Tap chi Khoa hoc & Céng nghé S& 17

Tbi wu quy trinh phan tich dé dinh luong hoat chat chloramphenicol
trong thuéc m& bdi da bang phuwong phap sac ki long hiéu ning cao
Nguyén Thi Thu Thao, Mai Thanh Nhan

Khoa Duoc, Dai hoc Nguyén Tat Thanh
nguyenttthao@ntt.edu.vn

Tom tat

Nghién ciru huéng dén muyc tiéu xay dyng va thim dinh quy trinh phan tich dinh lugng ~ Nhan 26/04/2022
hoat chat chloramphenicol trong thuéc m& boi da bang phuong phap sac ki long hiéu  Puoc duyét 20/08/2022
niing cao (HPLC). Két qua nghién ctru da dat duge gdm t5i wu didu kién sic ki thanh phdn  Cong bd  12/09/2022
pha dong methanol : dung dich dikali hydrogenphosphat theo ti 1€ (70:30; v/v), giam

thoi gian chay mau, sic ki d0 ctia peak dap tng hé s ddi xtg va dung ki thuat chiét siéu

am két hop 1am lanh cho quy trinh xir li mau chira ham lugng béo cao thong qua hiéu suat

thu hoi dat 100,74 %. Qua trinh sic ki thuc hién trén cot RP-18 (250 mm x 4,6 mm x5  Tu khoa

pm), phat hién bang dau do UV-VIS & bude song 280 nm. Qua trinh rira giai dang dong ~ dinh lugng

chloramphenicol,
thuéc m& boi da,
phuong phap HPLC
khéang sinh,

v6i toc do dong 1 mL/min. Két qua tham dinh theo huong dan cua International
Conference on Harmonization (ICH) cho thy quy trinh dat 6 dic hiéu cao, do tuyén
tinh, do lap lai véi %RSD = 0,67, 6 dung véi hiéu suit thu hoi trong khoang (98,49-
101,23) %. Vi thé, c6 thé tmg dung quy trinh phén tich niy trong viéc kiém soat chat

luong thudng quy ciia chloramphenicol trong duoc pham thude md boi da.

tham dinh
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1 Gigi thiéu

Chloramphenicol (tén hda hoc 2,2-dicloro-N-[1R, 2R)-
2-hydroxy-1-(hydroxymethyl) 2-(4-nitrophenyl) ethyl
acetamid) va da diéu ché bang cach nudi cdy mot sb
chuan streptomyces venezuelae trong méi truong thich
hop va thuong san xuat bang phuong phap tong hop.
Chloramphenicol 1a bot két tinh trang hoac trang vang
hay tinh thé hinh kim hozc phién dai, khé tan trong
nuéc, dé tan trong methanol, ethanol va propylene
glycol [1].

Chloramphenicol 1a chat c6 tinh khang khuan, c6 phd
khang rong, tiéu diét duoc vi khuian Gram duong va
Gram am. Chloramphenicol phan bé rong khap trong
phan 16n cac mé co thé va dich, thai trir chii yéu qua
duong tiéu. Chloramphenicol 1a khang sinh, c6 tac

dung chinh 1a kim khuan, khi sir dung véi ndng do cao
con c6 tac dung diét khuan ddi véi mot sb vi khuan cé
dd nhay cam cao. Nho do, thudc c6 tac dung khéng
khuan, khang viém, chéng di tng va tc ché mién dich.
Chloramphenicol c6 trong mot s6 ché pham duoc, dac
biét 1a dang kem, thudng duoc sir dung dé diéu tri viém
da va nhiém tring da, viém da tiép xdc, chéc 1o, viém
nang 16ng, mun trirng c4. DBé thuc hién kiém soét chat
lwong thube trong cac san pham duoc pham, mot sé
phwong phap di duoc xdy dung dé dinh luong
chloramphenicol c¢6 trong mau thudc [2]. Chinh vi tim
quan trong cua thudc trong viéc diéu tri bénh nén dé
danh gia chét lwong thudc, kiém nghiém thubc phai
nghiém ngit tranh tinh trang thudc gia hoic dung qué
liéu bang cach dbi chiéu két qua thu duoc véi cac chi
tidu trong tiéu chuan quy dinh. Céc chi tiéu dé danh gia
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chat lugng chloramphenicol c6 trong thudc ma boi da
gom: cam quan kem min mau tring sira va dong nhét.
Do dong déu khdi luong + 10 % so vai khéi lugng ghi
trén nhan. Do nhiém khuan trong mdi gam ché pham
phai dat yéu cau tong sé vi khuan hiéu khi séng lai duoc
nho hon 500 (khong co Enterobacteria, Pseudomonas
aeruginosa, Staphylococcus aureus). Bong thoi, dinh
tinh chloramphenicol c6 trong mau thuéc dya vao thoi
gian luu cta tho so véi chuan va dinh luong
chloramphenicol trong khoang (90-110) % so va&i ham
luong ghi trén nhan.

Mot s6 phuong phéap phén tich di duoc phat trién, va
&p dung dé phan tich ham luong chloramphenicol riéng
I¢ hoac két hop vai cac hoat chat khéc cd trong ché
pham dugc nhu: phuong phap do sic ki I6p mong
(TLC), phuong phap von-ampe sir dung dién cuc giot
thuy ngéan treo. Trong cac phuong phap phéan tich,
HPLC 1a phuong phap duoc sir dung phd bién nhat do
kha nang phan tach tot cac chat phan tich. Theo nghién
clru da cong bd cua nhdm tac gia Fuad Al —Rimawi va
Maher Kharoaf [5] dung phuong phap sac ki long hiéu
nig cao ghép cap ion (IP-HPLC) dé xac dinh dong thoi
chloramphenicol va hop chat lién quan 2-amino-1-(4-
nitrophenyl) propane-1,3-diol trong dugc pham, thanh
phan pha dong gébm natri pentanesulfonate (0,012 M):
acetonitrile: acid acetic theo ti 1€ (85:15:1, v/v). Nhuoc
diém ctia phuong phap nay 1a murc d6 ion hoa cua chat
khao sat anh huong dén su luu giit hop chét trong cot
sic ki pha dao (phu thudc vao pH thanh phan pha
dong). Bén canh d6, can thoi gian dai dé cot can bang
v6i thanh phan pha dong. Hon nira, khi rira cot sac ki
khong nén dung nudc dé rira giai ion dbi ra khoi cot.
Néu cot dugc rira giai bang nudc thay vi dung dich
dém, nhitng ion c6 chira phan ki nuéce cd thé bi hap phu
I&n phan vat lidu nhdi cot (pha tinh) va lam hong cot
sac ki. Ngoai ra, theo cong trinh nghién ctu cua Imran
Ali va céc cong su “Phan tich chloramphenicol c6 trong
mau sinh hoc bang phuong phap HPLC”. Mau duoc
tiém vao hé théng HPLC, dung cot cot sic ki RP-18
(100 mm x 4,6 mm x 5 um), thanh phan pha dong gém
dém phosphat (0,1 M, pH = 2,5) — ACN theo ti I¢
(75:25), véi toc d6 dong 1,5 mL/min, phét hién tai budce
s6ng 270 nm [3-7]. Bi vai hop chit c6 tinh phan cuc
nhu chloramphenicol (logkow = 1,14) va y8u ciu dinh
luong chloramphenicol phai dat (90-110) % so vai ham
lugng nhédn, nén nhom té&c gia rng dung phwong phap
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sac ki long pha dao (RP-HPLC) dé dinh luong. Séc ki
long thuong st dung nhat dé dinh lwong ting don chat
trong hon hop phuc tap théng qua quéa trinh phén tach
trong sic ki bang cach so sanh dién tich dinh mau thir
S0 vai chat chuan trong cung diéu Kién phan tich. Hon
nira, uu diém ciia HPLC 1a nhanh, chinh xac, d¢ tin cay
cao. Phuong phap ndy con c6 thé d& dang phan tich cac
chat trong hdn hop & mirc mg/L téi mg/mL nén phi hop
vGi yéu cau phan tich [8]. Chinh vi thé, nhom tac gia
tién hanh thyuc hién dé tai: “Ung dung HPLC dé dinh
lwong hoat chat chloramphenicol ¢6 trong thuéc ma boi
da” voi muc tiéu thuc hién tham dinh quy trinh dinh
luong chloramphenicol dé phu hop véi d6i twong mau
thubc md boi da va didu kién phong thi nghiém, tir d6
cung cap dix liéu cho viéc ap dung quy trinh phan tich
nay tai cac co s¢ san xuit duoc pham trong nudc.

OH OH
Cl
=+ HN
C}MI\;l TH\CI
O° O

Hinh 1 Céng thirc ciu tao cua chloramphenicol
2 Vat liéu va phuong phap nghién cuu

2.1 Nguyén vat liéu

Dung méi: nuée ¢t (H20), methanol (CHsOH), dikali
hydrophosphat (K;HPO,) — tit ca dung moi trén déu
ctia Merck — chat chuan chloramphenicol (ham lugng
nguyén trang 99,25 % — Vién Kiém nghiém Thubc
Trung wong).

Thiét bi

May séc ki l6ng hiéu ning cao (Hitachi) dung dau do
UV-Vis, can phan tich Shimadzu c6 d¢ chinh xac 0,0
001 g, bo loc rit chan khdng cua hing Agilent, bé siéu
am Daihan Labtech LUC-420, cot sic ki RP-18 (250
mm x 4,6 mm X 5 pum).

2.2 Phuong phap nghién cuu

2.2.1 Khao sat diéu kién téi uu hé théng sic ki HPLC
2.2.1.1 Khao sat anh huéng cia thanh phan pha dong
Ti Ié thanh phan pha dong anh huong 16n dén qua trinh
rira giai chat phan tich ra khoi cot sic ki. Trong phuong
phép HPLC, khi thanh phan pha dong thay ddi thi s&
thay doi thoi gian luu cia chat phan tich qua d6 lam
thay d6i hé s6 dung lugng (K’) ciia chat phan tich do.
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Vi vdy, dé c6 dugc ti 18 thanh phan pha dong phu hop
cho diéu kién sac ki can tién hanh khao sat ti I¢ thanh
phan pha dong khac nhau trong cuing diéu kién sic ki.
Ti & thanh phan pha dong gom hdn hop methanol :
dung dich dikali hydrogenphosphat theo ti 1& thé tich
(90:10; viv); (80:20; viv); (70:30; viv); (60:40; viv);
(50:50; v/v); (40:60; viv); (30:70; viv) va (20:80; v/v)
(pha dung dich dikali hydrophosphat bang céch hoa tan
4,35 g KoHPO4 trong 1 000 mL nude).

Bang 1 Cac diéu kién sic ki c6 dinh

Cot sac ki RP-18
i (250 mm x 4,6 mm x 5 um)
Nhiét d6 10 cot °C 40
Thé tich tiém pL 20
Budc s6ng (Amax) NM 280
Toc d6 dong mL/min 1,0
Dung dich chuan mg/mL Nong d6 0,2

Dung moéi hoa tan da pha gom hon hop methanol- nuéc
theo ti 18 thé tich (70:30; v/v).

Dung dich chuan da chuan bj bang cach can chinh xéc
50 mg chloramphenicol chuan vao binh dinh muc 25
mL, hoa tan va pha lodng bang dung méi hoa tan dén
vach, tron déu. Hat chinh xac 5,0 mL dung dich chuan
nay vao binh dinh mic 50 mL, pha lodng bang dung
moi hoa tan dén vach, tron déu va loc qua mang loc
milipore 0,45 pm.

2.2.1.2 Khao sat quy trinh xur [i mau

Quy trinh xtr li mau dung ki thuét chiét siéu 4m voi vu
diém 1am giam lwong dung méi, thoi gian chiét va ting
hiéu qua chiét xuat hon so véi phuong phap ngam lanh
hay chiét Sohxlet c6 dién. Song siéu 4m co tac dung
lam tang sy hoa tan ciia chét tan vao dung méi va ting
qua trinh khuéch tan chét tan. K7 thuét chiét véi sy hd
tro cua song si€u am thuong dugc st dung trong quy
trinh chuén bi mau phan tich. Ki thuat nay thyc hién
bang cach nhiing binh chiét vao mot bé siéu am c6 chira
nudc, song siéu 4m phat ra tir cac dau phat s& truyén
qua mdi trudng nudc va di vao hdn hop chiét, c6 thé
gia nhiét d& qu4 trinh chiét dugc nhanh hon [9-11].
Chuin bi dung dich chuin géc chloramphenicol cé
nong d6 0,2 mg/mL.

Chuén bi dung dich mau placebo bing céch cn chinh
xac mot lugng kem twong tng khoang 10 mg
chloramphenicol vao céc¢ 100 mL.

Phuong phap chiét siéu am thyc hién bang cach thém
dung dich chuan vao mau placebo: lay chinh xac 5 mL
dung dich chuan c6 nong d6 2 mg/mL vao cc 100 mL
da chira sin khoang 500 mg mau placebo, thém 30 mL
dung mdi hoa tan vao coc 100 mL, dung diia thay tinh
khudy tron déu, day kin va dat coc trong bé siéu am
trong 10 phut. Sau d6, cbc dugc ldy ra dé nguoi va
chuyén dung dich vao binh dinh mic 50 mL, trang cc,
dinh muc t6i vach bang dung mdi hoa tan va loc qua
gidy Whatman. Cudi cung, dung dich dugc loc qua
mang milipore 0,45 um [12].

Phuong phép két hop ki thuét chiét siéu &m va lam lanh
mau sau khi chiét véi thoi gian lan luot (10, 20, 30 va
40) phut dwoc tién hanh bang cach thém dung dich chuan
vao mau placebo (chuan bi 16 mau): 13y chinh xac 5 mL
dung dich chuan c6 ndng d 2 mg/mL vao cbc 100 mL
da chira sin 500 g mau placebo, thém 30 mL dung mai
vao cc 100 mL, dung diia thay tinh tron déu, day kin va
dat cdc trong bé siéu am (da duoc gia nhiét 45 °C) trong
10 phat. Cac cdc lay ra dé nguoi va chuyén dung dich
vao cac binh dinh mtrc 50 mL, trang cc va dinh muc téi
vach bang dung mdi. Céc dung dich cho ra céc va lam
lanh trong nudc d4, duy tri nhiét d6 khoang 10 °C lan
luot trong (10, 20, 30 va 40) phat va loc qua gidy
Whatman. Sau d6, cac dung dich duogc loc qua mang
milipore 0,45 pm.

Cac dung dich mau tiém vao hé théng may HPLC.
2.2.2 Xay dung phuong phap dinh lugng

Mot quy trinh phan tich dung trong san xuét dugc pham
can phai tham dinh dé phuong phép d6 phi hop véi doi
tuong mau khao sat va diéu kién phong thi nghiém.
Quy trinh tham dinh gom tinh twong thich cta hé théng
sic ki, tinh tuyén tinh, do dic hiéu, do lap lai, do
dang [13].

2.2.2.1 Tinh tuong thich cua hé théng sic ki

Thyc hién tiém lap 6 lan mau chuan cd nong do 0,2
mg/mL.

Yéu cau dat duoc tinh twong thich hé thdng khi cac
thong sé sac ki thuc hién trén mau chuan c6 %RSD
khéng qué 2.

2.2.2.2 Khoang tuyén tinh

Chuan bi ddy mau chuan cé ndng d6 khac nhau (50,
80, 100, 120 va 150) % (so véi ndng do Ii thuyét) cua
chloramphenicol dé xac dinh khoang ndng do
tuyén tinh.
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Dung dich chuan gdc chloramphenicol dugc pha bang
céach can chinh xac 50 mg chloramphenicol vao binh
dinh mic 25 mL, hoa tan bang dung méi va dinh muc
toi vach.

Bang 2 Pha dung dich chuén (50, 80, 100, 120 va 150) %

STT 1 2 3 4 5
Ti 1€ (%) 50 | 80 | 100 | 120 | 150
Vchuan (ML) 5 4 5 3 3

Binh dinh mic (mL) | 100 | 50 | 50 | 25 | 20
Nong do (mg/mL) 0,1 (0,16 0,2 [0,24| 0,3
Tién hanh tiém céc dung dich miu vao hé thong may
HPLC: 3 mili tiém/mAu, tinh gid tri trung binh dién tich
dinh cta 3 mii tiém. Khao sat sy tuong quan gitra dai
luong A (dién tich dinh) va C (nong d), hé s6 tuong
quan trong khoang gia tri 0,99 <R?< 1 va sir dung phan
tich hdi quy vai tiéu chuan t dé kiém tra y nghia ciia cac
hé s trong phuong trinh hdi quy va tiéu chuan F dé
kiém tra tinh thoa méan phuong trinh héi quy.

2.2.2.3 Tinh dic hiéu

Tinh chon loc thyuc hién bang cach pha céc dung dich
sau:

- Dung dich chuén

- Dung dich thwr

- Dung dich mau placebo

- Dung dich thém chuan vao placebo

Sau d6, quan sat hinh dang va so sanh thoi gian luwu
peak sic ki cua hoat chit c6 trong cac dung dich.

Yéu cau dat duoc: thoi gian luu cua chit phén tich co
trong mau thir phai twong duong voéi thoi gian lwu cua
chit phan tich trong mau chuan, dong thai mau placebo
khong co peak trung véi peak cua chét phén tich. Peak
ctia chat phan tich tach hoan toan cac peak khac trong
sac ki d6 mau thur.

2.2.2.4 D¢ I3p lai

Tién hanh pha 6 dung dich mau thir va tiém vao hé
thdng HPLC (theo quy trinh dinh luong) dé xac dinh
ham lugng chloramphenicol trong mau thir cua thudc
ma boi da.

Y&u cau vé& ham luong hoat chat khoang (90-110) %
Do léch chuan twong dbi ham luong hoat chat khéng
qua 2 % va hé sb nay cang nho thi quy trinh dinh luong
cang chinh xac.

Gia tri trung binh:
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Do léch chuan tuong dbi (relative standard deviation)
hay hé s6 phan tan (coefficient of variation):

% RSD =CV :%xloo

Ham lugng % chloramphenicol trong ché pham so véi
ham lugng ghi trén nhén, tinh theo cong thuc:

P _PPL; mpy 100
HLN

HL(%) :S—Tx Mg X —— X
Sc 100 BPL. mq

Trong do:
Sc, St: dién tich dinh ctia mau chuén, thi.
mrs: khdi lugng trung binh cua 10 tuyp kem, mdi tuyp
c6 khéi lugng khoang 8 g.
mc, mr: khdi lugng can caa mau chuan, thir (mg).
P: % ham luong cuia chloramphenicol chuan.
DPLc, PPL1: d6 pha lodng lan luot ciia mau chuan, thir.
HLN: ham lugng nhan chloramphenicol tuyp kem 160
mg.
2.2.2.5 b ding
Thém dung dich chuan vao mau placebo va xac dinh lai
ndng d6 cua chat chuan cé trong mau. Thuc hién trén 3
nong d6 chloramphenicol (80, 100 va 120) % (so Vi
ndng do I thuyét). Mai ndng do thuc hién 3 mau twong
tu.
Do diung 80 %: can chinh xac 16 mg chloramphenicol
vao cbc 100 mL, thém khoang 1 g mau placebo, thém
50 mL dung mdi hoa tan vao céc 100 mL, ding diia
thay tinh tron déu, dat coc trong bé siéu am (da gia nhiét
45 9C) trong 10 phdt, liy cdc ra dé ngudi, chuyén dung
dich vao binh dinh muc 100 mL, trang cbc va dinh muc
ti vach bang dung méi. Dung dich cho ra céc, lam lanh
trong nudce da, duy tri nhiét do khoang 10 °C trong 30
phut va loc qua gidy Whatman. Sau d6, dung dich nay
duoc loc qua mang milipore 0,45 pm.
Do dang 100 %: can chinh xéac 20 mg chloramphenicol
vao coc 100 mL, thém khoang 1 g mau placebo, thém 50
mL dung méi hoa tan vao cbc 100 mL, dung diia thuy
tinh tron déu, dat coc trong bé siéu 4m (da gia nhiét
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45°C) trong 10 phut, Iy cdc ra dé ngudi va chuyén dung
dich vao binh dinh mirc 100 mL, trang coc va dinh muc
t6i vach bang dung mdi hoa tan. Dung dich cho ra céc,
lam lanh trong nude da, duy tri nhiét d6 khoang 10 °C
trong 30 phit va loc qua gidy Whatman. Sau d6, dung
dich nay duoc loc qua mang milipore 0,45 pm.

Do ding 120 %: can chinh xac 24 mg chloramphenicol
vao cdc 100 mL, thém khoang 1 g mau placebo, thém 50
mL dung méi hoa tan vao cbc 100 mL, dung diia thay
tinh tron déu, dt coc trong bé siéu am (da gia nhiét 45
0C) trong 10 phdt, lay cdc ra dé ngudi va chuyén dung
dich vao binh dinh mtrc 100 mL, trng coc va dinh mic
t6i vach bang dung mdi. Cho dung dich ra coc va lam
lanh trong nude da, duy tri nhiét do khoang 10 °C trong
30 phdt va loc qua gidy Whatman. Sau do, dung dich nay
duoc loc qua mang milipore 0,45 pm.

Tinh ham lwong hoat chat chloramphenicol thém vao
va tim thay ¢ ndng d6 co do dung (80, 100, 120) %. Tir
do, tinh % hiéu suat thu hoi (HSTH) chloramphenicol
theo cong thuec:

%HSTH = 1T 5100
mTV

Ghi chu:
m+r: néng do (mg/mL) cua chloramphenicol tim thay.
mrv: néng do (mg/mL) cua chloramphenicol thém vao.
Yéu cau %HSTH dat trong khoang (98-102), %RSD do
dung 9 mau (3 ndng do) < 2,0.
2.2.3 Phan tich, xu Ii s6 ligu
Phuong phap tién hanh tham dinh khoang tuyén tinh
tién hanh thyc nghiém dé xac dinh cac gia tri do duoc
A (dién tich dinh) theo C (ndng do) [14].
Dé khao sat tinh tuyén tinh: tién hanh téi thiéu 5 muc
néng d6 khac nhau, do va xac dinh d6 dap trng cua dai
luong do (dién tich dinh) theo ting ndng d6 bang cach
thiét 1ap phuong trinh hdi quy va v& do thi biéu dién
mdi twong quan gitra tinh hiéu dap tng (dién tich dinh)
theo nong do.
Dénh gia tinh tuyén tinh bang cach quan sat duong biéu
dién cua tin hiéu dap ung (dién tich) theo nong do va
xéc dinh bang phuong phép théng ké thich hop dua vao
tuong quan hoi quy: A = aC + b (a: d¢ dbc, b: tung dd
gée).
Str dung phan tich hdi quy véi tiéu chuan t dé kiém tra
¥ nghia cac hé sb trong phuong trinh hdi quy va tiéu

chuan F dé kiém tra tinh thoa man phuong trinh hoi
quy. 2 I3 I3 ,
Tiéu chuan thong ké: tiéu chuan t (phan phoi Student):
Gia thiét:
Ho: Bj =0 “hé s6 B;j khong co y nghia théng k&”
Ha: Bj# 0 “hé sb Bj c6 y nghia thong ké”
Giatrithong ké t=b/S,
Trac nghiém t (phan phdi Student)
b: tung do gbc cuia phwong trinh hdi qui A=aC +b
Sh: sai s6 chuan
Bién luan:
Néu to < tos (N — 2) suy ra chap nhan gia thuyét Ho
Néu to > to,0s (N — 2) suy ra chap nhan gia thuyét Ha,
(toos = TINV (0,05, y), véiy =N - 2)
Tiéu chuan F (phan phéi Fisher):
Gia thuyét:
Ho: Bj = 0 “phwong trinh hoi quy khéng thoa man”.
Ha: Bj# 0 “phwong trinh hdi quy thoa man”.

2
Giatrithbngké F= z—fz
‘

S?, S2: phuong sai yéu té khao sat va phuong sai yéu
t6 ngau nhién
Bién luan:
Néu F < Fogs chap nhan gia thuyét Ho
Néu F > Foos chap nhan gia thuyét Ha (Foes = FINV
(0,05, v1,v2), yi =k, y2=N—-k—-1).
So sanh d¢ chinh xac cua hai day thi nghi¢m: so sanh
d6 chinh xéac cua hai day sé liéu, sir dung F test bang
céch thiét 1ap ti s6 vé phuong sai cta hai phuong phap:

F=%(F>1)

2

Néu F(tn) < F(It) thi d6 chinh xac hai day thi nghiém la
ddng nhat hozc hai phuwong phap hay hai nguoi lam
tuong duong.
Néu F(tn) > F(It) thi d6 chinh xac cua hai ddy thi
nghiém 1a khong dong nhit.

3 Két qua nghién cau

3.1 Khao sat diéu kién phan tich sic ki
3.1.1 Khao sat thanh phan pha dong
Tién hanh khao sat theo Muc 2.2.1.1 va két qua (Bang 3).
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Bang 3 Két qua khao sét thanh phan pha dong

Ti € (%) Hé so
thanh phan pha déng tr kéo
Dikali (phut) | dubi
Methanol hydrogenphosphat (M
90 10 1,30 | 0,75
80 20 2,10 | 0,90
70 30 451 | 1,11
60 40 750 | 1,23
50 50 11,05 | 1,20
40 60 16,00 | 1,30
30 70 2450 | 1,45
20 80 39,50 | 1,74
50
40
305
20
10
0

95 8 75 65 55 45 3 25 15
% MeOH

Hinh 2 Su anh huéng % MeOH dén thoi gian luu
o]
]
o]
o]

1007]

0 T

T T T
0.0 15 30 45 6.0 1.5

Hinh 3 Séc ki d6 cia CH3OH : K;HPO;4
theo ti 1€ (70:30; v/v)
Két qua khao sat thanh phan pha dong cua
chloramphenicol dugc thé hién tai Hinh 2 va Hinh 3, khi
ti I¢ methanol cang tang (20-70) % thi thoi gian luu cang
ngan, hién tuong kéo dudi giam dan T = (1,74-1,11). Tuy
nhién, khi ti 1& methanol tang 1én (80-90) % thi peak sic
ki bi d6 dau T = (0,90-0,75) va hop chit chloramphenicol
ra qua som tr = (2,1-1,3) phat. So sanh véi két qua da
nghién ctru trude do, xac dinh dong thoi ham luong

@‘ Pai hoc Nguyén Tat Thanh
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chloramphenicol va hydrocortisone acetate trong kem boi
da, str dung diéu kién sic ki gom cot RP-18 (250 mm x
4,6 mm x 5 um), thanh phan pha dong ACN-H,0 theo ti
& (47:53; viv), tc d6 dong 0,9 mL/min thu dugc
chloramphenicol c6 thoi gian luu 4,05 phat va hinh dang
peak c6 hé s6 kéo dudi cao (T = 1,3) [15]. Trong nghién
ctru chon dung mdi methanol véi wu diém vé d6 hoa tan
chloramphenicol trong methanol (> 20 mg/mL) tan
t6t hon so véi acetonitrile (0,1 mg/mL) nén phuong phap
dé xuat dung methanol 1am dung méi hoa tan mau va dong
thoi ciing 1am thanh phan pha dong nhiam tranh hién
tuong ché peak sic ki do dung méi hoa tan mau va thanh
phan pha dong khong tuong thich v6i nhau. Hon nita, Su
thay thé dung mdi acetonitrile bang methanol s& tot hon,
vi hinh dang peak sic ki dwoc cai thién c6 hé sé kéo dudi
1,11, s6 dia li thuyét 16n (5 845), thoi gian huu (t) 4,5 phut
pht hop Vvéi yéu cau sic ki. Vi vy, thanh phan pha dong
gom hdn hop methanol va dikali hydrogenphosphat ti 1¢
thé tich (70:30; v/v) dugc chon cho khao sét tiép theo.
3.1.2 Khao sat diéu ki¢n xa Ii mau
Tién hanh khao sat 2 phuong phap chiét siéu 4m va két
hop chiét siéu am véi thoi gian 1am lanh trong mau
thubc m& boi da twong Gmg 1an lugt (10, 20, 30 va 40)
phat va cach chudn bi cac dung dich duoc thé hién &
Muc 2.2.1.2.

Bing 4 Khao st thoi gian 1am lanh sau khi chiét siéu am

Thoi gian HSTH
lam Ianf? haty| MM | gy | PRSD
10 51050  6921| 243
20 511.03|  7769| 187
30 512.30| 100,73 0,61
20 508.97| 10093| 0,44

Két qua %HSTH cua hoat chat chloramphenicol sau
khi mau thir da chiét siéu &m va lam lanh duoc trinh
by & Bang 4. %HSTH ting tir 69,21 dén 77,69 tuong
g véi thoi gian lan luot 12 10 phat va 20 phdt, va tai
20 phut (%RSD = 1,87) it dao dong hon so vai 10 phat
(%RSD = 2,43). Két qua cho thiy cang tang thoi gian
lam lanh thi % HSTH va %RSD cang duoc cai thién
dang ké. Do d6, nhoém tac gia tang thoi gian 1am lanh
1én (30 va 40) phut, dong thoi so sanh hai khoang thoi
gian trén vé %HSTH lan luot trong tng 1a 100,73 va
100,93, va phan tram d¢ léch chuan nhé hon 2, chimng
to hoat chat chloramphenicol da dwoc chiét hoan toan
khoi nén mau. Vi vay, dé tiét kiém thoi gian phan tich,
chon 30 phut 14 thoi gian 1am lanh t6i wu sau khi mau
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thir da duoc chiét siéu am cho quy trinh xir If mau dé
xé4c dinh ham luong chloramphenicol trong thuéc m&
boi da.

Bang 5 Két qua % HSTH trong thubc m& bodi da cua 2
phuong phap

Chibtsisuam | Chietsiéuamva
STT lam lanh

m | HSTH | m | HSTH

(mg) (%) (mg) (%)
1 | 5194 | 6961 | 5185 | 10052
2 | 5082 | 6561 | 5182 | 10025
3 | 5030 | 6604 | 5036 | 99.96
4 | 5178 | 653 | 5098 | 10168
5 | 5206 | 622 | 5002 | 10143
6 | 5115 | 6351 | 5135 | 10057
TB | 51356 | 6538 | 51063 | 100,74

%RSD | 131 | 387 | 148 | 067

% Ham lugng

111

au
Hinh 4 So sanh ki thuat chiét siéu am
va siéu am két hop 1am lanh
Ki thuat chiét bang song siéu am dugc ap dung dé ting
hiéu qua chiét. S6ng siéu am véi tan s6 20 kHz ¢6 tac
dung lam tang sy hoa tan cua chloramphenicol vao
dung méi hoa tan va ting qua trinh khuyéch tan chat
tan ra khoi nén mau. Trong thuéc ma bdi da, thanh phan
gdm chloramphenicol, Polawax GB 200, cetyl alcohol,
glycerin monostearat, sdp ong, md& tran, propylen
glycol, polysorbat 80, nipagin, nipasol, nuéc tinh khiét
nén chira ham luong béo cao. Pong thoi, hoat chit
chloramphenicol ¢6 trong mau tht 1a hop chat c6 do
phan cyc (logKo/w = 1,14). Vi vay, néu khong loai bo
ham luong béo trong quy trinh xir i mau thi chat phan
tich s& khong duoc chiét hoan toan ra khoi nén mau.
Mot trong nhitng cach loai béo 1a mau sau khi da dugc
chiét siéu 4m, dem dat mau vao trong bé nhiét do thap

khoang 10 °C dé chuyén chat béo thanh dang rin. Sau
d6, tién hanh loc dé loai bo phan chit béo va lay phan
dung dich dem di phan tich.

Két qua so sanh giira hai phuong phap chiét siéu &m va
phuong phap két hop siéu &m véi l1am lanh duoc biéu
dién theo Hinh 4. %HSTH cia phuong phap két hop
siéu &m voi 1am lanh ting 1,54 1an (ting tir 65,38 Ién
100,74) so Vé6i phuong phap chiét siéu am. Pong thoi,
so sanh phan traim d6 léch chuén twong déi cua chiét
siéu am cé %RSD = 3,87 (> 2) dao dong hon so voi
chiét két hop siéu am va lam lanh c6 %RSD = 0,67 (<
2). Chting to chi dung ki thuat chiét siéu am thi nén mau
anh huong 16n, 1am cho phép phén tich kém chinh xéac
va kém tin cay nén can két hop kiy thuat chiét siéu am
va 1am lanh dé loai cac chét béo (s&p ong, md trin) c6
trong mau.

3.2 Xay dung phuong phap dinh lugng

3.2.1 Khao sét tinh twong thich ctia hé théng sic ki
Két qua khao sat tinh twong thich cta hé thdng khi tiém
I3p 6 lan dung dich chuan chloramphenicol ¢6 nong do
0,2 mg/mL vao hé thong may sic ki long va ghi nhan
lai hinh dang va két qua sic ki dd.

Bang 6 Két qua khao st tinh tuong thich hé thong

STT | tr(phut) N T S (mAu)
1 4,50 5845 | 1,11 | 12774196
2 4,51 5839 |1,12| 12557 957
3 4,5 5881 |1,11| 12769 829
4 4,51 5845 1,1 | 12647 644
5 4,51 5859 1,1 | 12865 709
6 4,5 5848 |1,12| 12626203

B 451 |585283|1,11| 12706923

%RSD 0,12 0,26 0,81 0,9

tr: thoi gian luu, N: sb dia li thuyét, T: hé sé kéo dudi,
S: dién tich dinh

Cac théng s6 gom thoi gian luu (tr), dién tich dinh (S), hé
s6 kéo dudi (T) cua cac dinh la 1,11 nam trong khoang
yéu cau (0,8-1,5) va sb dia li thuyét (N) déu c6 %RSD <
2 nén quy trinh ¢6 tinh tuong thich hé thong.

3.2.2 Khoang tuyén tinh

Khao sét khoang tuyén tinh bang cach tién hanh sic ky
5 muc ndng do khac nhau, do va xac dinh dién tich dinh
& ting nong do, thiét lap phuong trinh hoi quy va vé db
thi biéu dién méi twong quan giita dién tich dinh (S) va
ndng do (C) duoc trinh bay ¢ Bang 7.
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Bang 7 Két qua dung dich chuan ¢ cac nong do khéc nhau 150
STT | Menin | D9 pha | 0P8 | piar dich dinh
(%) | (mg) | loang chuan (MAu) "
(mg/mL) 751
50 | 50,2 500 | 0,099 65 5043 080 so]
80 | 50,2 | 3125 | 0,1594 8 148 570 541
100 | 502 | 250 | 0,1993 | 10181339 B T —
120 | 50,2 | 20833 | 0,2392 | 12237140
150 | 50,2 | 166,67 | 0,298 9 15 542 409

(A) Séc ki @6 mau placebo

18000000
y = 52492429,89x - 230709
g 14000000 R2=0,9997
':: 200
5 10000000
'ﬁ 1007
)
A 6000000 uoo 15 T30 = 45 " 60 75
(B) Sic ki do thém chuan chloramphenicol ¢6 nong do
2000000 0,2 mg/mL vao mau placebo
0.05 0.15 0.25 0.35
Nél’lg dé (mg/mL) 4007
Hinh 5 Budng tuyén tinh caa chloramphenicol
Xay dung duong chuan A = aC + b (Hinh 5). Trong do,
(C) biéu thi ndng d6 chloramphenicol, (A) l1a dién tich |
dinh trung binh mai mau chuan. ] J
Dénh gia tinh tuyén tinh ciia chloramphenicol bang cach st g . | :
dlilng tie C?uan Sttident Et) d.e Kiém trAa Y I,lghla cua c\ac h f;, %0 (C) Sac ki @6 mau thir thuc hién theo quy trinh dinh lugng
vatiéu chuan F (phén phoi Fischer) dé chitng minh la co tinh
twong thich trong phuong trinh hdi quy. Qua tiéu chuan F, ]
phuong trinh hdi quy ¢6 tinh twong thich véi F = 9932,82 > . |
Foos = 10,12 va qua tiéu chuan t, hé s6 a (4 déc) co ¥ nghia “
vé mat thong ké (t = 99,66 > tos = 3,18), hé s6 b (tung dd ] |
gdc) khong co ¥ nghia théng ké nén bi loai (t=-2,08 / \
< tops = 3,18). Vay phuong trinh hdi quy ¢d su phu thudc 1
tuyén tinh giita nong do va dién tich dinh trong khoang nong 1 S B W
d6 (0,09965-0,298 9) mg/mL, véi R2=0,999 7 (yéu cau 0,99 o s w4 w75
<R?<1). (D) Sac ki @6 cua chloramphenicol chuan

tai nong do 0,2 mg/mL
Hinh 6 Séc ki dd minh hoa tinh ddc hiéu
cua quy trinh dinh heong

3.2.3 Tinh dic hiéu: tiém vao hé thdng sic ki cac dung
dich vai thé tich 20 uL da chuan bi & Muyc 2.2.2.3 gdom
mau placebo, mau chuan thém vao placebo, mau chuan,
mau thur.
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Sy phan tach chloramphenicol thyc hién trén cot pha dao
RP-18 (250 mm x 4,6 mm x 5 um), st dung thanh phan
pha dong gom methanol : dung dich K;HPO, theo ti 1¢ thé
tich (70:30; v/v), va rira giai dang dong véi téc do 1
mL/min, buéc séng phat hién 280 nm.

Séc ki d6 HPLC cua mau placebo (&m tinh) khong cé
peak cé thoi gian luu twong (g véi thoi gian luu cua
peak chuan chloramphenicol trong mau chuan (Hinh
6).

Séc ki @6 HPLC chuan chloramphenicol thém vao mau
placebo c6 1 peak, cé thoi gian luu twong tng véi thoi
gian luu cua peak chloramphenicol trong mau chuan.
Séc ki 6 HPLC caa mau thir ¢6 1 peak, c6 thoi gian
lvu twong wng voi thoi gian luu cua  peak
chloramphenicol trong mau chuan.

Két qua da chi ra thanh phan ta dugc (placebo) khong
anh huong dén quy trinh dinh lugng. Quy trinh dinh
lwong chloramphenicol dat y8u cau vé tinh dic hiéu.
3.2.4 Do 13p lai

Tién hanh trén 6 mau thr va xac dinh dién tich dinh
trung binh, tr d6 xac dinh ham luong %
chloramphenicol ¢6 trong mau. Két qua ham luong %
chloramphenicol trong mau so v&i ham lugng nhan
duoc thé hién ¢ Bang 8

Bang 8 Két qua d¢ lap lai cia ham lugng mau thir

m (mg) | S (mAu) | % HL Théng ké
518,5 12897 067 100,52 n=6,SD=0,67
518,2| 12 855287 100,25 X = 100,74 %
503,6| 12 456 967| 99,96 %RSD = 0,67
509,8 12966 357 101,68/¢=%0,70 (t=2,57,
500,2] 12554 988 101,43 P=95%

Khoang tin cay:
5135 12778992 10057 |, _ 10074+ 07

m: lugng cén thr, S: dién tich dinh, % HL: ham lugng
% so véi nhan

Ap dung quy trinh phéan tich dé xac dinh ham luong
hoat chat chloramphenicol trong thubc m& boi da dang
Iwu hanh trén thi tredng. Xt [i mau va phan tich 6 mau
thir doc 1ap, lap lai trong 2 ngay. Sau dé, trinh bay két
qua dinh lugng chloramphenicol trong mau thir tién
hanh trong 2 ngay khac nhau trén cting mot diéu kién
phan tich 6 Bang 9

Bang 9 Két qua dinh lwong chloramphenicol trong mau th

Ngay 1 Ngay 2
x | Lwgng Ham Lwong Ham X R
Maul . * | lwgng | . . > | lwong | Thong ké
can thw % S0 Véi can thwr % S0 Véi
(mg) « (mg) 5
nhan nhan
1 | 5185 10052 520,5 99,34
2 | 5182 100,25 5192 99,02 Kip =
3| 5036 99,96 5006 100 l0003%
4 | 5098 101,68 510,60 99,11 Fm=§ =
5 | 5002 10143 5005 996706761 _, 4,
6 | 5135 10057 511,3 98,85/044352
Trung binh | 100,74 510,45 99,33 (2,322‘”;0?)‘
SD 0,6761 0,435 "5 Z o5 o4
%RSD = 0,91

Khao sat d chinh xac ham lugng chloramphenicol
trong thudc ma bodi da dat yéu cau vé ham luong hoat
chit trong khoang (90-110) % va %RSD (n = 6) 120,67
< 2. Pinh luong 6 dung dich mau thir khac nhau c6
nong do twong duong nhau voi khoang tin cay la
(100,74 = 0,7) %. DBong thoi, 4p dung phuong phap
phan tich di t6i wu dé dinh lugng chloramphenicol
trong mau thudc lru hanh ngoai thi trudng cd %RSD =
0,91 < 2 va dung théng ké theo chuan Fischer (F) dé
danh gia d6 chinh xé&c cua 2 ngay khac nhau dya trén
hai day dir liéu c6 Fin = 2,32 < Fiy= 5,05 ¢c6 su tuong
ddng véi nhau. Chiing to quy trinh phan tich c6 tinh 6n
dinh va chinh xac cao.

3.2.5 Do ding

Thém chuan chloramphenicol vao mau placebo va xac
dinh lai néng do co6 trong mau. Thyc hién 3 nong do
chloramphenicol (80, 100 va 120) % (so véi nong do i
thuyét) va xac dinh lai lwong hoat chat chloramphenicol
c6 trong mau. Két qua duoc trinh bay & Bang 10.

Bang 10 Két qua do dung (80, 100 va 120) %

L“"-”? g Dién Lwong R
x chuan N 2 Po
Mau mplacebo ~ t|Ch Chuan , °
thém . R . | diang
(%) (9) ) dinh tim lai
va0 | mau) |ugmu)| 0
(kg/mL)
0,961 2 167,731 10433521 169,80 101,23
80 | 1,0682 160,79 9817499 159,78 99,37
1,034 3 163,76 9910614 161,29 98,49
100 1,057 8| 205,45 12 452 581| 202,66/ 98,64
1,0305/ 205,45/ 12 605 409 205,15/ 99,85
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1,014 5 203,46| 12 581 114 204,75 100,63

0,995 2 245,15/ 15217 087| 247,65 101,02

120 1,003 244,16 14 817 114 241,14 98,77
0,9791] 239,19 14594 794 237,52 99,30
Trung binh 99,7

%RSD 1,05

Két qua khao sat cho thiy phuong phap dinh lugng
chloramphenicol c6 hiéu suat thu hdi ciia 9 mau trong
khoang (98,49-101,23) % va nam trong khoang yéu cau
(98-102) %. Bong thoi, gia tri %RSD = 1,05 < 2. Nhu
viy, quy trinh dinh luong dat vé d6 ding.

4 Két luan va dé nghi

Dé tai da ing dung phwong phép sic ki 1ong, dung cot
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duoi hodc d6 dau va thoi gian phén tich. Dong thoi, so
sanh giita hai phuong phap chiét siéu 4m va phuong
phap két hop siéu am voi lam lanh, %HSTH cua
phuong phép két hop siéu 4m véi lam lanh ting 1,54
lan (tang tir 65,38 1én 100,74) so voi phuong phap chiét
siéu 4m va so sanh ti 1& do léch chuén tuong ddi cua
chiét siéu am c6 %RSD = 3,87 > 2 dao dong hon so véi
chiét két hop siéu 4m va lam lanh c6 %RSD = 0,67 <
2. Phuong phap di tham dinh cac thong s6 theo husng
dan cua Hoi nghi Quéc té vé sy Hai hoa cac yéu cau ki
thuat d6i véi duoc pham diung cho con nguoi (ICH) va
dat yéu cau gém do dac hi€u, do dung, d6 lap lai véi ti
16 d6 1éch chuan twong dbi < 2 %, hiéu suét thu hodi
trong khoang (98,49-101,23) % va khoang tuyén tinh

(0,09965-0,2989) mg/mL véi R? = 0,9997. Do do,
phuong phap dé xuat co thé dugc ap dung dé xac dinh
ham luwong chloramphenicol cé trong mau nguyén liéu
hoac thanh phém chtra hoat cht chloramphenicol &
dang thudc m& boi da tai cac cong ty duoc pham.

RP-18 (250 mm x 4,6 mm x 5 um) dé xac dinh ham
lwong chloramphenicol trong thubc m& boi da va két
qua dat yéu cau vé ham luong. Phuong phap di téi wu
ti 1¢ thanh phan pha dong methanol : dung dich dikali
hydrogenphosphat theo ti 1& thé tich (70:30; v/v) thu
duoc hinh dang peak doi xtrng, gidm hién twong kéo

Tai liéu tham khao

1. H6i ddng Duoc dién (2017), Duoc dién Viét Nam V, Nha xuat ban Y hoc, tr. 119-143

2. Bo Y té (2016), Hoa Dugc 1, Nha xuit ban Y hoc, tr. 173-180.

3. Nguyén Phuong Ha (2011), Nghién ciu xac dinh Chloramphenicol trong duoc pham bang phuong phap von-
ampe su dung dién cuc giot thuy ngéan treo. Luan van thac si, Truong PHKHTN, DPHQG Ha Noi.

4. Zeng Yu-Mei, Chen Fan-Hua (2015), Content Determination of Three Main Drugs in Chloramphenicol Sulfone

Ointment by HPLC, Meizhou Institute for Food and Drug Control.

5. Fuad Al-Rimawi, Maher Kharoaf (2011), Analysis of Chloramphenicol and Its Related Compound 2-Amino-1-
(4-nitrophenyl) propane-1,3-diol by Reversed-Phase High-Performance Liquid Chromatography with UV
Detection, Chromatography Research International.

6. Nia Kristiningrum, Mia Rakhmawati (2012), Simultaneous determination of Chloramphenicol and
Hydrocortisone acetate in cream using TLC desitrometry method, International Current Pharmaceutical Journal.
7. Imran Ali, etal (2013), Analysis of Chloramphenicol in Biological Samples by SPE-HPLC, Taylor & Francis.
8. Bo Y té (2016), Hoa phan tich. Tap 2. Phan tich dung cu, Nha xuit ban Y hoc, tr. 116-128.

9. Ngb Van Thu, Tran Hung (2017), Duoc liéu hoc, Nha xuat ban Y hoc, tr. 70-71.

10. Tania Martinez — Ramos, José Benedito — Fort, et al (2020), Effect of solvent composition and its interaction
with ultrasonic energy on the ultrasound — assisted extraction of phenolic compounds from Mango peels (Mangifera
indica L.), Food and Bioproducts Processing.

11. Anahi J. Borras — Enriquez et al (2021), Effect of Ultrasound — Assisted Extraction Parameters on Total
Polyphenols and Its Antioxidant Activity from Mango Residues (Mangifera indica L. var. Manililla), MDPI.

@‘ Pai hoc Nguyén Tat Thanh
T

NGUYEN TAT THANH



Tap chi Khoa hoc & Céng nghé S& 17

12. The United States Pharmacopoeia 43 (2020), The United States Pharmacopeial Convention, 27" Edition 45 (3),
pp. 1-2.

13. European Medicines Agency (2021), ICH (International Conference on Harmonization) guideline Q2 (R2) on
validation of analyticalprocedures, pp. (145-389).

14. Bo Y té (2012), Kiém nghiém thudc, Nha xuat ban Gido duc Viét Nam, tr. 137-180.

15. Kusnul Khotimah, Sudibyo Martono, Abdul Rohman (2020), Box — Behnken design-based HPLC optimization
for quantitative analysis of Chloramphenicol and Hydrocortisone acetate in cream, Journal of Applied
Pharmaceutical Science.

Validation of quantitation analytical procedure of chloramphenicol in ointment
with high performance liquid chromatography (HPLC)

Nguyen Thi Thu Thao, Mai Thanh Nhan
Faculty of Pharmacy, Nguyen Tat Thanh University
nguyenttthao@ntt.edu.vn

Abstract An accurate and sensitive method was developed for the qualitative and quantitative analysis of
chloramphenicol in ointment using high performance liquid chromatography (HPLC) with UV detection.
Experimental results optimized the chromatographic conditions with the mobile phase component being methanol:
dikali hydrophosphat solution at (70:30; v/v) at flow rate of 1.0 mL/minwhichreduced the running time of the samples
and the chromatograms obtained met the symmetry coefficient. At the same time, optimizing the processing of
samples with a high fat content, using a combination of ultrasound and cooling, % recovery efficiency increased
significantly from (65.38 to 100.74) % and relative standard deviation %RSD = 0.67 (< 2) compared to ultrasound —
assisted extraction method. Quantitative results of chloramphenicol obtained a linear concentration range of
(0.09965-0.2989) mg/mL. The accuracy of the method was determined by the recovery rate in the range of (98.49-
101.23) %, corresponding to the concentration of (0,1677-0,2392) mg/mL and the repeatability (in %RSD) of 1.05
%. The analytical procedure met the criteria of specificity, linearity, accuracy, and precision set by the guidance of
ICH — The International Council for Harmonization of Technical Requirements for Pharmaceuticals for Human
Use. This analytical procedure can be applied in routine quality control of chloramphenicol in ointment.

Keywords chloramphenicol, high performance liquid chromatography (HPLC), ointment, validation, antibiotic
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