TAP CHi CONG THUONG

XAY DUNG QUY TRINH
PINH LUONG VIEN NEN PREDNISOLON
BANG PHUONG PHAP HPLC-PDA

® THACH THI BO PHA - PHAN TH| YEN NGQC - LAM THI THUY KIEU

TOM TAT:

Phuong phdp HPLC- PDA c6 d6 nhay cao di dugc xAy dung thanh cong d€ phan tich
prednisolon trong vién nén. Phuong phip da dugc thim dinh theo huéng din ctia ICH. Pd chinh
xéc clia phuong phdp véi gid tri RSD khong qué 0,26%. Phuong phap di thim dinh c6 thé dugc
ting dung d€ dinh luong cic ch& phaAm don thanh phan prednisolon dang lvu hinh trén thi trudng.

Ti khéa: sic ky 16ng hiéu ning cao, vién nén prednisolon, Trudng Pai hoc Tra Vinh.

1. Dit van dé

Corticosteroid 1a tdc nhan tri liéu quan trong
dugc st dung dé diéu tri cdc rdi loan di ¢ng va
viém nhiém hoic dé ngdn chdn cdc hoat dong
khong mong mudn hodc khong phu hdp clia hé
thdng mién dich. Prednisolon 1a mot
glucocorticoid tdng hdp c6 dic tinh chéng viém va
diéu hoa mién dich dugc chi dinh trong céc trudng
hdp: viém khép dang thap, lupus ban dé toan
than, mot s6 thé viém mach, hen phé’ quan, thi€u
mdu tdn huyét, gidm bach cdu hat va nhitng bénh
di &ng ning. Ngay nay, v6i su phat trién ctia khoa
hoc, cdc phuong phap nhu quang phd ti¥ ngoai -
kha ki€n, phuong phép sic ky 16ng hiéu niing cao
dau do PDA, dién di mao quén, sic ky 18ng ghép
ndi dau do khoi phd (LC-MS; LC-MS/MS).... dugc
st dung dé dinh lugng prednisolon [1-3, 5-8].
Trong d6 phuong phdp sic ky 16ng hiéu niing cao
12 phuong phdp dugc sit dung kha phd bién do ky
thuat phan tich hién dai, qué trinh x{ 1y miu don
gian, cho dd chinh xdc va do6 nhay cao. Phuong
phdp HPLC-PDA véi cdc vu di€m nhu héa chat
phd bi€n, thdi gian phin tich nhanh, ti€t kiém
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dudgc héa chit, ha gid thanh phan tich miu va c6
thé ti€n hanh ddng loat nén rit phit hgp véi diéu
kién nghién cfu trong nudc. Mit khic, d€ phat
trién mot phuong phap don gidn va chinh xdc dé
dinh lugng prednisolone dé tai: “Xay dung quy
trinh dinh lugng vién nén Prednisolon bing
phuong phap HPLC - PDA” dugc ti€n hanh dé
g6p phan dinh gid thuc trang chit lugng dudgc
phdm chita prednisolone trén thi trudng.

2. Nguyén liéu va phuong phap nghién ciu

2.1. Nguyén li¢u

Chdt dobi chiéu: Prednisolon acetat 99,7%;
dugc cung cAp bdi vién ki€m nghiém thudc TP. HS
Chi Minh.

Dung méi: nu6c cit dung cho HPLC; methanol
va acetonitril dat tiéu chuidn diing cho sic ky 1éng
do Merck cung cap.

Trang thiét bi: hé thong sic ky 16ng (UHPLC)
Ultimate 3000 cta hang Thermo Scientific- My,
dau do PDA. Cot Phenomenex C8 va C18 (150 x
4,6 mm; 5 um), can phan tich, bé siéu Am va cic
dung cu thdy tinh nhu binh dinh mdc, pipet c6 do
chinh xéc pht hgp cho mdi thit nghiém.
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2.2. Phuong phdp nghién ciiu

Duva vao dic tinh 1y héa cia prednisolon, dic
diém cta mau va tham khio mot o tai lieu [1-3, 5-
8], k¥ thuat HPLC-PDA da dugc lua chon d€ xay
dung quy trinh dinh lugng vién nén prednisolon.
Quy trinh sau khi dugc xay dung di dugc thim dinh
theo huéng din ctia ICH [4]. Céc chi tiéu thim dinh
bao gdm khdo st tinh phli hop clia hé thong, tinh
dic hiéu, tinh tuyé&n tinh va khodng xédc dinh, do
chinh xdc va do dung.

2.2.1. Chudin bi mau

- MAu tring: dung mdi pha dong.

- Dung dich d6i chi€u goc: prednisolon d6i chi€u
dudc hoa tan trong methanol dé dugc dung dich c6
ndng dd 500 pg/mL. T cdc dung dich gbc, pha
loing véi methanol dé dugc cdc dung dich doi
chi&u cho muc dich thim dinh quy trinh c6 ndng do
phit hgp cho mdi thit nghiém.

- Dung dich ddi chi€u: Hiit chinh x4c 2mL dung
dich d6i chi€u gdc cho vao binh dinh mitc 20mL,
thém pha dong d&n vach, 1ic déu, loc qua mang loc
0,45 pm. Dung dich thu dugc c6 nong do
prednisolon 50ppm.

- MAu thir: Can 20 vién, tinh khéi ludgng trung
binh vién va nghién thanh bdt min. Can chinh x4c
mot lugng bot vién tudng ting v4i 5 mg prednisolon
vao binh dinh mic 100 mL, thém 50 mL methanol

lic trong 10 phiit, thém nuc dén dinh mic, lic déu,
loc qua mang loc 0,45 pm.

2.2.2. Khdo sdt diéu kién sdc ky

Diéu kién sic ky du ki€n: Cot sic ky: cot
Phenomenex C18 (100 x 4,6 mm; 5 um); Pha d0ng:
MeOH - H,0 (50 : 50); Toc do dong: 1,0 mL/phdt;
Budc séng phat hién: 254 nm; Thé tich tiém: 10ul;
Nhiét d6 cot: 40°C.

Tién hanh khdo sit cic yéu t6 dnh huéng dén
hiéu qud tich clia phuong phdp bao gdbm: cot sic
ky, pha dong, ty 1€ pha dong.

3.Két qua va ban luan

3.1. Khdo sdt diéu kié¢n sdc ky

3.1.1. Cot sdc ky

Ti€n hanh khio sit trén cot C8 va C18 (100 x
4,6 mm; 5 um). K&t qud dudc trinh bay trong Bang
1 va Hinh 1. Sic ky dd cia miu ddi chi€u va méu
thit v6i 2 cot sic ky khdo sat.

Hinh 1 minh hoa sic ky dd ctia miu ddi chi€u va
mau tht v4i hai cdt kh3o sat:

K&t qua khdo sit cho thidy, v6i cing hé dung
moi va ty 1& pha dong thi cot C8 cho thdi gian phan
tich (tg) ngdn hon, hé s d6i xing clia prednisolon
phan tich trén ¢t C8 doi xitng hon (A = 1,1) va s&
dia 1y thuy€t ctia Prednisolon trén ¢t C8 cao hon
(N> 10.000) so v6i cdt C18 (tg =5,323; A;=1,3 va
N= 3.580). K&t qui chitng minh cot C8 vdi hé dung

Bdng 1. K&t qud khdo sat cot sdc ky

Mau cot Thai gian (phdt) Hé s6 ddi xting (Ag) S4 dia ly thuyét (N)
o c8 4417 11 10405
Mau déi chiéu
C18 5,323 1,3 3580
L C8 4,380 1.1 10335
Méu thu
C18 5,323 1,3 3194

Hinh 1: Sdc ky dé méu chét doi chiéu (a) v mdu thi (b) véi cét Phenomenex

C8 (100 x 4,6 mm; 5 um)
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moi dang khio st phit hgp hon khi st dung dé phan
tich Prednisolon so vGi cdt C18. Nhu vay, cot C8
dugc chon d€ khio sat cic y&u to vé dung mdi va ty
1& dung moi.

3.1.2. Ty 1é dung moi

Tir két qud khdo sat cot sic ky va cic két qua
khdo sit ban dau vé ty 1&é dung moi, cic hé dung
moi pha dong sau diy di dudc lya chon d€ khio
sat. H& dung moi (1) bao gdbm methanol va nudc
(50:50), hé dung moi (2) bao gdbm methanol va
nudc (65:35). K&t qué khao sdt dugc trinh bay trong
Béng 2 va Hinh 2.

Hinh 2 minh hoa SKP cta miu ddi chi€u va
mAu thif v6i 2 hé dung moi khao sit.

K&t qua khio sét cho thdy, hé dung moi (1) mic
du cho thdi gian phan tich dai tg = 4,417 nhung hé
s0 batddi Ag= 1,1 van ndm trong khoéng 0,8 < A <
1,2 va khi phian tich trén nén miu th{ thi
prednisolon tich hoan toan véi tap c6 trong nén
mau v6i do phan gidi Ry = 9,2. Trong khi hé dung
mdi (2) cho thdi gian phan tich ngdn hon nhung
trong nén mau thir Prednisolon chua tach hoan toan
v6i tap c6 trong nén miu (Ry= 1,4).

T k&t qui khido sit, hé dung moi (1) gom
methanol va nudc (50:50) dudc chon dé ti€p tuc
khao sat dung moi pha dong.

3.1.3. Dung méi pha dong

Hé dung mdi (3) bao gdm methanol va nu6c
(50:50), hé dung mdi (4) bao gdbm Acetonitril va
nudc (50:50). Ti€n hanh khdo sat dung mdi st dung
dé lam pha dong, két qua khio sit dugc thé hién
trong Bang 3 va Hinh 3.

Hinh 3 minh hoa SKP cda miu ddi chi€u va
miu thif v6i 2 hé dung mdi khio sat.

K&t quéa khao sit cho thiy, 2 hé dung moi khdo
sat déu cho hé s6 bat ddi clia prednisolon nim trong
khodng 0,8 < As < 1,2. Vi hé dung moi (3) ta thay
thdi gian luu (tR) prednisolon dai hon nhung khi
phan tich trén nén miu tht, Prednisolon tdch hoan
toan véi tap 6 trong nén mau R = 9,2 trong khi hé
dung moi (4) tuy thdi gian phan tich ngdn hon
nhung khi phén tich trong nén mau thi prednisolon
khong tach hoan toan khoéi tap (Rg =1,4). Vi viy,
dung mdi methanol dudc lya chon.

Nhu vay, diéu kién sic ky thich hgp d€ phan tich
prednisolon nhu sau: cdt Phenomenex C8 (100 x
4,6 mm; 5 um); Pha dong: MeOH — H,O (50 : 50);
T6c do dong: 1,0 mL/phit; BuSc séng phét hién:
254 nm; Thé tich tiém: 10ul; Nhiét do cot: 40°C.

3.2. Thdm dinh quy trinh

3.2.1. Tinh phir hop clia hé thong

Nhan xét: K&t qua khdo st cho thay, khi phan

Bdng 2. K&t qud khdo sat ty 1é dung médi pha déng

100

75

Mau Hé dung mai Thai gian (phdt) Hé s6 dai xting (A;) Hé s6 phan giai (Rg)
e Q) 4,417 1,1 -
Méu déi chiéu
) 2,227 1,3 .
. ™ 4,380 1.1 9,2
Mau thi
(2) 2,220 1,3 1,4
Hinh 2: Sdc ky dé mdu déi chiéu (c) va mdu thir (d) véi hé dung méi (1)
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. V' © 25 / o

100

00 1.0 20 30 40 50 6.0 70 8.0 2.0 100

386 S6 9 - Thang 4/2023



HOA HOC - CONG NGHE THUC PHAM

BAng 3. K&t qud khdo sat dung méi pha ddong

Mau Hé dung moi Thai gian (phdt) Hésddoixing (Ag) | Hésdphan giai (Rg)
o 3) 4,417 11 -
Mau dbi chiéu
(4) 1,867 1,1 -
. 3) 4,380 11 9,2
Mau thu
(4) 1,860 0,9 1,4
Hinh 3: SKP md&u déi chiéu (e), mau thi () véi hé dung (3)
[Chromatogram |Chromatogram
7] PREDNISOLON #61 )] Prednisolon cu-l 8 Methanol - Nuoc (50-50) UV_VIS_1 WVL:254 nm ﬂmZEEDNISOLON #62 mau thu cot c8 Methanol - Nuoc (50-50) UV_VIS_1 WVL:254 nm
& Prednisolon 4 Prednisolon
125 (e) 1259 (f)

100

1004

1295

BAng 4. K&t qud khdo sat tinh phi hgp clia hé théng trén dung dich ddi chiéu 50 pg/mL (n = 6)

Lan Théi gian luu (phdt) | Dién tich pic (mAU*min) | Hés&batddi(A;) | S6 dia ly thuyét biéu kién (N)
1 4,350 19,409 1,2 8546
2 4,357 19,390 1,2 8467
3 4,387 19,304 1,1 8354
4 4,370 19,266 1,2 8417
5 4,377 19,261 1,2 8395
6 4,393 19,274 11 8445
Trung binh 4,372 19,317 - 8437
RSD % 0,38 0,34 - Pat

tich prednisolon trén cot C8 cho sd dia 1y thuyét
biéu ki€n N>2000; gia tri RSD% ciia thdi gian luu
va dién tich pic cia prednisolon khong qua 0,38%.
Hé s6 bat ddi 0,8 < As < 1,2. Nhu vay, quy trinh dat
tinh phit hgp ctia hé thong.

3.2.2. Tinh ddc hiéu

K&t qua khéo sét tinh dic hiéu cho thdy, trong
ciing di€u kién phan tich: SKD miu tring khong
xudt hién pic tai khodng thdi gian luu tuong Gng véi
prednisolon d6i chi€u; SKP mau thit, miu thif thém
chat doi chi€u xuét hién pic c6 thdi gian lvu tuong

tng véi pic trong dung dich d6i chi€u. Pic clia chat
phan tich trong SKP miu thit vd miu chdt d6i chi€u
tinh khiét, phd UV - Vis clia miu thit tuong Gng v6i
phS UV - Vis ctia miu d6i chi€u.

Nhu vay quy trinh ¢6 tinh ddc hiéu.

3.2.3. Tinh tuyén tinh, khodng xdc dinh, dé chinh
xdc va do dung

Tinh tuyén tinh va khodng xdc dinh cda
Prednisolon dugc khdo sdt trén dung dich ddi
chi€u, vdi khodng néng do tir 30-80 pg/mL. Po
chinh x4c bao gdm do lip lai va do chinh xdc
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Hinh 4: SKP tinh ddic hiéu cta méu trdng (g); méu déi chiéu (h); méu thik thém chdét

déi chiéu (i) va méu thi ()

s "1 4- PREDNISOLON #65 MAU TRANG UV_VIS_1 WVL:254 nm
| maU
o4
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Hinh 5: Phé UV - Vis va dé tinh khiét cia mdu déi chiéu (h); méu th () va mdu th

thém chdt déi chiéu (i)

- ApexPrednisolon 100% at4,43 min 50.0- Apex Prednisolon 100% at 4,43 min 60 Apex i 100% at4,44 min
Tl Prednisolon 50% at4,38 min: 99999 Tl Prednisolon 50% at4,32 min: 100000 "% Prednisolon 50% at4,39 min: 1000,00
Prednisolon 50% at 4,48 min: 88895 Prednisolon 50% at 4,49 min: 999,94 Prednisolon 50% at4,50 min: 99997
5001 246,86 s00] 246,80 500 246,85
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19p,53 (h’) 19,07 (J’) 19p34 (1’)
20,04 zn,nj 20,04
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0,04 0.0 0,04
nm nm
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trung gian dugc ti€n hanh trén miu thir v6i ndng
dd 50 ug/mL, mdi chi tiéu ti€n hanh véi 6 miu doc
lap. PO ding cua quy trinh dugc ddnh gid trén
mau thir thém chi't ddi chi€u tai 3 mitc ndng do 40
ug/mL; 50 ug/mL va 60 ug/mL, mdi nong do dugc
thyc hién i thi€u 3 mau.

Nhan xét: Quy trinh phan tich dat tinh tuyé&n tinh
Vv6i gid tri 12> 0,9998. Ty 1& thu hoi ctia prednisolon
v6i ndng do khdo sat tir 40 - 60 ug/mL nim trong
khodng 99,3% - 101,7% véi gia tri RSD khong qua
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0,67%. PO chinh x4c cia phudng phap v4i gia tri
RSD khoéng qua 0,26% nén quy trinh c6 do chinh
xdc va do dung cao [4].

Nhu vay, quy trinh phin tich prednisolon trong
vién nén biang phuong phip HPLC-PDA dat yéu
cAu vé tinh phit hop clia hé thdng, c6 tinh dic hiéu,
khoang xac dinh rong, dd chinh xdc va do ding cao.
Quy trinh c6 thé dugc ng dung dé dinh tinh va dinh
lugng cdc vién nén chifa don thanh phin
prednisonlon dang Iuu hanh trén thi truGng.
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Bdng 4. K&t qud khdo sat tinh tuyén tinh, khodng xéc dinh, dé chinh xac, dé dang

Do ding (n=3) Do chinh xac
Néna db . Khoang i Phuong Khoang
(UG /2“_5 t:y:\e“ RSD xacdinh | pp 13p lai B0 chinhxac trinh héi Rz | tuyéntinh
u hoi o | (ug/mL) om0, trung gian quy (ug/mL)
(%) (TBRSD%) | 15 srRSD%)
40 99,3-100,2 0,61
9=0,3747x
50 101,5-101,7 0,08 40-60 | 99,4+0,36 99,4 £0,12 +06772 0,9998 30-80
60 99,8-100,5 0,37

3.3. Ban ludn

Dua vao ciu triic va tinh chit ly héa cla
prednisolon, k¥ thuat sic ky pha ddo dudc lya chon,
khéo sat trén cot Phenomenex C8 va C18 véi dung
moi pha dong dugc khdo sat 1a nhitng dung moi
phan cuc nhu acetonitril, methanol va nudc. Ngoai
ra, y&u td ty 1& thanh phan pha dong ciing dugc
khao sit trong qud trinh thyc nghiém dé tim diéu
kién sic ky thich hgp. K&t qua khdo sat cot sic ky
cho thay, ¢6 thé st dung c4 2 loai cot C8 va C18 dé
phan tich prednisolon, tuy nhién cdt C8 cho thsi
gian phan tich ngin hon, hé s& bat ddi t6t hon so véi
cot C18.

Ty 1& pha ddong methanol - nu6c cho thay khi do
phan cuc ctia pha dong cang tang thi thoi gian luu
cia cdc chat phan tich cang ting, vi vy véi muc
dich rdt ngén thdi gian phan tich clia prednisolon
nhém nghién citu da ti€n hanh khdo sat 2 ty 1& dung
mdi, két qud thdi gian phan tich tir trén 4 phit gidm
xudng con khodng 2 phiit (Bang 2) nhung khi phan
tich trong nén miu thir, SKP cho thdy prednisolon
khong tiach hoan toan véi tap ¢6 trong nén miu; vi
vay ty 1&€ methanol - nuéc (50:50) da dugc lwa chon
dé ti€n hanh khio sit loai dung modi. Ti€p tuc khdo
sat dung moi pha dong, acetonitril dugc luta chon dé

TAILIEU THAM KHAO:

thay th& cho methanol v6i muc tiéu thay ddi luc rira
gidi cia pha dong, mat khac acetonitril 1a dung moi
hitu co c6 dd nhét thap lam gidm ap suét cot va hé
thong, gidp ting tudi tho cho codt. Tuy nhién, khi
thay th& bing acetoniltril thi k&t qud cho thay,
prednisolon rira gidi rdt sém va trong nén maiu thir
prednisolon chua tdch hoan toan véi tap c6 trong
nén miu (Hinh 5), do d6 acetonitril xem nhu khdng
phu hdp cho quy trinh dinh lugng.

Tur céc két qua khio sdt da Iva chon dudge mot
quy trinh dinh lugng prednisolon biing phuong phap
HPLC v6i dau do PDA. Nhin chung, quy trinh dinh
lugng c6 thdi gian phén tich ngin (7 phit), cdch ti€n
hanh, quy trinh x{ Iy miu tuong ddi don gidn. Quy
trinh d3 dugc thAm dinh thanh cong theo huéng din
clia ICH v6i khodng tuyén tinh rong, do chinh x4c
va do ding cao.

4. K&t luan

Phuong phap HPLC véi dau do PDA da dugc xay
dung thanh cdng dé phan tich prednisolon trong
vién nén. Quy trinh c6 tinh dic hiéu, tinh tuyén tinh
véi khodng tuyén tinh rong tir 30-80 ug/mL, do
chinh x4c va dd diing cao. Quy trinh c6 thé dudc 4p
dung vao viéc ki€m sodt chat lugng céc vién nén
prednisolon don thanh phin trén thi trudng B
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DEVELOPING A PROCESS FOR DOSING PREDNISOLONE
TABLETS BY USING THE HPLC-PDA METHOD
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ABSTRACT:

In this study, a highly sensitive HPLC-PDA method was successfully developed for the
analysis of prednisolone in tablets. This method was validated according to the guidance of ICH.
The precision of this method with the RSD value is less than 0.26 percent. The validated method
can be applied for the determination of the prednisolone single-component preparations which
are currently distributed on the market.

Keywords: high performance liquid chromatography, prednisolone tablets, Tra Vinh
University.
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