diéu kién phong thi nghiém. Qui trinh
thim dinh phuong phap phén tich gdm tinh twong thich cua
hé théng séc ki, tinh tuyén tinh, d6 dac hiéu, do lap lai, do
ding[11,12].

2.2.2.1 Tinh tuong thich ctia hé thong sic ki

Dung dich chuan Betamethason: Céan 25,8mg chuan
Betamethason dipropionat vao binh dinh mac 100ml, hoa
tan va dinh muc téi vach bang ethanol 96%. Tiép tuc, lay
chinh xac 5,0ml dung dich chuin nay vao binh dinh muc
100ml va dinh muc téi vach biang ethanol 96%.

Yéu cau dat dugc gom s dia 1i thuyét 16n hon 1500, hé s6
kéo duoi cta peak Betamethason khong 16n hon 2,0, %RSD
trong céac lan tiém 1ap lai khong qua 2,0%.

2.2.2.2 Tinh tuyén tinh

Muc dich khao sat 1a tim khoang lam viéc tuyén tinh cta
chit phan tich ¢6 do tin cay cao d6i vi qui trinh phan tich.
Thuc hién trén ddy mau chuin c6 ndng d6 khac nhau 50%,
80%, 100%, 120% va 150% (so v&i ndng do 1i thuyét) cua
Betamethason dé xac dinh khoang nong d¢ tuyén tinh.
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Dung dich chuan géc Betamethason: Can chinh xdc mot
lugng chuin Betamethason dipropionat twong ng Voi
20mg Betamethason vao binh dinh muc 100ml, hoa tan va
dinh mirc t6i vach bang ethanol 96%. Dung dich chuan géc
Betamethason c6 nong d6 200pg.ml™.

Bing 2 Diy pha cac dung dich mau chuén c6 ndng do 50%, 80%,
100%, 120% va 150%

Binh 1 2 3 4 5
Ti lé (%) 50 80 100 | 120 | 150
Vehuin (ml) 2 4 5 6 8

Binh dinh mtrc (ml) | 100 | 100 | 100 | 100 | 100
Néng do (ng.ml™) | 4 8 | 10 | 12 | 16
Tién hanh tiém cac dung dich miu vao hé thng may
HPLC: 3 miii tiém/mau, tinh gi4 tri trung binh dién tich
peak cua 3 miii tiém. Xay dung duong chuan y=ax + b dua
vao phan mém Excel véi truc [x] biéu thi ndng do
Betamethason va truc [y] 1a dién tich peak trung binh cua
mdi mau chuan. Xac dinh hé sé tuong quan (r). Khao st sy
tuong quan gitra y (dién tich peak) va x (nong do), két qua
cho thay hé sé twong quan r=... Yéu cau r* >0,99.

2.2.2.3 Tinh dic hidu

Tinh d&c hiéu hay tinh chon loc cia mt qui trinh phan tich la
kha niang cho phép xac dinh chinh xac va dic hiéu chét can
phan tich ma khong bi anh huong boi su c6 mit ciia chat khac
(tap chat, san phiam phan hiy,...) ¢6 trong mau tht.

DPé dam bao tinh dac hiéu cua mau thu, can khiang dinh
bang két qua dwong tinh véi mau thir bing cach so sanh
thoi gian Iuu cia chat chuan so véi chat phan tich (mau thir)
va két qua am tinh d6i v6i mau khong cé chat thir.

Chuén bi pha dung dich chuan Betamethason c6 nong do
khoang 0,01mg.ml™.

Tién hanh pha 6 mau chira thanh phan ta dwoc (placebo):
Tron déu mau kem gdm 10 tuyp, can chinh xac mét lwong
kem twong tng khoang 1mg Betamethason (khoang 2,000g
mau placebo) vao céc 100ml, thém khoang 70ml ethanol
96% vao cbc 100ml, ding diia thuy tinh tron déu va day
kin. Ngam cdc trong bé siéu am (duoc gia nhiét 50°C) trong
30 phat, ctr 10 phat khuay mét lan, 1iy coc ra dé nguoi va
chuyén dung dich vao binh dinh mirc 100ml, trang cdc va
dinh muc t6i vach bing ethanol 96%. Sau d6, dé dung dich
ra coc va lam lanh trong nudce da 30 phut. Sau do, loc dung
dich nay qua mang loc 0,45um.

Tién hanh pha 6 mu thir: Tron déu mau kem gdm 10 tuyp,
can chinh xac mot lugng kem tuong wng khoang 1mg
Betamethason vao cdc 100ml, thém khoang 70ml ethanol
96% vao cbc 100ml, ding diia thuy tinh tron déu va day
kin. Ngam céc trong bé siéu 4m (dwoc gia nhiét 50°C) trong
30 phut, cir 10 phat khudy mét lan, lay cdc ra dé ngugi va
chuyén dung dich vao binh dinh mac 100ml, tring coc va
dinh muc t6i vach bang ethanol 96%. D6 dung dich ra céc
va lam lanh trong nudc da 30 phat. Sau do, loc dung dich
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nay qua mang loc 0,45um. Tiém riéng biét 20pul mdi dung
dich trén vao hé théng sic ki. Ghi nhan cac séc ki do.
Yéu ciu dat dwoc: phuong phap c6 tinh chon loc khi séc ki
dd HPLC cua dung dich mau placebo, khong c6 peak co
thoi gian Iuu twong Gng voi thoi gian luu ciia peak chuan
Betamethason dipropionat trong dung dich mau chuan. Sic
ki d& HPLC cua hdn hop mau placebo va chuan
Betamethason, c6 1 peak c6 thoi gian luu twong tng véi
thoi gian Iuu ctia peak Betamethason trong dung dich mau
chuin Betamethason. Sic ki d6 HPLC cua dung dich miu
thir, c6 1 peak c6 thoi gian luu twong ng véi thoi gian luu
cua peak Betamethason trong dung dich mau chuan.
2.2.2.4 D0 lap lai
Tién hanh pha 6 dung dich mau thir va tiém vao hé thong
HPLC (theo qui trinh dinh luong) dé xac dinh ham luong
Betamethason trong mau thir cua tuyp kem boi da.
Yéu cau vé ham lugng hoat chét khoang 90%+110%. Do léch
chuan tuong doi ham lugng hoat chat khong qua 2% va hé s6
nay cang nho thi qui trinh dinh lugng cang chinh xac.

n

2%

Gia tri trung binh: X = %

Do léch chuan (Standard Deviation):

Do léch chuan tuong ddi (Relative Standard Deviation) hay
hé s6 phan tan (Coefficient of Variation):

RSD=CV = % x100%

Ham lugng %Dexamethason trong ché pham so voi ham
lugng ghi trén nhan, tinh theo cong thirc:

ST P DPLT mrg 100 392,462
%HL = L X me X —— X X T8 o 27202
Sc 100 " PPL.  my HLN = 504,6

Trong do:

Sc, St dién tich dinh cia mau chuén, tha.

mre: khéi lwong trung binh cia 10 tuyp kem, mdi tuyp co
khéi lwong khoang 10 (g).

mc, mr: khéi luong can cua mau chuan, thir (mg). i

P: %ham lugng cia Dexamethason dipropionat chuan
DPPL¢, DPL: d6 pha lodng lan lugt caa mau chuan, thr.
392,462: khdi lwgng phan tir ciia Dexamethason (g/mol).
504,6: khéi luong phéan tir ciia Dexamethason dipropionat
(g/mol).

HLN: ham lugng nhan cua Dexamethason trong tuyp kem
la 5 (mg).

2.2.2.5 bj dung

Thém dung dich chuin vao miu placebo va xac dinh lai
ndng do cua chat chuan co trong mau.
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Thyc hién trén 3 nong d¢ Betamethason dipropionat 13
80%, 100% va 120% (so v6i nong df li thuyét). Mdi nong
d6 thuc hién 3 mau tuong tu. i
b6 dung 80%: Can chinh xac mot lugng chuan
Betamethason dipropionat twong twng V&I 20mg
Betamethason vao binh dinh mac 100ml, hoa tan va dinh
muc t6i vach bang ethanol 96%. Hut chinh xac 4ml dung
dich chuan nay vao cbc 100ml da chira sin khoang 2,000g
mau placebo, thém 70ml ethanol 96% vao cdc 100ml, ding
diia thay tinh tron déu va day kin. Ngam cdc trong bé siéu
am (duoc gia nhiét 50°C) trong 30 phit, ci 10 phat khudy
mot lan. Lay cdc ra dé ngudi va chuyén dung dich vao binh
dinh mac 100ml, trang cdc va dinh muc téi vach bang
ethanol 96%. Sau d6, @6 dung dich ra coc va lam lanh trong
nude da 30 phat. Sau do, loc dung dich nay qua mang loc
0,45um. Tién hanh 3 miu theo cing cach.
Do dang 100%: Can chinh xac mot lugng chuan
Betamethason  dipropionat tuong Ung véi  20mg
Betamethason vao binh dinh mac 100ml, hoa tan va dinh
muc téi vach bang ethanol 96%. Hut chinh x4c Sml dung
dich nay vao c6c 100ml d chira sin khoang 2,000g mau
placebo, thém 70ml ethanol 96% vao cdc 100ml, ding diia
thiy tinh tron déu va day kin. Ngam cdc trong bé siéu 4m
(dwoc gia nhiét 50°C) trong 30 phit, cir 10 phut khudy mot
lan. L4y cdc ra dé ngudi va chuyén dung dich vao binh dinh
muc 100ml, trang cb¢ va dinh mirc toi vach bang ethanol
96%. D6 dung dich ra cdc va lam lanh trong nuéc da 30
phit. Sau d6, loc dung dich nay qua mang loc 0,45um. Tién
hanh 3 miu theo cung cach.
Do dang 120%: Can chinh xac mot lugng chuin
Betamethason  dipropionat twong wng VoI 20mg
Betamethason vao binh dinh mac¢ 100ml, hoa tan va dinh
muc téi vach bang ethanol 96%. Hut chinh xac 6ml dung
dich nay vao cc 100ml d chira sin khoang 2,000g mau
placebo, thém 70ml ethanol 96% vao cdc 100ml, ding diia
thity tinh tron déu va day kin. Ngam cdc trong bé siéu 4m
(dwoc gia nhiét 50°C) trong 30 phit, cir 10 phut khudy mot
1an. LAy cc ra dé nguéi va chuyén dung dich vao binh dinh
muc 100ml, trang cbc va dinh mirc toi vach bang ethanol
96%. D6 dung dich ra cdc va lam lanh trong nuée da 30
phit. Sau dé, loc dung dich nay qua mang loc 0,45um. Tién
hanh 3 miu theo cung cach.
Tinh ham luvgng cua hoat chit Betamethason thém vao &
cac néng dd co6 do dung 80%, 100%, 120% va tinh ham
lugng hoat chit Betamethason tim thiy & cac nong do c6 do
dung 80%, 100%, 120%. Tir 46, tinh % hiéu suat thu hdi
(HSTH) ctia Betamethason theo cong thirc:

%HSTH = —L % 100

mry

Ghi chu:
mrr: Nong d6 (ug.ml™) cua Betamethason tim thy.
mrv: Nong d6 (pg.ml™) ciia Betamethason thém vao.

Yéu cau % hiéu suit thu hoi phai dat nim trong khoang
98,0%+102,0%, %RSD d6 dung 9 miu (3 ndng do): <2,0%

3 Két qua nghién ctru

3.1 Khao sat diéu kién phan tich sac ki
3.1.1 Khao sat toc d6 dong
Tién hanh khao sat theo muc 2.2.1.1. Két qua khao sat duoc
thé hién & Bang 3.
Bing 3 Két qua khao sat téc do dong

Téc d9 dong | Thoi gian luu Hé sb
(mlLphit™) (phit) kéo dubi
1,0 32,72 1,08
1,2 27,85 1,06
1,3 23,86 1,04
15 21,04 1,01
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Séc ki db tai tbc do dong 1,3ml.phut™
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Thoi gian
Sic ki dd tai tbe do dong 1,5m1.ph1'1t'1
Hinh 2 Khao sat tc d6 dong dé t6i uu diéu kién sic ki

Tir cac két qua sic ki dd trong Hinh 2 thay rang, toc do
dong anh huong 16n dén thoi gian luu va hé sé kéo dudi.
Tbc d6 dong tang tir 1,0-1,5mlphit™ cho thiy thoi gian luu
giam dan, peak rd va ddi xung, hé sé kéo dudi giam dan.
Téc d6 dong 16n s& 1am hao tén dung moi nhung téc d6 qua
nho s& kéo dai thoi gian phan tich va lam doang peak sic ki
gdy ra hién tugng kéo dudi. Do do, chon tbe do dong
1,5ml.phit™ dé tién hanh dinh lwgng Betamethason c6 trong
mau thir.
Céc didu kién téi vu duwogc dé xuét nhu sau: Cot RP-18
(250mm x4,6mm x 5um) thanh phan pha dong gom
methanol:dung dich dém pH=7.0 theo ti 1& (70:30; v/v), tbc
d6 dong 1,5 ml.phut?, ding ddu do UV-Vis phat hién &
budc song A=240nm, thé tich tiém mau 20ul.
3.1.2 Khdo sat diéu kién xir i mau
Tién hanh khao sat & 2 phuong phap chiét siéu am va két
hop chiét siéu 4m va lam lanh trong mau kem boéi da va
cach chuan bi cac dung dich dwoc thé hién & myc 2.2.1.2.
Bing 4 Két qua %HSTH méu kem bdi da ¢ 2 phuong phép

Chiét siéu im Chiéf siéu 4m va
STT 1am lanh
m(g) HSTH m(g) HSTH
(%) (%)

1 2,0004 60,87 2,0005 99,29
2 2,0007 58,32 2,0008 100,56
3 2,0005 63,50 2,0001 99,34

4 2,0007 66,93 2,0009 98,88

5 2,0001 57,69 2,0006 98,79
6 2,0008 66,32 2,0005 101,12

B 2,0053 62,27 2,0057 99,66

%RSD | 0,013 6,35 0,014 0,96

Nhin vao két qua thuc nghiém, giita hai phuong phap chiét
siéu 4m va két hop siéu 4m va 1am lanh hiéu suét thu hdi
tang tir 62,27% 1én 99,66%. Ddng thoi, so sanh phin trim
do léch chuan tuong d6i (%RSD) cua chiét siéu am co
%RSD=6,35% dao dong hon so v&i chiét két hop siéu am
va lam lanh c6 %RSD=0,96%. Chung to nén miu anh
huong 16n, 1am cho phép phan tich kém tin cdy. Dé lam
giam anh huong cua chat béo c6 thé chiét dong thoi cliing chat
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phén tich ¢ trong miu kem boi da, tién hanh lam lanh mau
sau khi chiét siéu am thong qua danh gia higu suat thu hoi.

3.2 Xay dung phuong phép dinh luvong

3.2.1 Khao sat tinh tuong thich ciia hé théng sac ki

Tham dinh tinh twong thich hé théng 1a nhdm xéac dinh dam
bao d6 phan giai va do lap lai, do chinh xac cua hé thong
may sic ki di do tin cay dé tién hanh phan tich. Cac thir
nghiém duoc dia trén cac yéu té vé thiét bi, thanh phan cau
tao dién tir, van hanh phan tich va cac mau dua vao phéan
tich tao thanh hé théng tuong thich véi nhau. Két qua khao
sat tinh twong thich cua hé thng khi tiém lap 6 lan dung
dich chuin Betamethason c6 ndng do 0,01mg.ml™ vao hé
thong méy sic ki 1ong va ghi nhan lai hinh dang va két qua
sic ki do.

Bang 5 Két qua khao sat tinh trong thich hé théng

Thei gian | Sédiati | ¢SO | Diéntich
STT lwru (phiit) thuyét kéo dinh
dudi (mAu.s)
1 21,04 2314 101 | 3286289
2 21,05 2309 101 | 3263597
3 21,07 2279 1,00 | 3236529
4 21,01 2345 101 | 3312528
5 21,06 2302 102 | 3270148
6 21,02 2279 101 | 3280507
TB 21,04 230467 | 101 | 3274933
%RSD 0,10 1,07 0,63 0,77

Thoi gian luu tg cla cac dinh %RSD=0,10 (<2,0%). Két
quéa nay dat yéu cau vé tham dinh do 1ap lai. Hé s6 kéo dudi
cia cac dinh 1,00+1,02 (nam trong khoang yéu cau 0,8-
1,5), s6 dia li thuyét N=2304 (>1500). Nhu vay, phuong
phap HPLC khao sat dat tinh twong thich hé thong.
3.2.2 Xac dinh tinh tuyén tinh
Dung dich chuian géc Betamethason: Can 25,8mg chuan
Betamethason dipropionat vao binh dinh mac 100ml, hoa
tan va dinh muc t6i vach bang ethanol 96%.
Pé khao sat tinh tuyén tinh: tién hanh pha mot ddy mau
chuin c6 nong d6 khic nhau 50%, 80%, 100%, 120% va
150% (so vé6i ndng do i thuyét) tir dung dich chuan gbc
Betamethason. Vi vdy, ddy chudn co ndng do niam trong
khoang tir 4,01-16,05pg.ml™. Tiém vao may séc ki 1ong lan
luot cac dung dich chuan trén va ghi nhan dién tich peak
tuong ung. Xac dinh d§ dap ung cua dai luong do theo tirng
nong do. Thiét lap phuong trinh héi qui va vé& do thi bidu
dién mbi trong quan giira tin hiéu dap Gng theo ndng do.
Bang 6 Két qua cac dung dich chudn & cac ndng do khac nhau

) Mepd Pé pha N(‘A)nqu(f) Dién tich
Mau (r“ha;” lodn chuan dinh
€ | (ug.m™) | (mAus)
50% 25,80 | 5000,00 4,01 1401262
80% 25,80 | 2500,00 8,03 2528912
100% | 25,80 | 2000,00 10,03 3098123
120% 25,80 1666,67 12,04 3612461
150% | 25,80 1250,00 16,05 4632167




Tap chi Khoa hoc & Céng nghé S6 10

Tinh tuyén tinh

-5000000

1)

y = 268536x + 360636
R?=10,9991

4000000

Tin hi¢u

3000000

tich peak (mAu

ién
=

l
[

2000000

-

BETAMETHASONE DIPROPIONAT-—

0 5 10 15 20 25 30 35

1000000

. - . Thoi gian
‘ Sac ki ¢6 mau thém chuan vao placebo
Nong do (ug.ml™) ==

2 5 8 11 14 17

Hinh 3 Duong tuyén tinh cua Betamethasone

Tir cac két qua thu duoc, sir dung phan mém Excel trong
méy tinh, tinh toan phuong trinh hdi qui bidu dién ndng do
theo dién tich dinh. Két qua cho thiy duong biéu dién 1a
tuyén tinh trong khoang khao sat theo phuong trinh
y=268536x+360636 V6i 1°=0,9991. Nhu vdy, qui trinh dinh
luong c6 tinh tuyén tinh trong khoang nong d6 khao sat.
3.2.3 Xac dinh tinh dac hiéu o : . i 2 " % %
Tiém vao hé théng sic ki cac dung dich véi thé tich tiém Thoi gian
20ul da chuan bi & muc 2.2.2.3 gdm mau placebo, mau Sac ki ¢6 mau chuan
thém chuin vao placebo, mau chuin, mau thir.
Nhin vao Hinh 4, sic ki @6 HPLC cua dung dich mau
placebo (dm tinh): Khong c6 peak cé thoi gian luu tuong
Gng voi thoi gian luu cia peak chuan Betamethason
dipropionat trong dung dich mau chuan.
Séc ki d6 HPLC thém chuin Betamethason dipropionat
vao mau placebo: C6 1 peak, c6 thdi gian luu twong wng
véi thoi gian luu cua peak Betamethasone dipropionat | M
trong dung dich miu chuian Betamethasone dipropionat.
Sic ki dd6 HPLC cua dung dich mau thir (dwong tinh): 0 5 0 e
Cé6 1 peak, c6 thoi gian luu twong (tng véi thoi gian luu Thoi gian
cua peak Betamethasone dipropionat trong dung dich Séc ki d6 mau thir
mau chuan. Hinh 4 Sac ki d6 minh hoa tinh dac hiéu
Cua qui trinh dinh lugng
Két qua da chi ra thanh phan ta dugc (placebo) khong anh
hudng dén qui trinh dinh luwong. Qui trinh dinh lugng
Betamethason dipropionat dat yéu cau vé tinh dac hiéu.
3.2.4 Do lap lai
D6 lap lai 1a d6 chinh xac duoc khao sat trong cac didu kién
gidng nhau (phuong phap, phong thi nghiém, nguoi phén tich,
dung cu).
. | . ‘ | Dung dich mau tha: Tron déu mau kem gom 10 tuyp, cén
: & L L 2 = x = chinh xac mét luong kem twong ng 1mg Betamethason
Thoi gian (khoang 2,000g ché pham) vao cbc 100ml, thém vao cbc
Séc ki @6 méu placebo 70ml ethanol 96%, dung diia thuy tinh tron déu va day kin.
Ngam céc trong bé siéu am (dugc gia nhiét 50°C) trong 30
phit, ¢ 10 phat khudy mét lan. Liy cbc ra dé nguoi va
chuyén dung dich vao binh dinh mic 100ml, trang coc va
dinh mirc t6i vach bang ethanol 96%. Dung dich cho ra céc

NE DIPROPIONAT-—==

Tin hiéu

K
\

BETAMETHASO

\
3
|
[
[

|

BETAMETHASONE DIPROPIONAT=— |

Tin hi¢u

T

T
30 35

8 2
¥}

154

Tin hiéu

w Dai hoc Nguyén T4t Thanh
Y,

NGUYENTAT THANH



va lam lanh trong nuédc da, duy tri nhiét d6 khoang 10°C
trong 30 phut. Sau d6, loc dung dich nay qua mang loc
0,45pum. Viée xac dinh d6 chinh xdc dugc thuc hién dinh
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| 2,0004 | 11,83 [3874831 | 1187 100,33
Trung binh 99,85
%RSD 0,77

lugng 6 1an v6i 6 mau thir khac nhau. Két qua nhu sau:

Bang 8 Két qua do lap lai ciia ham lwong mau tha

Luong can Betamethason
STT x Dién tich
x ¢ N o
mau (g) peak (MAU) Ham lwong (%)
1 2,0005 3326032 100,11
2 2,0007 3313352 99,72
3 2,0009 3379894 101,71
4 2,0004 3263558 98,24
5 2,0009 3342141 100,58
6 2,0001 3256044 98,02
%HL trung binh 99,73
%RSD 141

Do lap lai c6 ham luong hoat chat Betamethason va do
léch chuan tuong ddi trong mau 99,73%:=+1,41%. Dat yéu
ciu khoang tin cdy vé ham lugng 90%-+110%. Vay
phuong phéap phén tich c¢6 do lap lai tét c6 thé ap dung
dé dinh luong Betamethason trong nén mau thuéc m&
boi da.

3.2.5 Tham dinh d6 ding

Do dung 1a mirc 6 gan sat cua gia trj tim thay so voi gia tri
thuc, chiu anh huéng cua sai sé hé théng va dwoc biéu thi
bang ti 1¢ phuc hdi cua gi tri tim thay cua chit chuan thém
vao mau placebo. Thuc hién bang phuong phap thém chuan
Betamethasone dipropionat vao mau placebo ¢ 3 nong do
khac nhau (ndng do 80%, 100% va 120%) so véi ndng do li
thuyét), tién hanh xac dinh lai luwong hoat chat
Betamethason dipropionat cé trong mau.

Bang 7 Két qua do ding 80%, 100%, 120%

Luwong Dién Luwong
chuan tich chuan Pj dun
STT | Mptacebo (9) thém vao pic tim lai '(%) ’
(ugml?) | (MAU) | (pg.ml?)
80 2,0001 7,89 2564408 7,86 99,60
% 2,0002 7,89 2596894 7,96 100,87
2,0002 7,89 2550049 7,81 99,05
2,0004 9,86 3193189 9,78 99,22
100%| 2,0005 9,86 3193189 9,90 100,41
2,0004 9,86 3190747 9,78 99,14
120% 2,0003 11,83 | 3897003 11,94 100,91
2,0004 11,83 | 3829501 11,73 99,16
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Nhan xét: Két qua khao sat cho thay phuong phap dinh
lugng Betamethason c6 ti 1¢ phuc hdi lan lugt la
99,05+100,91%, %RSD=0,77%<2,00% dam bao tt cho
viéc dinh lugng Betamethason dipropionat trong thuéc m&
boi da.

4 Két luan va dé nghi

Trong nghién clru nay, mt phuong phap HPLC don gian,
nhay, c6 tinh chon loc va do tin ciy cao da duoc phat trién
dé x4c dinh hoat chit Betamethason trong thuéc m& boi da.
V6i két qua nghién ciru dat duoc, téi uu diéu kién séc ki véi
téc do dong 1,5ml.phat™ giam thoi gian chay mau, sic ki dd
thu duoc dap ung hé sé ddi xung. Pong thoi, toi uu qui
trinh xtr 1i mau véi nén mau c6 ham lugng béo cao nén két
hop chiét siéu 4m va lam lanh, nén % hiéu suét thu hoi ting
lén dang ké tir 62,27% 1én 99,66% va do léch chuan tuong
d6i %RSD=0,96 (<2,00%). Cac diéu kién sic ki gdm ding
dau do UV-VIS budc song phat hién tai 240nm, cét sac ki
pha dao RP-18 (250mm x4,6mm x 5um), thanh phan pha
dong gém hdn hop dung dich dém (pH=7.0) va methanol
theo ti 16 (30:70; v:v), tc @6 dong 1,5ml.phut™, nhiét do cot
40°C, thé tich tiém 20pl. Nghién ciru trinh bay qui trinh
thim dinh phuong phéap phan tich dinh lwong Betamethason
trong thuéc md boi da bang phuong phap sic ki 1ong hiéu
nang cao (HPLC). Két qua thyc nghiém thu dugce dap ung
cac yéu cau Vvé tinh tuong thich ciia hé thdng sic ki, thoi
gian luu (tg) cua cac dinh c6 %RSD=0,10<2,0%, hé sb kéo
dudi cia cac dinh As=1,01<1,70. Tinh dac hiéu, phuong
phap co tinh chon loc khi trong sic ki ¢ mau placebo
khong cho peak tai vi tri twong (ng voi Betamethason
trong sic ki dd cua mau thtr va mau chuan ddi chiéu,
khoang tuyén tinh 4,01-16,05ug.ml™ véi r?=0,9991. Po
chinh x4c, ham lugng miu trong khoing 90%<110%,
%RSD=1,41<2,0%. Do dung cua phwong phap trong
khoang 99,05+100,91% va %RSD=0,77. Két qua thu
dugc: tinh twong thich hé théng, do 1ap lai, tinh tuyén tinh,
d6 dung, dap ung yéu cdu phan tich dinh lugng, do vay,
c¢6 thé dung phuong phap sic ki 16ng hiéu ning cao dé xac
dinh ham luong Betamethason dipropionat trong thuéc m&
boi da.
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The validation of qualitative and quantitative analysis of Betamethasone dipropionat in ointment by High
performance liquid chromatography method (HPLC)

Nguyen Thi Thu Thao
Faculty of pharmacy, Nguyen Tat Thanh university
nguyenttthao@ntt.edu.vn

Abstract A simple, rapid, accurate and sensitive method was developed for qualitative and quantitative analysis of
Betamethason dipropionat in ointment using high performance liquid chromatography (HPLC) with UV detection.
Experimental results optimize the chromatographic conditions with a flow rate of 1.5ml.min thus reducing the running time of
the samples, the chromatograms obtained meet the symmetry coefficient. At the same time, optimizing the processing of
samples with a high fat sample should combine ultrasound and cooling, as the recovery efficiency increased significantly from
62,27% to 99.66% with relative standard deviation %RSD=0.96 (<2.00 %). Chromatography parameters were stainless steel
RP-18 column (250mm x4.6mm i.d., 5um particle size), at 40°C. The isocratic mobile phase was methanol:buffer solution at
pH=7.0 (70:30; v/v). The determinations were performed using UV-Vis detector set at 240nm. Samples were prepared with
ethanol and the volume injected was 20ul. The analytical curve was linear (r>=0.9991) with the concentration range of 4.01-
16.05ug.ml™. The presence of components of the ointment did not interfere with the results of the analysis. The method showed
adequate precision, with a relative standard deviation (%RSD) lower than 2.00%. The correctness of the method is in the range
0f 99.05+100.91% with %RSD=0.77.

Keywords Betamethason dipropionat, High performance liquid chromatography (HPLC), ointment
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