VIEN KIEM NGHIEM THUOC TRUNG UONG

ISSN 1859 - 0055

TAP CHI l(l EM
NGHIEM
EEhU6C

JOURNAL OF DRUG QUALITY CONTROL

S0 1.2021
TAP 19-80 71

NATIONAL INSTITUTE OF DRUG QUALITY CONTROL

48 HAI BA TRUNG . HANOI - VIETNAM
TEL: 84.024.39363794 * FAX: 84.024.38256911 * E-MAIL: tapchiknt@yahoo.com.vn



QUAN LY - TRAO POI NGHIEP VU

, DINH HUONG CONGTAC
KIEM TRA VA GIAM SAT CHAT LUGNG THUOC NAM 2021

Trong nam 2020, mdc du bi anh huong cua dai dich
Covid 19 tac dong dén moi mat cta doi séng - kinh té
- xa hoi, Hé théng kiém nghiém trén ca nude van hoan
thanh xut sic nhiém vu dugc giao, tich cuc hudng ting
cac phong trao thi dua, két qua di nhan dugc nhiéu
thanh tich dang khich 18, cu thé:

Hé théng kiém nghiém Nha nudc dd bam sat chi
tiéu ké hoach duge giao, khéc phuc kho khan, hop tac
v6i cac phong kiém nghiém ciia cic doanh nghiép, su
phéi hop chit ché giita Hé thong kiém nghiém - Quén
Iy duoc - Thanh tra dugc nhim ting cuong cong tac
kiém tra giam sat chat lugng thudc. Nho vay, chét luong
thudc trén thi truong van on dinh va dugce kiém soat tdt,
ty 16 thudc khong dat chat lwong van duy tri & muc thip
(0,86%), ty 1¢ thudc gia thap so véi cac nude trong khu
vuc (0,03%, khong tinh duoc liéu bi nham 14n).

Hoi ddng thi dua ciia Hé théng kiém nghiém da dé
nghi Vién truong Vién Kiém nghiém thudc Trung wong
tang gidy khen cho 31 tap thé va 60 ca nhan da c6 thanh
tich xudt sic trong cong tac kiém tra, giam sat va dam
bao chét luong thudc nam 2020. Cac don vi gém Vién
Kiém nghiém thudc Thanh phd HO Chi Minh, TTKN
Thira Thién — Hué, TTKN Binh Duong, TTKN ba
Néng, TTKN Quéang Ninh va TTKN Ha Tinh dugc dé
nghi ting Co thi dua ctia B§ Y té nam 2020.

Vé ning lyc cua Hé thong kiém nghiém: Dén nay
toan hé thong da c6 16 don vi dat tiéu chuan GLP va 55
don vi dat tiéu chuan ISO/IEC-17025.

Hoi thao tong két cong tac kiém tra, giam sat chét
luong thudc nim 2020 tai Thanh phd Pa Néing vao
ngay 24 thang 3 ndm 2021 d4 nhét tri dé ra dinh hudng
cong tac va cac nhi¢m vu trong tdm cho H¢ théng kiém
nghiém nam 2021.

1. Pinh hwéng cong tac

1.1. Tang cuong cong tac kiém tra gidam sat chat luong
thuéc, my pham trén dia ban ca nudc nhim dam bao
thudc dén tay ngudi ding co chit luong, hidu lyc va an
toan. Can tang cuong kiém tra chét lwong nguyén li€u
dau vao ciing nhu 14y mau thanh pham cubi ngudn. Dya
trén sb liéu bao céo cua cac don vi, Vién Kiém nghiém
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PGS. TS. POAN CAO SON

Vién truéng Vién Kiém nghiém thuéc Trung wong

thudc Trung wong da tong hop danh muc cac hoat chét
thuong c6 vi pham chat lugng ciing nhu danh sach cac
cong ty trong/ngoai nudc co vi pham chét luong trong
nam 2020 dé cac don vi trong Hé thng kiém nghiém c6
dinh hudng xay dung ké hoach liy mau.

1.2. Tiép tuc duy tri quan 1y phong thi nghiém theo tiéu
chuan ISO/IEC-17025 va GLP d6i véi cac don vi di
dat céac tiéu chuan nay; tiép tuc xay dung va cai tao cac
Trung tdm kiém nghiém dé cac Trung tdm nay dat tiéu
chuan ISO/IEC-17025 va GLP.

1.3. Tang cuong thiét 1ap chit chuan, chat ddi chiéu dé
mo rdng danh muc hoat chét dugc kiém soat chét luong.
1.4. Cung cb va duy tri phan mém Hé thong kiém
nghiém la dia chi dé cung cap tiéu chuan chit luong san
pham thudc cho cac Trung tdm kiém nghiém.

1.5. Hoan thanh tdt cac chirc nang nhiém vu va ké hoach
dugc giao, dong thoi mo rong hoat dong chuyén mon ky
thuat theo hudng sau:

- Péi voi Vién Kiém nghiém thudc Trung uong va
Vién Kiém nghiém thudc Thanh phé Hd Chi Minh:
ngoai cac cong viéc kiém nghiém thuong quy, can ting
cudng trién khai nghién ciru danh gia sinh kha dung va
trong duong sinh hoc cua thude. Tap trung thyuc hién
kiém nghiém cac thube Biét duoc gdc, thude déu thau
tap trung, thudc co ngudn gde sinh hoc va enzym. Tiép
tuc mo cac 16p dao tao, tu van ky thuét cho cac trung tdm
kiém nghiém va cac phong kiém nghiém cta cac doanh
nghiép vé chuyén mén k¥ thuat, quan 1y chét luong; t6
chirc chuong trinh thir nghiém thanh thao bang so sanh
lién phong thi nghi¢m;

- Pdi v6i cac Trung tdm kiém nghiém tinh, thanh
phé: Can tiép tuc cing cb va ting cudng co s vat chit
ky thuat, dao tao can bd dé ting cuong ning luc quan
Iy chit lwong thir nghiém; cac Trung tim kiém nghiém
dat tiéu chuan ISO/IEC 17025 va GLP tich cuc tham gia
cong tac tién kiém.

- Thyc hién nghiém cong tic phong chdng dich
Covid-19 theo hudng dan va yéu cau cia Bo Y té va cac
co quan chiic nang.



2. Nhiém vu trong tim

2.1. Poi véi Vien Kiém nghiém thuoc Trung wong va
Vién Kiém nghiém thuoc Thanh pho Ho chi Minh

- Ciing ¢ va nang cip Trung tdm danh gid tuong
duong sinh hoc ¢ hai Vién theo chuan muc Qudc té va
Khu vuc;

- Tang cuong thiét 1ap chit chuan, chat ddi chiéu
va duoc liéu chuan dé phuc vu cong tac kiém nghiém,
nham ting ty 1& kiém tra chat lugng toan bo ddi vai cac
hoat chét, ché phr?im luu hanh trén thi truong.

2.2. Déi véi cdc Trung tim kiém nghiém

- Tich cuc tham gia cac chuong trinh thir nghiém thanh
thao va cac 16p tap huén k¥ thuat do hai Vién t6 chirc;

- Xay dung va thuc hién ké hoach lfiy mau theo dinh
huéng va chi dao chuyén mén cua Vién Kiém nghiém
thuoc Trung vong;

- Cung ¢d viéce thuc hién ché d6 bao céo: Bao céo kip
thoi tinh hinh chat lugng thude, cic mau khong dat chét
lwong vé Cuc Quan Iy Duoc, S&' Y té va hai Vién dé co
hudng giai quyét va xtr 1y; bao cao dinh ky hang nim
vé hoat dong cua don vi va tinh hinh chét luong thube
& dia phuong cho Vién Kiém nghiém thudc Trung wong
dé tong hop bao cdo By Y té theo biéu mau da guri cho
cac don vi, thoi gian chét s6 ligu 1a 30/11 hang nam, thoi
gian ndp bdo cdo la trudc 20/12 hang nam.

2.3. Déi véi cdc co sé san xuét, kinh doanh

- Ra soat cac tidu chuan chat luong thube cho phu
hop v6i Duge dién Viét Nam V va phién ban méi cta
cac Duogc dién hi¢n hanh;

- Céan thyc hién nghiém tic viéc kiém tra chat lugng
nguyén liéu dau vao, dic biét 1a cac duge lidu dé tranh
su dung duogc ligu nham 13n va gia mao.

NGHIEN CUU KHOA HOC

XAY DUNG VA THAM PINH QUY TRINH PINH LUGNG PONG THOI
GUAIFENESIN, BROMHEXIN HYDROCLORID VA KALI SORBAT TRONG SIRO HO
BANG KY THUAT SAC KY LONG PHA PAO

NGUYEN TH] HONG, NGUYEN VAN BINH, DUONG MINH TAN, LE QUANG THAO

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Dinh lwong dong thoi, guaifenesin, bromhexin hydroclorid,
kali sorbat, siro ho, RP-HPLC.

1. it van dé

Thudc diéu tri ho, long dom 1a thanh phan khong
thé thiéu trong ti thudc gia dinh nhiing khi giao mua,
mua dong lanh, mua xuan am, dic biét 1a & cac gia dinh
¢6 tré nho. Cac thude chdng ho, giam ho nhu codein,
dextromethorphan, pseudoephedrin, theophyllin,
thuong dugc chi dinh trong trudng hop ho khan nhiéu,
kich thich gay mat ngu & ngudi 16n, chong chi dinh cho
truong hop ho ¢6 dom. Cac thude long dom, tiéu dom
nhu acetylcystein, ambroxol, bromhexin hydroclorid,
guaifenesin gitp giam ho dugc st dung phd bién hon &
dang don thanh phan hoic phdi hop véi cac thude diéu
trj ho khac [2]. Néu nhu acetylcystein, ambroxol chi
khuyén céo cho tré trén 2 tudi thi bromhexin hydroclorid,
guaifenesin duoc chi dinh cho ca tré dudi 2 tudi [1].

Mot dang bao ché hay gip 1a siro ho danh cho tré
em, phdi hop 2 thanh phan guaifenesin c6 tac dung long
dom va bromhexin hydroclorid ¢6 tac dung tiéu dom va
giam tiét nhay. Dang bao ché nay thudng c6 thém thanh
phan chét bao quan nhu kali sorbat. Tuy nhién, hién nay
trong cac dugc dién chua thdy c6 chuyén luén riéng cho
cong thirc thude chira cac thanh phan nay, cac nghién
ctru cu thé cho dang thudc chira cac thanh phan nay hién
van con rat han ché [2],[3],[41,[5].

Nhiam ndng cao cong tac giam sat chat luong thudce
phuc vu stic khoe cong dong, nhom nghién ctru da tién
hanh xay dung va thim dinh qui trinh dinh luong dong
thoi guaifenesin, bromhexin hydroclorid va chat bao
quan kali sorbat trong siro ho bang k¥ thuat HPLC.
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2. Thuc nghiém
2.1. Thiét bi, dung cu, héa chét, chit chuin
2.1.1. Thiét bi, dung cu

Céc thiét bi, dung cu da duoc hi¢u chuén theo quy
dinh cua ISO/IEC 17025 va GLP.

- May sic ky 16ng hiéu ning cao Shimadzu;

- Cot phan tich: C18 (250 x 4,6 mm; 5 pum);

- Can phan tich Mettler MS105 c6 d6 chinh xac 0,01 mg;

- Méay do pH Metrohm;

- Céc thiét bi, dung cu khac: may lac siéu am, céac
dung cu thuy tinh chinh xéc class A.

2.1.2. Héa chdt, chat chudn

- Methanol (HPLC) cua Merck;

- Dinatri hydrophosphat dihydrat (PA) cua Scharlau;

- Natri dihydrophosphat dihydrat (PA) ctia Scharlau;

- Acid phosphoric (PA) ctua Scharlau;

- Nude RO cua Vién Kiém nghiém thude Trung wong.

- Chét chuan:

+ Bromhexin hydroclorid chit chuan cua Vién Kiém
nghiém thudc Trung wong, ham lugng: 99,32% (nguyén
trang), SKS: 0217273.02;

J’r Guaifenesin chat chuin cia Vién Kiém nghiém
thuoc Trung wong, ham luong: 99,81% (nguyén trang),
SKS: WS.0212181.02;

+ Kali sorba}t chuin cua USP, ham lugng: 99,8%
(theo khan), do am 0%, SKS: R0O30B0.

2.2. Poi twong va phwong phdp nghién ciru
2.2.1. Péi twong nghién ciiu
- Siro ho v6i cong thire bao ché nhu sau: Guaifenesin

100,0 mg; bromhexin hydroclorid 4,0 mg; kali sorbat
10,0 mg; ta dugc vua du 5 ml.

- Mau placebo: Mau gia dugc duoc chuén bi nhu mot
16 mau thir nhung khong c6 ba thanh phan guaifenesin,
bromhexin hydroclorid, kali sorbat. Mau placebo gdm
glycerin, sorbitol 70%, acid tartric, natri saccharin, natri
carboxymethyl cellulose, huong trai cdy, red amaranth,
nuée tinh khiét.

2.2.2. Phuong phap nghién ciru
2.2.2.1. Biéu kién sic ky
Hién tai chwa tim thiy nghién ctru nao da dugc cong

bo lién quan dén thuoc siro cé 3 thanh phan voi ty 1€
nhu trén, dya vao viéc tra ctru cac thong so 1y hoa (cong
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thtrc phan tu, gid tri pK,a, do tan, ...) va cac trang t‘hié't bi
c6 san, chung t6i da tién hz‘lrnh khég sat thanh phan pha
dong, ty 1€ pha dong, cot sac ky, toc dd dong, khao s‘ét
budc sp’ng,. .. nhém nghién ctru da lya chon dugc diéu
kién sac ky nhu sau:

- Cot: C18 (250 x 4,6 mm; 5 um), nhiét do cot 40°C;

- Phat hién: Detector DAD, budc song 220 nm;

- Tbc @6 dong: 1,2 ml/phut;

- Thé tich tiém: 20 pl.

- Pha dong:

+ Pha A: Bém phosphat pH 4,2: Hoa tan 5,04 g
dinatri hydrophosphat va 3,01 g natri dihydrophosp‘hat
trong vira du 1000 ml nudc, diéu chinh toi pH 4,2 bang
acid phosphoric dam dac.

+ Pha B: Methanol.

- Dung mdi pha mau: Methanol - Pha dong A (45 : 55).

- Chuong trinh dung moi:

Thoi gian (phut) | % Pha dong A | % Pha dong B
0-10 65 35
10-15 65-25 35-75
15-30 25 75

2.2.2.2. Phuong phéap chuan bi mau

- Dung dich chudn goc kali sorbat: Pha dung dich
chuan gbc kali sorbat 1 mg/ml trong dung méi pha miu.
Loc qua mang loc 0,45 pm.

- Dung dich chudn goc bromhexin hydroclorid: Pha
dung dich chuan gdc bromhexin hydroclorid 0,4 mg/ml
trong dung moi pha mau. Loc qua mang loc 0,45 pum.

- Dung dich chudn hon hop: Can chinh xac 50,0 mg
chit chuan guaifenesin vao binh dinh mirc 50 ml, hat
chinh x4ac 5,0 ml dung dich chuin gbc bromhexin
hydroclorid 0,4 mg/ml va 5,0 ml dung dich chuan gdc
kali sorbat 1 mg/ml, thém khodng 30 ml dung mdi pha
mau, lic siéu 4m hoa tan trong khoang 10 phut, dé ngudi
vé nhiét d6 phong, thém dung méi pha miu vira du dén
vach, tron déu. Loc qua mang loc 0,45 um.

- Dung dich thu: Hut chinh xac 5,0 ml ché phém,
tuong ung voi 4 mg bromhexin hydroclorid vao binh
dinh mac 100 ml, thém khoang 70 ml dung mdi pha
mau, lic siéu 4m hoa tan trong khoang 10 phit, dé ngudi
vé nhiét do phong, thém dung moi pha mau vira du dén
vach, tron déu. Loc qua mang loc 0,45 um.

- Dung dich placebo: Hut chinh xéac 5,0 ml placebo
vao binh dinh mtc 100 ml, thém khoang 70 ml dung
moi pha méu, lic siéu 4m hoa tan trong khoang 10 phit,



dé ngudi vé nhiét do phong, thém dung moi pha mau
vira du dén vach, tron déu. Loc qua mang loc 0,45 pm.

Kiém tra tinh thich hop ciia hé thong: Tién hanh séic

dap tmg tir 6 lan tiém lap lai dung dich chuan hdn hop
khong duoc 16n hon 2,0%.

Tiém 20 pl dung dich placebo, dung dich chuin hdn

ky véi dung dich chuan hdn hop, thir ty rira giai ciia
ba pic lan luot 1a guaifenesin, kali sorbat, bromhexin
hydroclorid; hé sé d6i ximg ctia ca 3 pic khong dugc 16n
hon 2,0; hé s6 phan giai giira pic guaifenesin va pic kali
sorbat, pic kali sorbat va pic bromhexin khong dugc nho
hon 2,0 va d¢ 1éch chuan tuong dbi ciia cac dién tich pic

hop va dung dich thir vao hé thong sic ky. Ghi lai sic ky
dd va dap g cua pic chinh trong dung dich chuén hén
hop va dung dich thu.

3. Két qua va ban luin

3.1. Lwa chon diéu kién sic ky
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Hinh 1. Sic ky d6 ciia dung dich chudn hén hop Hinh 2. Sic ky d6 ciia dung dich thir

Tién hanh sic ky dung dich chuin hdn hop va dung dich thir véi didu kién sic ky da duoc xay dung theo muc
2.2.2.1; sdc ky d6 thu dugc thé hién ¢ Hinh 1 va Hinh 2. Thir ty rira gidi cta 3 pic dugc xac dinh bang cach tiém dung
dich chuan don cua ting chét (v6i ndng do twong tmg nhu trong dung dich chuin hdn hop), lan luot 13 guaifenesin,
kali sorbat, bromhexin hydroclorid; séc ky dd cho th?iy cac pic tach ro rang, ddi xung va gon. Nhu vay viéc lya chon
cac diéu kién sic ky 1a phu hop.

3.2. Danh gia phwong phap
3.2.1. Khdo sat tinh ddc hiéu

Tiém lan luot cac dung dich nhu sau: dung moi pha mau, dung dich placebo, dung dich chudn guaifenesin, dung
dich chuén kali sorbat, dung dich chuin bromhexin hydroclorid, dung dich chuan hdn hop va dung dich thir vao hé
thdng sic ky. Trén sic ky dd thu dugc tir chwong trinh sic ky, dung moi pha mau khong c6 pic dap ung, dung dich
placebo khong cé pic dap ting nao cé thoi gian luu twong ing vai cac pic guaifenesin (khoang 7,3 phut), kali sorbat
(khoang 8,9 phut) va bromhexin hydroclorid (khoang 27,1 phit) (Hinh 3, 4, 5, 6, 7 va 8). Quét phd hap thu tir ngoai
kha kién ctia cac dung dich chuan va dung dich thir v6i detector DAD cho thay quang phd hap thu tir ngoai kha kién
ctia cac hoat chét thu dugc tir dung dich thir pht hop v6i quang phd hip thy tir ngoai kha kién cua pic chinh thu
dugc tir cac dung dich chuan twong tmg, hé s chong pho giita chuan va thir déu xap xi bang 1,0 (Hinh 9, 10 va 11).
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Hinh 3. Sdc ky @6 dung méi pha mau Hinh 4. Sdc ky d6 dung dich placebo
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Hinh 9. Hinh anh chong pho UV — VIS Hinh 10. Hinh anh chong pho UV — VIS
cua pic guaifenesin cua pic kali sorbat

Vi cac dicu kién sac ky nhu trén va tur cac két qua

thu dwoc di chung t6 phuong phap dic hiéu dé dinh tinh
va dinh lugng cac hoat chat guaifenesin, kali sorbat va
bromhexin hydroclorid trong ché pham siro ho.

3.2.2. Tinh thich hop cia hé thong sdc ky

Tinh thich hop cua hé thdng sic ky dwoc xac dinh
bang cach tiém ldp lai 6 1an dung dich chudn hdn hop
¢6 ndng d6 guaifenesin khoang 1,0 mg/ml; kali sorbat

= Spaae ; : : khoang 0,1 mg/ml; bromhexin hydroclorid khoang
Hinh 11. Hinh anh chong phé UV — VIS cia pic
bromhexin hydroclorid

0,04 mg/ml. Ghi lai cac gia tri vé thoi gian luu, dién tich
pic, do can xung pic (T) va do phan giai gitra 3 pic (R).
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Két qua khao st tinh thich hop ctia hé thong sic ky dwoc trinh bay ¢ Bang 1.

Bing 1. Két qua khao sat tinh thich hop ciia hé thong sdc ky

Guaifenesin Kali sorbat Bromhexin. HCI
STT Thoi gian luu| Dién tich pic |Thoi gian luu| Dién tich pic | Thoi gian luu| Dién tich pic
(phiit) (mAU.s) (phut) (mAU.s) (phiut) (mAU.s)
1 7,387 30552894 8,907 3143317 27,237 1713020
2 7,400 30553974 8,922 3141262 27,250 1714126
3 7,396 30603609 8,916 3144491 27,249 1714075
4 7,394 30637410 8,916 3142521 27,227 1714023
5 7,394 30670271 8,918 3141938 27,200 1718047
6 7,411 30617223 8,941 3142900 27,165 1715832
Trung binh 7,397 30605897 8,920 3142738 27,221 1714854
RSD (%) 0,11 0,15 0,13 0,04 0,12 0,11
Hé sb dbi xirng (T) 1,34 1,01 1,02
Do phan giai (R) 4,5 (So voi guaifenesin) 36,1 (So vai kali sorbat)

Céc 56 liu thu dugc cho thiy h¢ thong sac ky trén phi hop cho viéc phan tich dinh tinh, dinh lugng dong thoi
guaifenesin, kali sorbat va bromhexin hydroclorid trong ché phém (RSD <£2,0%, hé¢ s6 bat d6i T < 2,0; hé sd phan
giai R > 2,0).

3.2.3. Khdo sat khodng tuyén tinh

Khao sat trén 5 dung dich chudn hdn hop gdm guaifenesin, kali sorbat va bromhexin hydroclorid ¢ 5 mirc nong

d6 khac nhau. Két qua duoc ghi trong Bang 2.

Bing 2. Két qua khao sat khodng tuyén tinh cia guaifenesin, kali sorbat va bromhexin hydroclorid

Guaifenesin Kali sorbat Bromhexin hydroclorid

STT |  Nong do Dién tich pic Nong do Dién tich pic Nong do Dién tich pic
(mg/ml) (mAU.s) (mg/ml) (mAU.s) (mg/ml) (mAU.s)
1 0,5050 15313205 0,0504 1581768 0,02007 864790
2 0,8081 25912016 0,0807 2519080 0,03212 1392076
3 1,0101 30861285 0,1008 3144006 0,04015 1735425
4 1,2121 36777348 0,1210 3767273 0,04817 2090743
5 1,5151 45698607 0,1513 4698497 0,06022 2615628
Phuong trinh hoi quy: Phuwong trinh hoi quy: Phwong trinh hoi quy:
y=29642109 x + 971591 y=30912800 x + 24878 y=43598368 x - 10530

r=10,9986 r=1,0000 r=1,0000

Nhdn xét: Véi diéu kién sic ky da chon, trong khoang néng do da khao sat, cac chat guaifenesin, kali sorbat,
bromhexin hydroclorid c6 su twong quan tuyén tinh chat ché gitra néng do va dién tich pic dap trng voi hé ) tuong
quanr ~ 1,0.

3.2.4. Khado sat do chinh xac cua phwong phap
3.2.4.1. Khao sat do lap lai

Tién hanh khao sat trén ché pham siro ho véi cac diéu kién sic ky va phuong phap chuin bi mau nhu ghi & muc
2.2.2.1va2.2.2.2, 1ap lai thi nghiém véi 6 mau thur. Két qua duogc trinh bay trong Bang 3.
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Bing 3. Két qua khao st dg Iap lai ciia phwong phdp

Miu thir Guaifenesin Kali sorbat Bromhexin hydroclorid
STT Thé tich | Dién tich pic | Ham lwong | Dién tich pic | Ham lwong | Dién tich pic | Ham lwong
(ml) (mAU.s) (%) (mAU.s) (%) (mAU.s) (%)

1 5,0 30259225 99,94 3097145 99,22 1663080 97,15

2 5,0 30239506 99,88 3099818 99,30 1661732 97,07

3 5,0 30313735 100,12 3105108 99,47 1668952 97,49

4 5,0 30177742 99,67 3094749 99,14 1662170 97,10

5 5,0 30331929 100,18 3113563 99,74 1673554 97,76

6 5,0 30230456 99,85 3106909 99,53 1667338 97,40
Trung binh 99,94%:; n = 6; 99,40%; n = 6; 97,33%; n = 6;
RSD =0,19% RSD =0,22% RSD =0,28%

Vi didu kién sic ky da chon, két qua & Bang 3 cho thay phuong phap c6 do lap lai tét ddi voi ca 3 chat
(RSD < 2,0%), ¢ thé dp dung dé dinh lugng cac mau thanh pham.
3.2.4.2. Khao sat d¢ chinh xac trung gian

Xac dinh d6 chinh xac trung gian bfing cach xac dinh ham luong céc hoat chét trong mau thr boi kiém nghiém
vién khac, tién hanh thir nghiém véi diéu kién thuc nghiém tai thoi diém khac véi cac diéu kién sac ky va cach xi
1y mau nhu mo ta & muyc 2.2.2.1 va 2.2.2.2, lap lai thi nghiém v&i 6 mau thir. Két qua cua kiém nghiém vién thir 2
va két qua xac dinh d6 chinh xéc trung gian ciia 2 kiém nghiém vién dugc thé hién trong Bang 4.

Bing 4. Két qua khao st dg chinh xdc trung gian ciia phwong phdp

Méu Guaifenesin Kali sorbat Bromhexin hydroclorid
thir Dién tich pic | Ham lwong | Dién tich pic | Ham lwong | Dién tich pic | Ham lwong
(5 m)) (mAU.s) (%) (mAU.s) (%) (mAU.s) (%)
1 30434137 101,83 3123253 99,93 1649331 96,39
2 30457827 101,91 3113611 99,62 1657738 96,88
3 30405764 101,74 3110755 99,53 1649678 96,41
4 30377688 101,65 3103755 99,31 1652908 96,60
5 30439146 101,85 3121892 99,89 1655588 96,76
6 30648046 102,55 3171121 101,46 1675838 97,94
Trung binh 101,92%; n = 6; 99,96%; n = 6; 96,83%; n = 6;
RSD =0,32% RSD =0,77% RSD = 0,60%
2 KNV (n=12) RSD =1,05% RSD =0,62% RSD =0,52%

Két qua ¢ Bang 4 cho thiy, phuong phap c6 do lap lai va do chinh xéac trung gian tot, RSD vé&i 12 mau thir ciia
2 kiém nghiém vién déu nho hon 2,0%. Nhu vay, phuong phép c6 thé ap dung dé dinh luong cac mau thanh pham.
3.2.5. Khdo sat do dung

Chuén bi 3 mu ty tao & 3 ndng d6 khac nhau (70%, 100% va 130%) bang cach thém vao mot lwgng chinh xac
mdi chit chuan guaifenesin, kali sorbat va bromhexin hydroclorid vao mau placebo. Mdi mirc ndng d¢ tién hanh 3
lan. Tién hanh séic ky theo diéu kién da ghi & muc 2.2.2.1 va tinh luong hoat chat thu hdi, két qua dugc thé hién &
Béng 5.
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Bing 5. Két qua khao sat dg diing ciia phwong phdp

% Thém vao so véi ham |, S % Thu hoi % Thu héi bromhexin.

STT lwong ghi trén nhan % Thu hoi guaifenesin kali sorbat HCI
1 70% 98,89 99,07 98,75
2 70% 99,55 99,27 98,27
3 70% 98,75 98,99 98,88
4 100% 99,22 98,59 98,80
5 100% 98,94 98,49 99,30
6 100% 99,50 98,90 99,27
7 130% 100,91 99,33 98,70
8 130% 99,03 98,71 98,96
9 130% 98,86 98,63 99,41

Trung binh (n = 9) 99,29% 98,89% 98,93%

RSD (%) 0,67% 0,30% 0,36%

Két qua khao sat & Bang 5 cho thiy phuong phap co do dung cao (ty 1é tim lai dwoc 1an luot 13 99,29% ddi voi
guaifenesin; 98,89% ddi vai kali sorbat va 98,93% ddi véi bromhexin hydroclorid), cac két qua nay déu nam trong
khoang tir 98,0 - 102,0%, nhu vay dam bao tdt cho viéc dinh lugng déng thoi ba thanh phﬁn guaifenesin, kali sorbat
va bromhexin hydroclorid trong ché pham.

3.2.6. Khoang xac dinh
Tir két qua khao sat do dung va do tuyén tinh, suy ra khoang xac dinh ctia quy trinh dinh luong da xay dung la
tir 70% dén 130% so v6i ham lugng ghi trén nhin.

4. Két luan

Qua khao sat thyc nghiém, chung t6i da xay dung dugc mot hé sdc ky long hi¢u nang cao dé dinh lugng déng
thoi ba thanh phan guaifenesin, bromhexin hydroclorid va kali sorbat trong ché pham siro ho. Phuong phap da xay
dung cé su tuong quan tuyén tinh chat ché gitta dién tich pic dap tng va néng d6 hoat chat, do 1ap lai, d0 chinh
xéc trung gian va d6 dung cao véi cac diéu kién trang thiét bi, hoa chat thude thir phit hop véi da sé cac phong thi
nghiém. Véi cac két qua thu duoc, chiing t6i dé nghi ¢6 thé ap dung phwong phap dinh lwong di nghién ciru cho ché
pham siro ho ¢6 3 thanh phin guaifenesin, bromhexin hydroclorid va kali sorbat.
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SUMMARY

A Reversed-phase HPLC method for simultaneous dertermination of Guaifenesin, Bromhexine hydrochloride and
Potassium sorbate in cough syrup was introduced.:
- The mobile phase was prepared as follows:
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Phase A: Phosphate buffer pH 4.2: Dissolve 5.04 g of Disodium hydrogen phosphate and 3.01 g of Sodium dihydrogen
phosphate in 1000 ml of Water, adjust with Phosphoric acid to a pH 4.2.

Phase B: Methanol.

Time (minute) % Phase A % Phase B
0-10 65 35
10-15 65-25 35-75
15-30 25 75

- Dilute solution: Methanol — Phosphate buffer pH 4.2
(45 :55)

- Detection. Detector DAD at 220 nm

- Column: RP C18 (250 x 4.6 mm; 5 um)

- Flow rate: 1.2 ml/min

- Injection volume: 20 ul

The method was validated about the specificity, system suitability, linear range, prescision, accuracy and validation
results proved that the method was suitable for simultaneous determination of Guaifenesin, Bromhexine hydrochloride

and Potassium sorbate in cough syrup.

(Ngay nhan bai: 30/12/2019 ; Ngay phan bién: 08/04/2020 ; Ngay duyét dang: 30/03/2021)

XAY DUNG QUY TRINH XAC DINH GIG1 HAN TAP CHAT LIEN QUAN
TRONG NG}JYEN LIEU POLYPHYLLIND PHAN LAP PUQC
TU CAY BAY LA MOT HOA BANG PHUONG PHAP HPLC

THAI NGUYEN HUNG THU
Truwong Dai hoc Duwoc Ha Nji

PO TH] HA
Vién Dwoc liéu

CAO NGOC ANH, HOANG THI THANH THAO
Vién Kiém nghiém thuoc Trung wong

Tir khéa: Polyphyllin D, tap chit lién quan, HPLC, Bay ld mét hoa.

1. it van dé

Béy 14 mét hoa (Paris polyphylla Sm.) 1a mot dugc
liéu ¢6 nhiéu tac dung dugc ly nhu: e ché enzym
tyrosinase, chita bénh do Leishmania [1], cAim mau trong
bénh chay mau bt thuong & tr cung, khang khuén, wc
ché tén thuong ¢ da day,... dac biét 1a tac dung chéng
ung thu va tic ché su phat trién cua khéi u [21,[3].

Polyphyllin D (polyphyllin I hay paris saponin I) c6
tén khoa hoc 1a diosgenin-3-O-a-L-arabinofuranosyl-
(1>4)-[a-L-rhamnopyranosyl-(1—2)]-4-D-
glucopyranosid 12 mot chit danh déu dé kiém nghiém
dugc liéu Bay 1a mdt hoa theo Dugc dién Trung Quéc
2015 [4]. Polyphyllin D c6 tac dung rc ché mot s6 dong
té bao ung thu nhu ung thu gan HepG2, ung thu gan
khang thuéc R-HepG2, ung thu va [5], ung thu phdi
[6], ung thu mau MOLT-4, u 4c tinh M 14, ung thu tryc
trang, ung thu dai trang SW-620 [7]. Vi vay can thiét
1ap chit chuan Polyphyllin D phuc vu cong tac kiém tra,
danh gia chat luong duoc liéu va cac san pham tir cay
Bay 1a mét hoa.

Pé thiét 1ap chat chuan can xay dung duoc tiéu chuan
chat luong cho nguyén liéu va sir dung dé kiém tra
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chét lugng nguyén liéu, danh gia dong nhit, danh gia
lién phong va theo doi d6 6n dinh cua chét chuin da
thiét 1ap duoc. Trong tiéu chuin chat lwong cua mdi
chat chuén can c6 chi tidu vé tap chat lién quan. Trong
nghién ciru nay, ching t6i xdy dung va tham dinh
phuong phap HPLC dé xac dinh gi6i han tap chat lién
quan trong nguyén liéu polyphyllin D ding dé thiét lap
chat chuan.

2. Thue nghiém
2.1. Thiét bi, dung cu, héa chét, chit chuén
2.1.1. Thiét bi, dung cu
Céc thiét bi‘ va dung cu phan tich da dugc hi¢u Chl:lém,
dap g yéu cau cua ISO/IEC 17025 va GLP, bao gom:
- Can phan tich MS105 d6 chinh xac 0,01 mg
(Mettler, Thuy Si);
- Hé théng may sic ky 1ong hiéu ning cao Water ARC;
- Cot Phenomenex Luna RP 18 (250 x 4,6 mm;
5 pm);
- Cac dung cu thuy tinh c6 do chinh xac phu hop:
binh dinh muc, pipet,...



2.1.2. Héa chdt va dung méoi

Dung mdi tinh khiét HPLC: Acetonitril (Merck),
methanol (Merck), nuéc RO (Vién KNTTW).

2.1.3. Chdt chudn

- Chét chuan polyphyllin D duoc cung cép boi
Chengdu Herbpurify Co., Ltd., Trung Qudc (SKS:
C-036-181216; Ham lugng: 98,72%; Do am: 1,64%);

- Chat chuan dioscin dugc cung cap boéi Chengdu
Herbpurify Co., Ltd., Trung Quéc (SKS: S-048-180530;
Ham luong: 98,03%; D6 am: 1,45%).

2.2. Déi twong va phwong phdp nghién ciru
2.2.1. Péi twong nghién ciru
Mau thir 1a nguyén liéu thiét 1ap chat chuan polyphyllin

D chiét xuat, phan 1ap va tinh ché duoc tir than ré cay Bay
14 mét hoa (Paris polyphylla Sm.), SKS: PD.012020EC.

2.2.2. Phuwong phap nghién curu

2.2.2.1. Phuong phap phan tich
Str dung sic ky long pha déao voi cot sic ky C18;
250 x 4,6 mm; 5 um va hé pha dong acetonitril - nudc.

2.2.2.2. Phuong phap chuén bi mau

- Dung mbi pha mau: Methanol.

- Dung djch thir: Can va hoa tan chinh xac mot lugng
mau thir polyphyllin D trong methanol dé thu dugc dung
dich ¢cé n5ng d6 khoang 1 mg/ml, trén déu.

- Dung dich doi chiéu: Pha loing 1,0 ml dung dich
thtr v&i methanol vira da 100,0 ml, tron déu.

- Dung dich kiém tra dg phan gidi: Hoa tan mot lugng
chit chuan polyphyllin D va dioscin trong methanol dé
thu dugc dung dich c6 ndng d6 khoang 1 mg/ml véi
polyphyllin D va 0,01 mg/ml véi dioscin.

Trong qué trinh phén 14p va tinh ché polyphyllin D,
giai doan cudi can phai dung HPLC diéu ché dé tach
nguyén liéu nay khoi hdn hop polyphyllin D va dioscin
(ty 1& khoang 2:1) [8] nén rat co thé dioscin s& 1a mot
trong cac tap chét lién quan cé trong nguyén liéu phan
1ap tinh ché duoc. Do vay, can kiém tra qua trinh tach
ctia 2 chit ndy voi mire ndng do dioscin & gidi han tap
cho phép (1%).
2.2.2.3. Tién hanh

- Tién hanh sic ky v6i dung dich kiém tra do phan
giai. P phan giai gitia pic polyphyllin D va pic dioscin
khéng nhé hon 1,5.

- Tién hanh sic ky v6i dung dich d6i chiéu. Phép thir
chi ¢6 gi tri khi d6 1éch chuan tuong dbi cta dién tich pic

polyphyllin D trong 6 lan tiém lap lai khong quéa 5,0%.

- Tién hanh sic ky V’(’)'i mﬁ}l tréng (methanol), ,dung
dich thtr va dung dich d(}i c}}iéu. Thbi gian chay sac ky
cua dung dich thur it nhat bang 2 1an thoi gian luu cia
pic chinh.
2.2.2.4. Yéu cau vé gioi han tap chat

- "ljrén sdc ky dd thu duoc tir dung dich tht, dién tich
cua bat ky pic phu nao ngoai pic chinh khépg du’(_y‘c 16n
hon dién tich cua pi(; pol}{phyllin D trén sac ky do6 thu
dugc tr dung dich doi chicu (1,0%).

- Téng dién tich cﬁa‘ cac pic phu ngoai pic chinh
khong d}mc lé'r} hon 1,5 lan dién tich cfla’pic pglyphyllin
D trén sac ky do thu dugc tir dung dich doi chiéu (1,5%).

B6 qua nhiing pi(f cua dung moi va nhiing pic c6 dién
tich n,h(’) ho*n‘ 0,05 lan dién tich cta pic pol/yphyllin D
trén sdc ky do thu dugc tir dung dich doi chicu (0,05%).
2.2.2.5. Tham dinh phwong phap phén tich

Thim dinthhuong phép xéac dinh gi6i han tap chat
theo huong dan “Validation of analytical procedures:
Text and methodology Q2(R1)” cﬁa ICH 2005 voi cac
tiéu chi: Do thich h(_)’p cua h¢ thong, do dac hiéu, gidi
han phat hién, do tuyén tinh [9].

3. Két qua va ban luin
3.1. Lwa chon diéu ki¢gn sic ky

~ Sau khi khao st mot s6 diéu kién nhu: Thay doi cot,
toc do dong, pha d(f)ng,, ty 1€ pha dong, chung t6i da lya
chon dugce dicu kién sac ky nhu sau:

- Cot sac ky: C18; 250 x 4,6 mm; 5 pm

- Pha dong: Acetonitril - nudc (55:45)

- Nhiét do cot: 35°C

- Detector UV: 203 nm

- Téc dd dong: 1,0 ml/min

- Thé tich tiém: 20 pl

Véi diéu kién sic }(}'I nhu trén, pic polyphyllin D
thu dugc nhon, can doi, c¢6 thoi gian luu khoang 9,2
phut; pic polyphyllin D dugc tach ra hoan toan khoi pic
dioscin (c6 thoi gian luu khoang 8,3 phut).

3.2. Thdm dinh phwong phdp phén tich
3.2.1. B¢ ddc hiéu

Chuén bi cac dung dich tiém sic ky:

- Dung dich chuan: Can 5,32 mg chuan polyphyllin
D vao binh dinh muc 5 ml, hoa tan va pha loang voéi

methanol vira du dén vach, lic déu, loc qua mang loc
0,45 pm.
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- Dung dich phdn gigi: Can 5,01 mg chét chuén
dioscin vao binh dinh mtc 5 ml, hoa tan va pha loang
v6i methanol vira da dén vach, lac déu. Hat 0,1 ml dung
dich nay vao binh dinh mirc 10 ml da c6 san 10,03 mg
polyphyllin D chuan, hoa tan va pha lodng v&i methanol
vira du dén vach, 1ic déu. Loc qua mang loc 0,45 pm.

- Dung dich thir: Can 5,21 mg mau thir polyphyllin
D vao binh dinh mtc 5 ml, hoa tan va pha loang voi
methanol vira di dén vach, lic déu, loc qua mang loc
0,45 pm.

- Dung dich doi chiéu: Pha loang 1,0 ml dung dich
thir voi methanol vira da 100,0 ml, tron déu.

- Dung dich A (phdn huy trong acid): Can 5,08 mg
mau thir polyphyllin D vao binh dinh muc 5 ml, thém
vao 0,5 ml acid hydrocloric 10%. Dit binh trong tu sdy
& nhiét d6 80°C trong 4 gio. Dé ngudi, hoa tan va thém
vira du thé tich v6i methanol, loc qua mang loc 0,45 pm.

- Dung dich K (phdn hiy trong kiém): Can 5,04 mg
mau thi polyphyllin D vao binh dinh muc 5 ml,

thém vao 0,5 ml dung dich natri hydroxyd 10%. Dat
binh trong ta sdy & nhiét do 80°C trong 4 gid. Dé ngudi,
hoa tan va thém vira du thé tich v6i methanol, loc qua
mang loc 0,45 um.

- Dung dich O (phdan huy dwdi tac nhan oxy hoa):
Can 5,15 mg mau thir polyphyllin D vao binh dinh mirc
5 ml. Thém 0,5 ml dung dich H,O, 10%. Dét binh trong
tu say ¢ nhiét do 80°C trong 4 gid. B¢ ngudi, hoa tan
va thém vira dii thé tich voi methanol, loc qua mang loc
0,45 pm.

- Dung dich T (phdan huy boi nhié¢t): Can 4,95 mg
mau thir polyphyllin D vao binh dinh mtc 5 ml. Pat
binh trong tii sdy & nhiét do 80°C trong 4 gid. Dé nguodi
vé nhiét do phong, thém methanol vira du dén vach, lac
déu, loc qua mang loc 0,45 um.

Tién hanh sic ky 1an luot voi mau tring (methanol),
dung dich chuén, dung dich kiém tra d6 phén giai, dung
dich d6i chiéu va cac dung dich thir. Sic ky d6 thu dugc
nhu trinh bay trong Hinh 1.
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Hinh 1. Sac ky do cac mau: Mau tring (a) mau danh gia dé phan glal (b), mdu chudn (c), mau thir (d),
mau phdn hiy trong acid (e), mau phan hiy trong kiém (f), mau phan hity béi nhiét (g),
mau phan huy dudi tac nhan oxy hoa (h).

Két qua cho th?iy:

- Trén sic ky do cua dung dich mau tring khong xuét
hién pic c6 thoi gian Iuu twong (g véi thoi gian Iuu ctia
pic polyphyllin D trén sic ky do ctia dung dich chuén.

- Séc ky dd cuia dung dich thir cho pic ¢6 thoi gian
lwu (6 9,334 phiit) va phd UV tuong tng véi thoi gian
lwu va phd UV cua pic polyphyllin D thu dwoc trén sic
ky d6 dung dich chuan (¢ 9,339 phit).

- MAu thir phan hity trong maéi truong acid: Trir cac
pic ciia mau tring, trén sic ky dd cua dung dich thir xuét
hién 13 pic tap c6 thoi gian luu twong dbi so véi pic
polyphyllin D 1an luot 1a 0,43; 0,48; 0,54; 0,61; 0,66;
0,80; 0,89; 0,91; 0,93; 1,14; 1,24; 1,63 va 2,10. Cac pic
nay tach hoan toan ra khdi pic polyphyllin D. Pic cua
polyphyllin D dat yéu cau vé do tinh khiét.

- Mau thir phan hiy trong méi truong kiém: Trir cac
pic ciia mau tring, trén sic ky dd cua dung dich thir xuét
hién 01 pic tap ¢ thoi gian luu twong dbi so véi pic
polyphyllin D 1a 0,90. Pic nay tach hoan toan ra khoi

pic polyphyllin D. Pic polyphyllin D dat yéu cau vé do
tinh Khiét.

- Mau thir phan hiy do tac nhan oxy hoa: Trir cc pic
clia mau trang, trén sic ky do cua dung dich thir xut
hién 08 pic tap c6 thoi gian luu twong ddi so vdi pic
polyphyllin D 1an luot 1a 0,42; 0,47; 0,51; 0,52; 0,58;
0,83; 0,89 va 0,92. Cac pic nay tach hoan toan ra khoi
pic polyphyllin D. Pic polyphyllin D dat yéu cau vé d¢
tinh khiét.

- Méu thir phan hiy bai nhiét: Trir cac pic clia mau
tréng, trén sic ky dd cua dung dich thir xuat hién 04 pic
tap co thoi gian luu twong déi so véi pic polyphyllin D
lan luot 1a 0,05; 0,58; 0,84 va 0,90. Céc pic nay tach
hoan toan ra khéi pic polyphyllin D. Pic polyphyllin D
dat yéu cu vé do tinh khiét.

Két qua cho thay phuwong phap dat yéu ciu vé do
ddc hiéu.

3.2.2. Bé thich hop cua hé thong sdc ky

Bing 1. Két qua khdo sat d thich hop ciia hé thong sdc ky

STT Yéu ciu Thoi gian luu (phut) Dién tich pic (mAU.s)

1 9,157 68331

2 9,158 67173

3 9,180 67083

4 9,181 70096

5 9,185 66472

6 9,190 64865

Trung binh 9,175 67337

RSD (%) 0,15 2,62
S6 dia Iy thuyét (N) >3000 4840
Hé s6 bat ddi xing (T) 08<T<15 0,88
Do phan gidi (Rs) Rs>1,5 2,0
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St dung dung dich dbi chiéu va dung dich kiém tra
d6 phan giai & phan do6 dic hiéu.

Tiém dung dich dbi chiéu lap lai 6 1an va dung dich
kiém tra d6 phén giai, ghi lai cac sic ky dd va xac dinh
gia tri thoi gian luu, dién tich pic polyphyllin D, d§ phan
giai (Rs), hé s bat ddi ximg (T). Két qua dugc thé hién
0 Bang 1.

Két qua ¢ Bang 1 cho thiy gia tri RSD cua thoi gian
luu cia pic polyphyllin D 1a 0,15% (< 1,0%) va RSD
cta dién tich pic polyphyllin D 1a 2,62% (< 5,0%),
s6 dia 1y thuyét N = 4840 > 3000, hé sé bat dbi xing
0,8 <T=0,88 <1,5; d) phan giai Rs =2,0 > 1,5 déu dat
yéu cau. Qui trinh thir dat yéu cau vé do thich hop cua
hé thong sac ky.

3.2.3. Gidi han phat hién (LOD)

Giéi han phat hién dwuoc xac dinh bang cach pha
lodng dan dung dich ddi chiéu dén khi ty 1¢ tin hiéu thu
duoc gap khoang 3 1an d6 nhiéu duong nén.

- Tai dung dich d6i chiéu pha lodng c6 ndng do
1 pg/ml cho dap mg pic gip khoang 3 lan do nhiéu
duong nén (Hinh 2).

Absorbence (AU}
>

PolyphylinD - 9.201

a.000] — S~ =
000 50 260 3ba 450 500 b0 750 abo
Reterson e (Meutes)

g_

1000

Hinh 2. Scc ky do ciia dung dich polyphyllin
tai nong @ LOD
-Két qua do 1ap lai cta dién tich pic cua dung dich co
ndng d6 & mirc giGi han phat hién dugc ghi trong Bang 2.

Tai ndng d6 1 pg/ml ctia polyphyllin D, S/N = 4,37;
RSD cua dién tich pic polyphyllin D & ndng d6 LOD
la 7,85% (< 10,0%). Vay quy trinh phan tich cé gioi
han phat hién LOD = 1 pg/ml va gi6i han dinh lugng
LOQ=3,3xLOD =3,3 pg/ml.

3.2.4. B$ tuyén tinh

Tir dung dich chudn gbc c6 ndng do polyphyllin D
1000 pg/ml (1 mg/ml), chudn bi diy dung dich chuin
polyphyllin D. Véi gidi han cho phép cua tung tap
chat 1a 1,0% (twong tmg v6i nong d6 10 pg/ml), cac
nong d6 day chuan dugc chuan bi voi cac mirc: mirc
LOQ (3 pg/ml), 50% (5 pg/ml), 80% (8 png/ml), 100%
(10 pg/ml), 150% (15 pg/ml).

Tién hanh chay sic ky cac dung dich trong ddy chuan,
ghi lai sic ky d6. Két qua thé hién & Bang 3 va Hinh 3.

Bing 3. Két qua ddanh gia dé tuyén tinh

Bing 2. Két qua tham dinh LOD

STT Ti ho‘;p(g;:z; luu th:i :Ztsjnc SN

1 9,203 9876 4,13

2 9,201 8159 3,33

3 9,200 10159 6,80

4 9,210 9557 2,31

5 9,199 9946 5,64

6 9,214 10132 4,01
Trung binh 9,205 9638 4,37

RSD (%) 0,07 7,85

cua phwong phap
+ . |Thétich dung| Binh |Dign tich pic
STT A(]""fr'n ‘Z" dich chuén | dinh  |polyphyllin D
He gé'c (ml)  |\mirc (ml)| (mAU.s)
1 3 3 100 20009
2 5 1 20 32968
3 8 2 25 50515
4 10 2 20 67337
5 15 3 20 101202
Phuong trinh hi quy: y = 6794,2 x - 1305,9
Heé sb twong quan tuyén tinh: r = 0,9989
Phan trim hé s6 chin tai nong do 100%: Y = 1,94%.

(" 120000 -

_ ¥ =67942x- 1305.9
Z 100000 | R*—0.998 -
=
E
S eoooo |
£ 3
2 ed
S soooo | g
e e
2 acow
£ -
& 20000 -

o

o 2 4 =] 8 10 12 14 16
Néng do polyphyliin D {(pug/mil)

Hinh 3. D6 thi biéu dién méi twong quan tuyén tinh
gitta nong dé polyphyllin D va dién tich pic
Két qua cho thay trong khoang nong do tir 3 pg/ml
(tai LOQ) dén 15 pg/ml (150% so v&i nong do gidi han
tap) co su twrong quan tuyén tinh chit ché giira ndng do
va dién tich pic, hé ) tuong quan r = 0,9989, phfin tram
hé s6 chin tai nong do 100% 1a 1,94% < 2,0%.
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3.3. Ap dung phwong phdp di xiy dung dé phan tich tap chdt trong nguyén li¢u polyphyllin D diing dé thiét

lap chat chudn

Phuong phap di xay dung co thé dugc ap dung dé phan tich tap chit lién quan trong nguyén liéu polyphyllin D
dung dé thiét 1ap chat chuan va theo doi d¢ 6n dinh cta cac lg chat chuan sau dong gdi trong qua trinh bdo quan.
Két qua phan tich tap chat lién quan cua nguyén li¢u thiét 1ap chat chuan polyphyllin D 16 PD.012020EC thu duogc

nhu ¢ Bang 4.
Bdng 4. Két qua phan tich tap chat lién quan ciia polyphyllin D 16 PD.012020EC
., Thoi gian luu Thoi gian Dién tich pic o PN Lz .
Pic sac ky (phiit) liew twong déi (mAU.s) % D¢ tinh khiét pic
Polyphyllin D 9,334 1,00 - Dat

Tap 1 4,430 0,47 27889 0,41

Tap 2 8,319 0,89 15748 0,23

Tap 3 8,511 0,91 8927 0,13
Téng tap 52564 0,77

Két qua phan tich cho thy 16 nguyén liéu polyphyllin
D PD.012020EC xuét hién 03 tap, trong d6 tap 2 c6 thoi
gian luu phu hop voi thoi gian luu cta dioscin, tap 1 va
tap 3 c6 thoi gian luu khac voi thoi gian Iuu cua cac tap
phan hity trong cac diéu kién nghién ctru. Tuy nhién, tap
1 va tap 3 1a céc tap lién quan cta chat nghién ctru nén
¢6 thoi gian luu khac véi thoi gian luu ctia cac tap phan
huy 12 hop ly. Cac tap xac dinh dugc c6 ham luong tung
tap déu < 1,0%, téng cac tap < 1,5%. L6 nguyén liéu da
phan 1ap, tinh ché dugc dap ung yéu cau vé gidi han tap
chat lién quan da xay dung.
4. Két luan

Nhom nghién ctru da xay dung dugc quy trinh
xéac dinh gi6i han tap chét lién quan cia nguyén liéu
polyphyllin D bang ky thuét sic ky long hiéu ning cao

trén cot pha dao véi pha dong 1a hon hop cia acetonitril
- nuoc (55:45). Phuong phap st dung cot RP 18
(250 x 4,6 mm; 5 um), nhiét do cot duy tri & 35°C; toc do
dong 1,0 ml/phtt; thé tich tiém 20 ul; detector 203 nm.
Qui trinh phan tich di dugc thim dinh va dap Gng yéu
cu vé do dic hiéu, do thich hop cia hé théng sdc ky,
LOD, d6 tuyén tinh. Két qua danh gia cho thay phuong
phap da xay dung phu hop dé xac dinh gidi han tap chat
lién quan trong nguyén li¢u polyphyllin D. Phuong
phap da duoc sir dung dé phan tich tap trong 16 nguyén
lidu polyphyllin D PD.012020EC dung dé thiét 1ap chat
chuan. Két qua da xac dinh duogc téng tap chiém 0,77%
v6i 3 tap déu nho hon 1,0% dap tmg yéu cau vé gi6i han
clia tap chét lién quan trong nguyén liéu polyphyllin D
dé co thé dua vao déng lo chuan.
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SUMMARY

A simple HPLC method using UV-Vis detector was developed and validated for determination of the related substances
limit of polyphyllin D in isolated products from Paris polyphylla Sm. The chromatographic separation was done in a
Phenomenex Luna C18 250 x 4.6 mm, 5 um column using mixture of Acetonitrile - Water (55:45) as mobile phase. Flow
rate of mobile phase was maintained at 1.0 ml per minute, detection set at 203 nm, injection volume was 20 ul. The method
was fully validated and proved as suitable for intended use. The method has been used to analyze related substances in
polyphyllin D material lot. PD.012020EC using to establish reference standard. The results showed that the total impurities
is 0.77% with 3 related substances having contents less than 1.0%, meeting the requirement of related substances.

(Ngay nhan bai: 28/03/2021 ; Ngay phan bién: 02/04/2021 ; Ngay duyét dang: 07/04/2021)

XAY DUNG PHUONG PHAP PHAT HIEN DONG THOI 13 CORTICOID
DUNG TRAI PHEP TRONG MY PHAM BANG SAC KY LONG KET NOI
KHOI PHO (LC-MS/MS)

DUONG THI KHANH HUYEN, LE BINH CHI
Trwong Dai hoc Dwoc Ha Npi

NGO THI DUYEN, NGUYEN VAN HA,
NGUYEN VAN BINH, TA MANH HUNG

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Corticoid, my phiam, sdc ky léng khoi phé, phat hién dong thoi.

1. Pit van dé

Corticoid 12 mot nhoém hoat chit c¢6 nhiéu tac dung
duogc 1y quan trong nhu chéng viém, @e ché mién dich,
.. va dugc str dung cho nhiéu chi dinh y khoa khac nhau.
Theo Hiép dinh hé thong hoa hop ASEAN vé quan 1y
my phém, corticoid thudc danh muc cac chit, nhom chét
khong dugc phép ding cho cic san pham my pham [3].
Tuy nhién, do c6 tic dung chdng viém, lam tring da,
nén corticoid van bi lam dung trai phép trong cic san
pham nay. Béi vdy, xay dung phuong phap phan tich
dé phat hién cac chét cam, bi st dung trai phép trong
my pham nhu corticoid 1a yéu cau thyc tién dat ra trong
cong tac kiém nghiém my pham. Dé co thé phat hién su
¢6 mit cua nhiéu corticoid khac nhau trong my pham,
da co cac phuong phap phan tich dugc xay dung dua
trén cac ky thuat sic ky nhu sic ky 16p mong [2],[4],
sac ky long hiéu ning cao voi detector UV-Vis [1],[4].

Ky thuat sic ky 16p mong thudng sir dung thiét bi don
gian, chi phi thdp nhung giéi han phat hién cao [7]. Ky
thuat HPLC-DAD c¢6 han ché vé khéng dinh dinh tinh
do do dic hiéu thap ctia phd hip thy UV-Vis n6i chung
va cua glucocorticoid néi riéng. Nhur vay, voi nén mau
my pham phtc tap c6 thé din dén két qua duong tinh
gia, Am tinh gia trong phén tich. Nhiing han ché trén
cho thiy su can thiét can phai nghién ctru xy dung mot
phuong phap c6 d6 dic hiéu cao hon, dam bao két qua
tin cdy hon dé kiém tra su c6 mat cua cac glucocorticoid
trong my pham. So véi HPLC-DAD, LC-MS/MS cung
cap nhiéu thong tin ddc hidu cho dbi tugng phan tich
hon, cho phép cai thién do tin cay khi két luan dinh tinh
su c6 miat cia glucocorticoid trong mau [5],[6]. Véi
muc dich ap dung k¥ thuat sic ky 1ong két ndi khéi phd
(LC-MS/MS) vao kiém nghiém my pham, nghién ctru
nay duoc trién khai nham x4y dung phuwong phéap phat
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hién ddng thoi nhiéu corticoid c6 mit trai phép trong my
pham sir dung k¥ thuat LC-MS/MS.

2. Thye nghiém
2.1. Thiét bi, dung cu, héa chit, chit chudn

2.1.1. Thiét bi, dung cu

- Cot sic ky Acquity UPLC BEH C18 (50 x 2,1 mm;
1,7 pm);

- May sic ky long khdi phé trang bi detector khdi
pho két ndi ba tir cuc Xevo TQD ciia Waters (My);

- Cac thiét bi hd trg: Can phan tich chinh xéac toi
0,01 mg; thiét bi loc nudc trao doi ion;

- Dung cu thuy tinh chinh xéc loai A (binh dinh murec,
pipet...), mang loc c6 dudng kinh 16 loc 0,2 um.
2.1.2. Héa chadt, chat chudn

- Chét dbi chiéu cua Vién Kiém nghiém thudc Trung
uong: Prednison (L6: WS.0217235.02), Dexamethason
(Lo6: WS.0217025.02), Prednison acetat (L6: 102149),
Cortison acetat (L6: 103092), Hydrocortison acetat
(Lo6: 198038), Triamcinolon acetonid (WS.0116086.01),
Dexamethason acetat (L6: 200014), Fluocinolon
acetonid  (L6: 299049), Clobetasol propionat
(L6: WS.0212170.02 (07.12)), Betamethason valerat
(Lo6: 103125), Betamethason dipropionat (L6: 107216),
Prednisolon (L6: 0218024.02).

- Chét d6i chiéu cua USP: Mometason furoat
(L6: IOL395).

- Hoéa chét tinh khiét phan tich: Acid formic (Fisher,
My).

- Dung mbi tinh khiét sic ky: Methanol (Merck,
buc).

- Dung dich acid formic 0,1% (tt/tt) dwoc chuan bi
bang cach pha lodng 0,5 ml acid formic bang nudc trao
di ion vira du 500 ml.

2.2. Déi twong va phwong phdp nghién ciru

2.2.1. Péi twong nghién ciru
Céc mau my pham dang kem va dang phan.

2.2.2. Phuong phap nghién ciru

2.2.2.1. Chuan bj mdu

a. Mau thie:

+ Mau kem: Can chinh xac khoang 0,2 g mau kem
vao coc c6 mo 20 ml, thém khoang 5 ml hdn hop
methanol - nude (9:1), ding diia thuy tinh phan tan déu
kem trong cbc. it trén cach thuy ¢ 60°C trong 10 phut,
thinh thoang khuay. Chuyén hdn hop vao binh dinh mirc
20 ml, trang rira cdc voi hdn hop methanol - nude (9:1).

Dé ngudi, thém hdn hop methanol - nude (9:1) vira du
dén vach, lic déu, dé trong nudc da 30 phut, ly tdm &
10000 vong trong 10 phut. Loc 16p dich trong qua mang
loc 0,2 pm.

+ Mau phan: Can chinh xac khoang 0,2 g mau phan
vao binh dinh mirc 20 ml, thém khoang 15 ml hén hop
methanol - nudc (9:1), lic siéu am 10 phat. Dé ngudi,
thém hon hop methanol - nude (9:1) vira du dén vach,
lic déu, ly tim & 10000 vong trong 10 phit. Loc 16p
dich trong qua mang loc 0,2 um.

b. Mau chudn:

+ Dung dich chudn hon hop goc: Can chinh xéac
khoang 10 mg mdi chat chuan Glucocorticoid (GC)
vao mdi binh dinh mtc 100 ml. Hoa tan va thém vira
du methanol dé thu dugc cac dung dich chudn gbc cua
mdi GC trong methanol v&i ndng dé chinh x4c khoang
100 pg/ml. Tur cac dung dich chuan gdc, tién hanh
pha lodng v&i hé sé thich hop bang methanol cho
mdi GC d thu duoc dung dich chudn hén hop gbc
c6 ndéng do cac chat GC nhu sau: cortison acetat
200ng/ml,betamethasonvalerat300ng/ml, betamethason
dipropionat 400 ng/ml, clobetasol propionat
600 ng/ml, prednison, prednisolon, dexamethason,
prednison acetat, hydrocortison acetat, triamcinolon
acetonid, fluocinolon acetonid 1000 ng/ml, dexamethason
acetat 1500 ng/ml, mometason furoat 3000 ng/ml.

+ Chudn bi dung dich chudan hén hop: Hat chinh xac
1,0 ml dung dich chuin hdn hop gbc vao binh dinh mirc
20 ml, thém hén hop methanol - nudc (9:1) vira di dén vach.

¢. Madu nén:

+ Mdu kem: Can khoang 0,2 g mau kem my pham
khong chtra corticoid, tién hanh xtr Iy nhu mau thir cho
t61 khi thu duogce dich loc.

+ Mau phdn: Can khoang 0,2 g méau phan khong
chtra corticoid, tién hanh xir Iy nhuw miu thir cho t6i khi
thu duoc dich loc.
2.2.2.2. Biéu kién sic ky

Dé xdy dyng quy trinh phan tich corticoid, cac diéu
kién dudi day duoc st dung:

- Cot Acquity UPLC BEH C18 (50 x 2,1 mm;
1,7 pm) duy tri & 40°C.

- May séc ky long khbi phé trang bi detector khdi
phé két ndi ba t cuc Xevo TQD cuia Waters (M¥) v6i
diéu kién trong Bang 1.

- Thé tich tiém méu: 5 pl.

- Pha dong: Methanol - dung dich acid formic 0,1%,
theo chuong trinh gradient dung méi (Bang 2).

- Tc d6 dong: 0,2 ml/phit.

16 Tap chi KIEM NGHIEM THUOC - S6 1.2021; Tap 19.(71)



Bang 1. Diéu kién detector khoi phé

Thong s | g ap | Thé ion | Nmigtds | Tie dp khi o ’;; “w I”:;Z?’ i ;”,’:Z’g Ton con,
Hoat chi ion | hoa (kV) |héa hoi (°C)\héa hoi (Vh) ") ") m/z
Prednison ESI(+) | 2,75 500 900 34 359,16 ;3 13128?
Dexamethason ESI(+) 2,75 500 900 28 393,16 g gzzfg
Prednison acetat ESI(+) 2,75 500 900 34 401,15 ii ;;: i;
Cortison acetat ESI(H) | 2.75 500 900 46 | 403,14 ?; iii?i
Hydrocortison acetat | ESI(+) | 2,75 500 900 46 405,17 12 ;2);: }3
Z;i;ﬁ?om ESI(H) | 2,75 500 900 24 | 435,11 }‘5‘ 2,’32?(1)2
Dexamethason acetat | ESI(+) 2,75 500 900 24 435,18 g g?;:;g
Fluocinolon acetonid | ESI(+) 2,75 500 900 35 453,09 ;2 ‘1‘;(3):;2
Clobetasol propionat | ESI(+) 2,75 500 900 25 467,15 ig ggjg
Betamethason valerat | ESI(+) 2,75 500 900 24 477,24 18 g;;: i ;1
ngfgzgon ESI(+) | 2,75 500 900 24 | 50525 191 ;‘;;ﬁ
Mometason furoat ESI(+) 2,75 500 900 38 521,08 15 335,14

10 503,18
Prednisolon ESI(+) 2,75 500 900 25 361,11 180 ggg: 12

Bdng 2. Chuong trinh gradient dung moi

Thoi gian (phiit) Methanol (%) Dung dich acid formic 0,1% (%)
0,0 20 80
1,0 72 28
6,5 72 28
7,0 90 10
7,1 20 80
10,0 20 80

3. Két qua va ban luin
3.1. Thiét lap phwong phdp phdt hi¢n 13 corticoid
trong my pham
3.1.1. Diéu kién detector khoi pho

Qua khao sét tin hiéu cac ion tao thanh khi ghi phd
khdi mot 1an cua cac chit chuén corticoid, véi mdi
corticoid, mot ion so cap c6 cudng dd cao va 6n dinh
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duoc chon lam ion me. Cac ion me nay dugc bén pha
lan hai dé phat hién cac ion con, va lga chon 2 ion
con ¢6 cudng do twong dbi cao va 6n dinh dé theo doi
trong phan tich thuong quy. Tir két qua khao sat so bd
(Hinh 1), cac ion me va ion con c6 gia tri m/z duogc
ghi 16 da duoc chon dé theo doi trong k§ thuat MRM
(Multi reaction monitoring — theo ddi da phan ung)
nhiam phat hién corticoid trong mau (Bang 1 va
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Hinh 1). Sau khi Iya chon dugc ion me va ion con, tién
hanh khao sat, toi uu hoa cac diéu kién khdi phd dé tin
hiéu thu dugc cao va 6n dinh, két qua dugc ghi trong
Béang 1.
3.1.2. Tién hanh phdn tich dé phat hién corticoid
Tiém lap lai 6 lan dung dich chuan hén hop, st dung
ky thuat MRM va ghi lai sic ky d0. Yéu cau: gia tri do
léch chuén tuong dbi cua thoi gian luu khong duoc quéa
1,0%, cua dién tich pic va ty 1€ cuong do ion khong
dugc qua 10,0% [6].

Phé MS scan lin 1 dé chon ion me
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Phan tich mau thir va khiang dinh sy c6 mit cia
corticoid trong mau dwa trén céc tiéu chi:

- Xuét hién pic tai cing thoi gian luu véi chuan
corticoid tuong tng (chénh Iéch thoi gian luu khong
qua 5%) [5].

- Xuét hién déng thoti tin hiéu cua ca ion me va 2 ion
con theo doi MRM.

- Ty 1é cudng d6 ion (Ton ratio) ctia mau thir phai trong
khoang + 10% (tuy¢t doi) so voi ty 1€ cuong do ion tuong
g ctia mau chuan tién hanh trong cung diéu kién [5].

Phé ion con ciia ion me dwoc chon
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Hinh 1. Két qua dién hinh khao sat phé khoi 1 lan va 2 lan dé chon ion me va ion con dinh tinh cdc corticoid:
(1)-Prednison, (2)-Dexamethason, (3)-Prednison acetat, (4)-Cortison acetat, (5)-Dexamethason acetat,
(6)-Hydrocortison acetat, (7)-Betamethason valerat, (8)-Fluocinolon acetonid, (9)-Triamcinolon acetonid,
(10)-Betamethason diproprionat, (11)-Clobetason propionat, (12)-Mometason furoat, (13)-Prednisolon.

3.2. Théam dinh phwong phdp
3.2.1. B¢ thich hop ciia hé thong sdc ky long két néi khoi phé

Do thich hop cua hé théng sic ky 1ong khéi phd dugc danh gid trén chudn hdn hop c6 ndng do cua cac corticoid
khoang: cortison acetat 10 ng/ml; betamethason valerat 15 ng/ml; betamethason dipropionat 20 ng/ml; clobetasol
propionat 30 ng/ml; prednison, prednisolon, dexamethason, prednison acetat, hydrocortison acetat, triamcinolon
acetonid va fluocinolon acetonid 50 ng/ml; dexamethason acetat 75 ng/ml; mometason furoat 150 ng/ml. Két qua
cho thy véi ca 13 corticoid phan tich, d¢ lap lai vé thoi gian luu (RSD déu nho hon 1%), dién tich pic clia timg ion
theo doi (RSD déu nho hon 5%) phu hop v6i yéu cau vé do lap lai tin hiéu theo FDA [6]. Két qua tom tit thé hién
trong Bang 3.

Bing 3. Pdnh gia dé thich hop ciia hé thong sdc ky long két noi khoi pho

] Dao dong Dao dong dién tich pic |Ty l¢ cwong dj giira 2 l'OIZ con
Hoat chat thoi gian luu ciia tirng ion theo doi khi danh gia trén chuan
(RSD (%), n =6) (RSD (%), n =6) (TB+SD,n=6)
Prednison 0,1 2,1-2,9 0,585 +0,01
Dexamethason 0,1 2,2 -3.2 0,509 £ 0,01
Prednison acetat 0,1 2,1-3,5 0,662 +0,02
Cortison acetat 0,1 2,2-3,7 0,423 +0,02
Hydrocortison acetat 0,1 2,8-42 0,938 +£0,02
Triamcinolon acetonid 0,1 1,9-2,5 0,571 +0,01
Dexamethason acetat 0,1 1,9-27 0,722 +0,02
Fluocinolon acetonid 0,1 1,9-2,8 0,357 +0,01
Clobetasol propionat 0,1 2,9-473 0,741 +0,03
Betamethason valerat 0,1 2,8-4,0 0,330 +0,01
Betamethason dipropionat 0,1 1,8-1,9 0,739 +0,01
Mometason furoat 0,1 2,6-3,0 0,673 £ 0,02
Prednisolon 0,1 34-39 0,826 +0,02
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Nhu vay, phuong phap dat yéu cau vé do thich hop
cia hé thong sic ky long khdi phd dé phan tich 13
corticoid.

3.2.2. Do dac hiéu

Pé danh gia d6 dic hiéu cuia phuong phéap, cac dung
dich chuin hdn hop corticoid, mau my phiam khong
chira corticoid, mau my phdm khéng chta corticoid
dugc thém chuén corticoid va miu my pham phét hién
c6 chura corticoid da dugc st dung

Két qua thuc nghiém cho thay trén sic ky d6 cua cac
mau thu khong co6 corticoid da dugc thém chuén, déu
xudt hién pic dugc tach riéng khoi cac corticoid khac
phan tich dong thoi cling nhu cac thanh phin nén mau
véi ca 3 ion theo ddi & ché 30 MRM cho mdi corticoid

Miu kem khéng cé Clobetasol propionat

MAU THU
M5-1 10: MRM of 2 Channels ES+
100+ 4.87 467.15 > 373.1 (CLOBETASOL PROPIONAT)
543
| I
0_
4.00 4.50 5.00 5.50 6.00 6.50 7.00
M5-1 10: MRM of 2 Channels ES+
. 4.40 467.15 > 355.14 (CLOBETASOL PROPIONAT)
100
880
S 463 492
SAaa1 850
o T T T T T T T T T T T 1
4.00 4.50 5.00 5.50 6.00 6.50 7.00
M5-1 10: MRM of 2 Channels ES+
100~ 4.40 TIC (CLOBETASOL PROPIONAT)
4.87 880

0 1 Time
4.00 4.50 5.00 5.50 6.00 6.50 7.00
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(voi gid tri m/z tai Bang 1) va thoi gian luu cling nhu ty
1& cuong do cac ion con ctia mdi pic corticoid twong g
v6i thoi gian luu ciia pic corticoid chudn va nim trong
khoang gi4 tri dao dong ty 1¢ cudong dd ion con thu dugc
trén sac ky do ctia chuan hon hop 13 corticoid. Trong
khi d6, trén mau thir phat hién corticoid xuét hién pic &
ca 3 ion theo doi tai cung thoi gian luu véi pic corticoid
chudn tuong tng va ty 16 cudng do dap ing cta 2 ion con
nam trong khoang gia tri dao dong ty 1¢ cuong do ion
con thu duoc trén sic ky dd ciia chuan corticoid tuong
mg. Séc ky dd cua miu my pham khong cé corticoid
khong xuét hién pic tai cung thoi diém véi pic chuén
corticoid tuong ung trén ca 3 ion theo ddi (Hinh 2). Nhu
vay, phuong phap da xay dung cho phép phat hién mdt
cach dac hiéu su c6 mat cua corticoid trong my phém.

Miu phd'n khong co Clobetasol propionat
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Miu tw tao phin thém Clobetasol propionat
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Miu chuin Clobetasol propionat

Mau thir cé Clobetasol propionat
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Hinh 2. Mt s6 sdc ky do tiéu biéu khi danh gid do ddc hiéu cia phwong phdp

3.2.3. Gidi han phat hién (LOD)

- Tién hanh phén tich mau chuin dugc pha trong dung dich nén mau & cic ndng do thap dan. Gia trj LOD duoc

xac dinh tai nong do c6 ty 1€ gitra tin hiéu chiéu cao pic (vdi pic cia ca 2 ion con) cua cac chat va cuong do nhicu

nén tai lan cén pic it nhit bang 3. Sau khi xac dinh so bo gid tri LOD, tién hanh phan tich miu ty tao & ndng d6 LOD

deé xac nhan sy phu hop cuia gia tri nay.

- Két qua thu duoc gia tri LOD cua céc corticoid thé hién trong Bang 4.

Bdng 4. Gioi han phat hién cua phuong phdp

Tén chit LOD trong nén méu kem (ug/g) LOD trong nén miu phd'n (ug/g)
Prednison 0,21 0,53
Dexamethason 0,22 0,55
Prednison acetat 0,21 0,52
Cortison acetat 0,04 0,10
Hydrocortison acetat 0,22 0,54
Triamcinolon acetonid 0,21 0,52
Dexamethason acetat 0,31 0,76
Fluocinolon acetonid 0,21 0,51
Clobetasol propionat 0,13 0,32
Betamethason valerat 0,06 0,15
Betamethason dipropionat 0,09 0,22
Mometason furoat 0,60 1,51
Prednisolon 0,21 0,52
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3.3. Ung dung dé phdt hi¢n sw c6 mit ciia corticoid trong cic mdu my pham trén thi truwong

Phuong phép da dugc ap dung dé phan tich phat hién corticoid c6 mit trai phép trong 36 mau my pham. Trong
do6, da phat hién thy 2 mau co chira corticoid (két qua cu thé tom tit trong Bang 5). Nhom corticoid 14 hoat chét
c6 tac dung duoc 1y khong dugc phép sir dung trong my pham, nén tat ca cac truong hop nay déu co thé bi coi 1a vi

pham quy dinh vé quan Iy chat lugng my pham.

Bing 5. Két qua phan tich corticoid trong mot s6 mau my pham

St ada | Comotaphiesign | O Ech s i e 1k ¢ g 8 o con
1 MIll1 Clobetasol propionat 0,2 4,9
2 M13 Dexamethason 0,2 5,4
M13 Dexamethason acetat 0,3 2,1

4. Két luan

Phuong phap phat hién corticoid bang LC-MS/MS di dugc xay dung nhdm phat hién corticoid c6 mat trai phép
trong my pham dang kem va dang phan. Phuong phép da dugc tham dinh vé d6 dac hiéu, do thich hop cua hé thong
va gi6i han phat hién. Két qua tham dinh di chirg minh phuong phéap thich hop véi muc dich tmg dung va da dwoc
ding dé phat hién corticoid trong my phdm dang kem va dang phan. Nhiing két qua ban dau di chi ra ring viéc lam
dung trai phép corticoid trong my pham 14 hién tuong thuc té, doi hoi can duoc kiém soat chit ch& hon nita dé dam

bdo an toan cho nguoi dung.
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SUMMARY

A LC-MS-based method was developed for simultaneous screening detection of 13 glucocorticoids illegally used in
cosmetic creams and powder. Glucocorticoid were extracted from cream and powder matrices with a mixture of methanol
and water (9:1, v/v) following by chromatographic separation on a C18 UPLC column with a mixture of methanol and
0.1% aquaeous solution of formic acid with gradient program as mobile phase, maintaining at flow rate of 0.2 ml per
minute. MS/MS detection of each glucocorticoid was done by monitoring simultaneously 1 precursor ion and 2 product

ions in MRM mode. The method was validated in terms of specificity and was proved as suitable for intended application.

(Ngay nhan bai: 07/04/2020 ; Ngay phan bién: 27/07/2020 ; Ngay duyét dang: 21/08/2020)
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DINH LUONG RISPERIDON TRONG HUYET TUONG NGUOI
BANG PHUONG PHAP LC-MS/MS

LE DINH KHANH, HOANG VAN BDUC, TA MANH HUNG, POAN CAO SON

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Risperidon, LC-MS/MS, huyét tirong, twong dwong sinh hoc.

1. Pit van dé

Risperidon 1a thudc chdng loan than khong dién hinh
loai benzisoxazol (con goi la thude chéng loan than thé
hé thtr hai). Thubc ¢6 tic dung ddi khang chon loc véi
thu thé serotonin typ 2 (5-HT,) va véi thu thé dopamin
typ 2 (D,). Risperidon da duoc chap thuan & nhiéu nudce
dé diéu tri tAm than phén liét. Sau khi udng risperidon,
nong d¢ dinh trong huyet tuong dat dugc trong vong 1
gi0. Sinh kha dung uong 1a 66 £ 28% & nguoi co chuyen
hoa manh va cao hon & ngudi c6 chuyén hoa yéu [1]. O
muc lidu sir dung mot vién nén 2 mg risperidon, ndng
do toi da (C ) trong huyét twong ngudi khoang tir
14 - 16 ng/ml [5]. Do ndng do cua risperidon thip nén
viéc x4c dinh ndng d6 thude trong cic mau huyét twong
ngudi doi hoi phai c6 phuong phap chiét tach phi hop
va phuong phap phan tich c6 d6 nhay cao. Do vay cin
xay dung mot phuong phap phan tich phu hop dé xac
dinh dugc ndng do risperidon trong cic mau huyét
tuong ngub’i Dua trén nguyén 1y hoat dong cua phuong
phap sac ky long — khdi phd (LC-MS), cac phuong phap
chiét tach va tham khao tai liéu [2], ching t6i da tién
hanh nghién ctru xay dung phuong phap UPLC-MS/MS
c6 du do nhay, dac hi¢u, chinh xac, dinh luong dugc
risperidon trong cac mau huyét trong nguoi.
2. Thwe nghiém
2.1. Thiét bj, dung cu, héa chit, chit chudn
2.1.1. Thiét bi, dung cu

Céc thiét bi dugc quan 1y va hiéu chuén theo cac quy
dinh cua ISO/IEC va GLP, bao gom:

- May sic ky long khdi phd Sciex Qtrap 6500+
(Sciex — My);

- Can phan tich Mettler Toledo (Thuy Si, do chinh
xac d = 0,01 mg);

- Tt lanh sau -35 °C £ 5 °C (Panosonic — Nhat Ban);

- May ly tam lanh (Sigma 4-16KS — Birc);

- May lac xoay, may loc nudc,...

- Dung cuy: Binh dinh mtc, pipet loai A, 6ng ly tam,...
2.1.2. Héa chat, chét chudn

- Chdt chudn:

+ Risperidon (RPD): Chit chudn cia Sigma, SKS:
LRAC2895, ham Iwgng 99,8% tinh theo nguyén trang.

+ Haloperidol: Chit chuan cua Vién Kiém nghic?m
thuoe TW, SKS: 0108241, ham luwong 99,?5%, do ém
0,04%. Haloperidol dugc st dung lam chat ndi chuan
(IS) cia RPD trong phuong phap phan tich.

- Dung méi, héa chat: Pat tiéu chuén tinh khiét dung
cho HPLC va LC/MS.

2.2. Péi twong va phwong phap nghién ciru
2.2.1. Péi twong nghién ciru

Huyét tuwong trang: Khong co risperidon do Bénh
vién Trung wong Quan doi 108 cung cap.
2.2.2. Phurong phadp nghién ciru
2.2.2.1. Diéu kién sic ky

- Cot Acquity BEH C18; 50 x 2,1 mm; 1,7 pm.

- Pha dong: Acetonitril — dung dich amoni bicarbonat
5mM, ty 1€ 80 : 20 (v/v)

- Téc do dong: 0,2 ml/phut

- Thé tich tiém mau: 2 ul

- Nhiét do autosampler (budng tiém mau): Nhiét do
phong
2.2.2.2. Piéu kién khdi phd

Kiéu khéi phé hai 1an (MS/MS), ngudn ion hoa ESI
). Cfic thépg s0 cuia thiét bi khoi pho dé phat hién RPD
va chat chuan ndi (IS) dugc trinh bay ¢ Bang 1.
2.2.2.3. Phuong phéap chuan bi mau

- Dung dich chudn g‘o”'c: Chuan bj dung dich chuén
goc trong methan91 co nér’lg do RPD khoang 200‘ pg/ml
va dung dich chuan ndi géc trong methanol c6 nong do
haloperidol khoang 500 ug/ml.
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Bing 1. Céc théng sé ciia detector khoi phé ding dé
dinh lvong RPD va chudn néi

- Hoat chit Risperidon Haloperidol

Thong so (18)
Ché d6 ion hoa ESI(+) ESI(+)
Dién thé ion hoa (V) 4500 4500
Khi phun suong (psi) 65 65
Khi tang cuong (psi) 65 65
Nhiét d6 hoa hoi (°C) 450 450
Dién thé chon loc ion V) 50 50
Khi lam sach (psi) 35 35
Nang lugng phan manh (V) 37 29
Ton ban dau (parent ion) 411 376
Ion tao thanh (product ion) 191 165

- Dung dich chudn néi lam viéc: T dung dich chuan
noi géc chuén bi dung dich chuén ndi 1am viéc trong
hdn hop methanol-nude (1:1) c6 nong dd haloperidol
khoang 500 ng/ml.

- Dung dich chudn lam viéc trong huyét tiwong: Ti
dung dich chuin géc RPD, chuin bi cac dung dich chuén
lam viéc trong huyét twong c6 ndng do RPD lan lugt 1a
50 ng/ml va 2 ng/ml.

-Tu cac dung dich chuan 1am viéc trong huyét tuong,
chudn bi cic mau bang cach pha lodng voi huyet tuong
trang dé thu duoc cic mau trong dudng chudn c6 nong
dé RPD tur 0,2 ng/ml dén 50 ng/ml va céac mau LLOQ,
LQC, SQC, MQC va HQC chira RPD c6 ndng do tuong
ung 1a 0,2; 0,6; 4; 20 va 40 ng/ml.
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Hinh 1. Sdc ky @6 mau huyét tirong tring

2.2.2.4. Phuong phap xir ly mau

Mau HT dé rd dong & nhiét do phong. Lay 100 pl
mau huyét trong vao dng ly tdm, thém 20 pul dung dich
chuin nodi 1am viéc. Thém 1 ml acetonitril. Lic xo0ay 10
gidy. Ly tim véi toc do 6500 vong/phut trong 5 phiit.
Lay 16p dich ndi. Tiém vao hé thdng sic ky.
2.2.2.5. Phuong phap tinh két qua

Xac dinh ndng d6 RPD c6 trong cac mau thir (chua
biét ndng do) dua vao ty 18 dién tich pic twong tng
RPD/IS thu duoc tir sic dd cta mau thir va duong chudn
tuong ng phan tich trong cung diéu kién. Tién hanh
tham dinh phuong phép phéan tich theo quy dinh cta
EMA va US-FDA [3],[4].

3. Két qué va ban luan
3.1. D¢ ddc hiéu — chon loc ciia phwong phdp

Phén tich cac mau HT tring va cac mau HT tu tao
chira chuén ndi va RPD véi ndng do khoang 0,2 ng/ml
theo phuong phép da duogc xay dung.

Trén SKD ciia mau HT tring (Hinh 1), tai thoi diém
0,83 phut va 0,97 phiit trung véi thoi gian luu cua RPD va
IS trong mau chuén (Hinh 2) khong xuét hién cac pic co
ménh phé khdi m/z =411 — 191 (dic trung cho RPD),
manh phd khdi m/z = 376 — 165 (dic trung cho IS). Do
vay, phuong phap phan tich c6 d§ dac hiéu - chon loc véi
RPD va IS theo cac quy dinh ctia phuong phap phéan tich
thudc trong dich sinh hoc [3],[4].

W XIC of *MRM (2 pairs): 411.000/191.000 Da D: Risperidone from Sample Max. 3.4e4 cps]
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Hinh 2. Sic ky do mau huyét twong tir tao
chita chudn RPD (0,2 ng/ml) va chudn ndi

Chui thich hinh (tr trén xuong) Scic ky do tong ion, sdc ky do chon loc ion Risperidon ¢6 m/z = 411 — 191;
sdc ky d@o chon loc ion chudn néi c6 m/z = 376 — 165
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3.2. Duong chudn va khoang tuyén tinh

Phan tich cac mau HT chtra chuin RPD c6 nong d¢ khoang tir 0,2 ng/ml dén 50 ng/ml va chuan ndi twong tmg
theo quy trinh da xay dung. Xac dinh sy twong quan giita néng dd RPD c6 trong mau va ty 1¢ dién tich pic tuong
g RPD/IS bang phuong phap hdi quy tuyén tinh, sir dung hé s ty trong (1/ndng d62). Két qua xac dinh mdi tuong
quan tuyén tinh dugc trinh bay trong Bang 2.

Bing 2. Két qua xdc dinh khoang tuyén tinh ciia phiong phdp

| Ning ap D} ding (%)
Mau y l. - - - - -
(ng/ml) Puong chuan 1 | Puwong chuan 2 | Puwong chuan 3 | Puong chuan 4 | Pwong chuan 5
S1 0,201 98,6 101,4 98,2 94,4 96,9
S2 0,403 102,8 95,5 100,3 109,8 105,9
S3 1,006 99,5 101,5 107,7 102,5 100,4
S4 2,013 100,9 105,8 102,8 102,3 100,7
S5 5,032 100,3 97,3 97,8 97,4 100,1
S6 10,065 102,5 103,1 99,1 104,0 101,7
S7 25,162 101,8 98,8 102,0 98,6 97,9
S8 50,324 93,7 96,5 92,2 90,9 96,4
. a=0,0423 a=0,0404 a=0,0409 a=0,0416 a=10,0420
Phuong trinh
hoi quy b= 10,0007 b=0,0012 b=0,001 b=0,0011 b=0,0012
(y=ax+Db)
r=0,9994 r=0,9992 r=0,9987 r=0,9977 r=0,9994

Két qua xac dinh cho thiy trong khoang nong do tir 0,2 ng/ml dén 50 ng/ml c6 sy twong quan tuyén tinh giira
ndéng d6 RPD vdi ty 1¢ dién tich pic twong tng RPD/IS véi hé sé twong quan xap xi bang 1. Nong d6 RPD xac
dinh tir dwong chuén so véi gia tri Iy thuyét déu dat xap xi 100% va nim trong gidi han cho phép theo qui dinh ciia
phuong phép phén tich thude trong dich sinh hoc.

3.3. Gioi han dinh lwong dwoi ciia phwong phap

Phan tich cic mau huyét twong trang va mau huyét twong chira RPD véi ndng d6 khoang 0,2 ng/ml (mau LLOQ).
Xac dinh dién tich pic RPD va chuén noi cia cac mau LLOQ va xac dinh néng do RPD c¢6 trong cac mau tir duong
chuan tién hanh 1am song song trong cuing diéu kién. Tién hanh trén 3 ngay khac nhau. Két qua tham dinh gi6i han
dinh lugng dudi ciia phuong phap dugc trinh bay ¢ Bang 3 (xem trang sau).

Két qua tham dinh cho thiy ty 1¢ dap tng ctia pic RPD trong cdc mau LLOQ (ndng d6 khoang 0,2 ng/ml) so véi
dap g tai thoi gian luu tuong Gng trong cac mau huyét twong tring c6 thém chuin nodi (mau zero) déu > 5; ty 16
noéng do RPD xéc dinh tir dudng chuan so véi nong do thuc co trong mau nam trong khoang tir 80 — 120% (trung
binh = 90,9% va CV = 12,3%) dap tng yéu cau giéi han dinh luong dudi cuia phwong phap phan tich thudc trong
dich sinh hoc.

3.4. Xdac dinh dj dung, do lap lai cia phwong phap

Tién hanh tham dinh d6 ding, d6 13p lai trén 5 16 mau thir LLOQ, LQC, SQC, MQC va HQC chira RPD c6 nong
d6 twong tmg 12 0,2; 0,6; 4; 20 va 40 ng/ml. Xéac dinh ham lugng RPD c6 trong mau bang phuong phap duong chuén
va ty 1& % giita ndng do xac dinh duoc tir duong chuan so v6i ndng do 1y thuyét. Tién hanh trén 3 ngay khac nhau.
Két qua xac dinh do dung, do lap lai cuia phwong phap dugc trinh bay ¢ Bang 4.
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Bing 3. Két qua xdc dinh gid tri LLOQ

Ngay tham |Ty ¢ di¢n tich| Nong d xd?c dinh tir l?ﬁ diung so voi Ty I¢ dap wng Trung binh
dinh pic duong chuan (ng/ml) | nong dj thuc (%) | LLOQ/Zero (%)
0,008 0,169 82,2
0,007 0,162 78,5
. 0,009 0,206 100,0 90,3%
Ngay 1 32,6
0,007 0,167 81,3 CV=11,9%
0,009 0,209 101,7
0,009 0,203 98,3
0,009 0,174 84.4
0,008 0,153 74,0
. 0,008 0,170 82,6 80,4%
Ngay 2 18,5
0,009 0,171 83,1 CV=54%
0,008 0,170 82,4
0,008 0,156 75,8
0,008 0,212 102,9
0,007 0,198 95,9
. 0,008 0,219 106,2 101,9%
Ngay 3 11,5
0,007 0,211 102,4 CV=13,4%
0,008 0,213 103,4
0,007 0,207 100,7
Trung binh d¢ ding (3 ngay) 90,9%
CV % (n=18) 12,3%
Bing 4. Két qua tham dinh dg ding, d6 lap lai trong ngay va khdc ngay
Miéu LLOO Miéu LOC Miu SOC Méu MOC Mau HOC
(0,2 ng/ml) (0,6 ng/ml) (4 ng/ml) (20 ng/ml) (40 ng/ml)
D¢ ding, " " " " "
Doliplai g ding| 20 |poding| P° |poaing| PO |poaing| P°  |podang P9
%) lap lai %) lap lai %) lap lai %) lap lai %) lap lai
(CV%) (CV%) (CV%) (CV%) (CV%)
Ngay 1 (n=16) 90,3 11,9 99,6 8,4 98,9 2,7 99,1 5,1 98,5 43
Ngay 2 (n=06) 80,4 5,4 92,6 5,0 104,9 3,4 94,4 4,5 92,8 3,7
Ngay 3 (n=06) 101,9 3,4 97,4 2,6 94,9 2,4 94,0 3,4 92,6 4,0
Khac ngay (n=3)| 90,0 12,3 95,5 6,3 100,9 52 95,7 5,0 94,2 4,6

Két qua tham dinh cho thiy & cac khoang ndng do thap; trung binh va cao, phuong phap c6 do dung trong ngay,
khéc ngay tir 85% dén 115% (ngoai trir mau LLOQ tir 80% dén 120%); d6 lap lai trong ngay, khac ngay vai gia tri
CV < 15,0% (ngoai trir mau LLOQ vé&i CV < 20%); dép tmg cic yéu cau vé do dung, do lap lai cia phuong phép

phan tich thudc trong dich sinh hoc theo huéng dan ctia US-FDA va EMEA.

3.5. Dj én dinh ciia hoat chit trong huyét twong

Tién hanh nghién ctru d6 on dinh cua RPD trong HT trén c4c 16 mau LQC va HQC. Panh gia d6 on dinh cua
RPD trong HT bing cach so sanh ndng d6 RPD c6 trong miu dugc bao quan & nhirng didu kién nhat dinh v&i ndng
d6 pha thyc té. Két qua nghién ctru d6 6n dinh cia RPD trong huyét twong & ca hai khoang nong do thap va cao
dugc trinh bay trong Bang 5.
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Bdng 5. Két qua nghién ciru do on dinh ciia RPD trong huyét twong

Dé éon dinh LOC HQC
Nong d¢ trung binh (ng/ml) 0,664 42,418
Sau 5 chu ky dong — ra dong % d6 on dinh 109,8 105,2
CV% 1,0 32
.. o . Nong do trung binh (ng/ml) 0,599 38,902
D0 on dinh thoi gian ngan % do 6n dinh 99,0 9.5
(6 gio; nhiét do phong)
CV% 4,6 2,7
D6 én dinh tr . 1 Néng d6 trung binh (ng/ml) 0,672 42,045
© On I TOng autosamprer % d¢ 6n dinh 108.5 101,9
(48 gio; nhi¢t do phong)
CV% 12,0 2,8
D6 & dinh thoi eian dai Nong d¢ trung binh (ng/ml) 0,596 36,039
0 On dinh thoi gian dai o A A a
(95 ngay: - 35 °C £ 5 °C) % d0 on dinh 98,4 89,4
CV% 1,7 4,3

Két qua tham dinh cho thidy do on dinh cia RPD trong huyét twong tai cac diéu kién bao quan khac nhau
(sau 5 chuky dong—ra dong; bao quan ¢ nhiét do phong sau 6 gio; bao quan trong autosampler sau 48 gio va bao quan &
-35°C + 5 °C sau 95 ngay) dap (mg cac yéu cau vé do 6n dinh ciia phuwong phap phan tich thude trong dich sinh hoc.

4. Két luin
Nghién ciru da xay dung dugc phuong phap dinh luong risperidon trong huyét tuong nguoi béng LC/MS-MS
véi gia tri gioi han dinh luong dudi 1a 0,2 ng/ml khoang tuyén tinh tir 0,2 dén 50 ng/ml; d¢ ding xap xi 100% ,
do lap lai voi CV < 15% dap mg yéu cau d6i véi phuong phap phan tich thuoc trong dich smh hoc cua EMA va
US-FDA [3],[4]. Qui trinh xir Iy mAu nhanh, don gian, thoi gian phan tich ngan (2,0 phat cho mdi mau). Phuong phap
phan tich c6 thé img dung trong cc nghién ctru danh gia twong duong sinh hoc ché phim chira hoat chit risperidon.
Tai liéu tham khao
1. BoY té (2018), Dugc thu qudc gia Viét Nam, 1an xudt ban thir hai, Nha xuét ban Khoa hoc va k¥ thuat, trang 1249-1251.
2. Bhatt J, Subbaiah G, Singh S. “Liquid chromatography/tandem mass spectrometry method for simultaneous
determination of risperidone and its active metabolite 9-hydroxyrisperidone in human plasma” Rapid Communication
in Mass Spectrometry. 2006;20(14):2109-14.
3. European Medicines Agency, Committee for Medicinal Products for Human Use (2012). Guideline on Validation of
Bioanalytical Methods.
4. U.S. Department of Health and Human Services Food and Drug Administration (2018): Guidance for Industry -
Bioanalytical Method Validation.
5. Y. Liu, M. Zhang, J. Jia, Y. Liu, G. Liu, S. Li, W. Wang, L. Weng, C. Yu, “Bioequivalence and Pharmacokinetic

Evaluation of Two Formulations of Risperidone 2 mg: An Open-Label, Single-Dose, Fasting, Randomized-Sequence,
Two-Way Crossover Study in Healthy Male Chinese Volunteers” Drugs in R&D, volume 13, pages 29-36 (2013).

SUMMARY

A high throughput and specific method using Ultra Performance Liquid Chromatography tandem Mass Spectrometry
for determination of Risperidone in human plasma was developed. The Sciex Qtrap 6500+ LC-MS/MS was operated
under the multi reaction-monitoring mode using the positive electrospray ionization technique. Risperidone and
internal standard were treated from human plasma by protein precipitate technique using Acetonitrile. The samples
were chromatographed on a C18 column (dimension 50 x 2.1 mm, particle 1.7 um) with isocratic elution at a flow
rate of 0.2 ml/min using SmM Ammonium bicarbonate — Acetonitrile with suitable ratio. The standard curves were
found to be linear in the range 0.2 to 50 ng/ml, with mean correlation coefficient of > 0.99. The intra-day and
inter-day precision and accuracy were within 85% - 115.0%. Total run time was 2.0 min only. This method can be
used for BA-BE studies of Risperidone preparations.

(Ngay nhan bai: 14/12/2020 ; Ngay phan bién: 10/03/2021 ; Ngay duyét dang: 30/03/2021)
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THONG TIN KHOA HOC - TIN TUC

GIOI THIEU PHUON G PHAP XAC DINH
KiCH THUOC TIEU PHAN BANG KiNH HIEN VI
THEO QUY PINH TRONG DUQC PIEN

NGUYEN THU PHUONG, NGUYEN HUU THAO, TRAN THI HONG ANH

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Tiéu phan, kich thiede tiéu phan, kinh hién vi, xdc dinh kich thuée tiéu phan.

1. Gi6i thiéu chung vé cac phwong phap xac dinh kich
thu6c tiéu phin dugc img dung trong Dugc dién

Tiéu phén trong thudc tiém va thudc tiém truyén 1a
cac hat nhdé khong hoa tan, linh dong, khong phai 1a bot
khi, ¢6 ngudn gc ngiu nhién tir bén ngoai [1]. Cac tiéu
phan nay dugc chia thanh hai loai: loai nhin thay bang
mit thudng (xo bong, hat co hoc,...) ¢6 thé phat hién
bang cach soi dudi dén trén nén den/trang phu hop; loai
khong nhin thay bang mét thudng can phai st dung thiét
bi riéng dé phat hién. Theo quy dinh trong Duoc dién
Viét Nam va cac Dugc dién tham chiéu hién hanh, cac
ché pham thube tlem thudc tiém truyén va ché pham
thudc nho mit can duoc kiém soat cac tiéu phan qua
chi tiéu “Xac dinh gi6i han tiéu phan” bang mot trong
hai phuong phap: Phuong phéap 1 dung thiét bi dém tiéu
phan c6 su dung tia Laser; Phuong phap 2 dung kinh
hién vi [11,[2],[4].

Phuong phap 1 1a phuong phap st dung thiét bi hoat
dong theo nguyén tic can sang cho phép tu dong xéc
dinh kich thudc tiéu phan va sd lugng tiéu phan theo
kich thudc da chon. Bay 1a phuong phap do glan tlep,
thuorng ap dung kiém tra tiéu phan khong nhin thay bang
mit thucmg cua dung dich thudc tiém va thudc tiém
truyen co nong do tiéu phan nho [1].

Phuong phap 2 sir dung kinh hién vi, nguyén tic do
va dém tryc tiép tiéu phan dugc luu giit trén mang loc &
do phong dai thich hgp. Phuong phap nay ap dung cho
cac ché pham khong that trong, ¢ nong do tiéu phan 16n
hay c6 d6 nhot cao, hoac tao bot khi khi dua vao thiét bi
dém tiéu phan. Vi du: ché phim tiém dang nhii tuong,
dang hon dich, dang keo hay dang liposom. Néu do nhét
ctia ché pham qua cao, can tré phuong phép kiém tra, ¢6
thé pha lodng voi dung mai thich hop dé ¢é thé tién hanh
duoc thir nghiém [1].

Theo quy dinh ciia cic Duoc dién tham chiéu hién
hanh, phuwong phap 2 s& dugc sir dung dé danh gia lai
ché pham khi két qua do bang phuong phap 1 khong

dat. Tuy nhién, phuong phép 2 trong thyc tién it duoc
ap dung va hiém c6 phong thi nghiém nao dau tu thiét
bi. Vi vay, su hiéu biét cling nhu kinh nghiém thuc tién
van con han ché.
2. Uu nhuoe diém ciia cac phwong phap

Phirong phdp 1: Uu diém cia phuong phap 1a hé
thdng tuong ddi kin, thao tac d& dang va két qua twong
dbi chinh xéac. Tuy nhién c¢6 nhuoc diém 1a chi ap dung
duoc véi mau co néng do tiéu phan nhé (dung dich thube
tiém hodc tiém truyén) va bi anh hudng bdi bot khi.

Phirong phdp 2: Phuong phap nay quét truc tiép tiéu
phan ¢6 trong dung dich dugc luu giilt trén mang loc nén
khong c6 anh huong cua bot khi dén két qua phan tich,
ngoai ra ¢6 thé quan sat duoc timg tiéu phan. Mic du
vay, phuong phép nay doi hoi diéu kién méi truong tién
hanh ngh1em ngat hon [1],[2],[4] nhu: thiét bi phal duoc
dt trong budng thdi khi sach, cac thao tac chuin bj mau
va cach xur Iy dung cu sau khi loc phai dam bao tranh lay
nhiém tap tiéu phan tir moi trudng bén ngoai vao.

Trong khuon kho bai bao, chung téi tap trung gidi
thiéu phuong phap xac dinh giéi han tiéu phan khong
nhin thiy bang mit thuong cua dung dich tiém truyén,
trén thiét bi kinh hién vi Olympus.

3. Gi6i thi¢u thiét bi kinh hién vi Olympus dung dé
xéc dinh tiéu phan theo phwong phap 2
3.1. Ciu tgo

Thiét bi xac dinh kich thuge tiéu phan su dung
kinh hién vi bao gém' Kinh hién vi Olympus (Model:
BXSIM) Camera CDD chuyen dung (Model: XC 10),
phan mém phan tich va dém tiéu phan kém theo ban
quyén (Model: Particle inspector A-INSP-P-V-5.64),
may tinh, man hinh, may in va céc trang thiét bi phu trg
kém theo bao gdm: Budng thoi khi sach Esco (Model:
LVG-5AG-F8), b0 loc chan khong va cac phu kién kém
theo (Merck Millipore, Model: XX1004700), bom hut
chan khong (Merck Millipore, Model: WP6222050).
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Céc phu kién dung cho thiét bi nay bao gdm mang
loc, khin lau va ging tay khong bui dé tranh nhiém tiéu
phan tor méi truong hay do thao tac. Mang loc 1a loai
dac ching, mau xam, khong c6 duong vach ké vi néu
c6 dudng ké dé bi sai s6 khi c¢6 cac tiéu phan ndm trén
duong ké.

Camera thu hinh

_ Daydin chiéu

Kinh hién vi sang phu

G4 mang
loc

Ban di miu
Tay diéu
khién ban di
méu theo
chiéuXx,y,z

Hinh 1. Hinh anh tong quan vé kinh hién vi Olympus

3.2. Cdc budc tién hanh co bin

Trude khi tién hanh, thiét bi va cac dung cu phai
duogc v¢ sinh sach s, ddm bao khong co cac tiéu phan
gdy anh huéng dén két qua cua phép thir.

3.2.1. Chudn bi buéng théi khi sach

Sau khi cim ngudn dién, doi ti lam 4m khong khi va
quat thdi cac tiéu phan bén trong ra ngoai, bat 6 dién cho
kinh hién vi va dén, c6 thé bat dén UV truéc khoang 30
phiit dé loai cac vi sinh vat c6 mat [3].

3.2.2. Chuan bi mau

Ngay trugc khi tién hanh, trang rira dung cu bang
nude khong co tiéu phan (trir mang loc) theo thir ty tir
trén xuéng dudi, tr ngoai vao trong.

- Mdu trang: Loc 50 ml nuée khong c6 tiéu phan qua
mang loc, dit mang loc trén dia petri va dé kho mang loc
trong binh hut 4m.

- Mau thir: Chuan bi theo chuyén luan, loc, chi y phan
bd luong tidu phén déu trén bé mat mang loc, dat mang
loc trén dia petri va dé kho mang loc trong binh hut am.

Rira sach dung cu bang chét tay rira 4m; phéu loc can
dé kho, ngam trong acid sulfocromic, trang rira sach bang
nude RO va trang lai bang nude khong co tiéu phan [3].
3.2.3. Tién hanh do mau va xir Iy két qua trén phan
mém phan tich

Céc budc thao tac co ban bao gém: chuyén ban di
mau dén vi tri thich hop, bat cong tc dién trén than
may kinh hién vi, bat may tinh, vao phan mém Olympus

Particle Inspector. Pua mang loc da lam kho vao ga mang
loc r6i dwa vao vi tri trén ban di mau. Sau khi dat gid6i han
cho ban di mau thi tién hanh cai dit phuong phap.

Céc budc chinh dé cai dat phuong phép: chon ché
d6 quét vong tron 3 diém (circle) hodc cac ché do khac
tiy vao muc dich quét nhung thudng chon ché do circle;
sau do tién hanh cai dat dé loai bot cac tiéu phan nho hay
loai bo cac tiéu phan dang soi (fiber); chon tiéu chuin
danh gia. Chon ngudng phat hién tiéu phan tai thanh
“thresholds” trén thanh cong cu. Cai dat tén mau mdi.
Sau khi bam “start”, may s€ bao “focus”mot s6 diém.
Tién hanh “focus” lan luot cac diém theo yéu cau. Sau
khi hoan tit cac diém may s€ tu dong quét toan bd bé mat
mang loc dé xac dinh tiéu phan. Ngay sau khi may hoan
thanh viéc quét tiéu phan can tién hanh xu 1y két qua [3].

4. Ung dung thuc té, xac dinh tiéu phan ciia mot
ché pham bang 2 phwong phap dé so sanh

* Doi twong thi nghiém: Dung dich Hetopartat (S6
16: 01417, NXS: 26/4/2017, HD: 26/4/2020) ctia Nha
san xudt: Cong ty C6 phan Dugc Danapha.

* Chudn bi mau:

- My 1: Tién hanh trén méy xéc dinh kich thudc tiéu
phan trong dung dich PAMAS (dd dugc hiéu chudn).
Mau duogc chuin bi nhu sau: tron déu thé tich cua 5
6ng ché phém (thé tich mdi 6ng 1a 10 ml), si€éu &m nhe
15 gidy dé loai bot khi.

- Mdu 2: Tién hanh trén thiét bi x4c dinh kich thudc
tiéu phan sir dung kinh hién vi (dd dwoc hiéu chudn).
Loc 1 éng ché phém (thé tich 10 ml), dat mang loc trén
dia petri va dé kho mang loc trong binh hut am.

* Tién hanh:

Trén thiét bi do kich thude tiéu phan trong dung dich
(PAMAS): Tién hanh do 4 1an, mdi lan 5 ml, loai bo két
qua lan 1, lay trung binh két qua cta 3 1an do sau. Pém
sO tiéu phan co kich thude > 10 pm va > 25 um trong
01 don vi ché pham.

Trén kinh hién vi (OLYMPUS): Tién hanh quét mau
trén mang loc da dugc chuén bi ¢ vat kinh c¢6 do phong
dai 10x. Pém s tiéu phan c6 kich thudc > 10 pm va
>25 pum trong 01 don vi ché pham.

Két qua do kich thuéc tiéu phan bang hai phuong
phép thé hién ¢ Bang 1.

Bing 1. Két qua do kich thude tiéu phin bang hai phwong phdp

Do KTTP trong dung dich Pamas Do KTTP bang kinh hién vi Olympus
Két qua Yéu cdu Két qua Yéu cdu
Tiéu phan > 10 um/lo 1065 < 6000 tiéu phan 1086 <3000 tiéu phan
Tiéu phan > 25 um/lo 23 < 600 tiéu phan 39 <300 tiéu phan
Két ludn Dat Pat
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Hinh 4. Mét s6 hinh anh hat tiéu phan ddc trung xac dinh dwoc trén kinh hién vi

Nhdn xét: Dua vao két qua so sanh trén 2 thiét bi do khac nhau cho thy hai phuong phap xac dinh gidi han tiéu
phéan khong nhin thiy bang mét thuong c6 sy twong dong vé két qua.
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SUMMARY

“Particulate matter” stated in the current pharmacopoeias is an important parameter for parenteral preparations
quality control. To perform this test Vietnamese pharmacopoeia, British pharmacopoeia and the United States
pharmacopoeia introduce 2 methods including Method 1- Light obscuration particle count test and Method 2 - Microscopic
particle count test. In fact, the second method is used less than the first one and there are not many laboratories equipped
with microscope. So the understanding about it is limited. This article focuses on an overview about methods for particles
count test stated in the current Pharmacopoeias, introduction of Olympus microscope and the application of two methods
on the same sample. The experimental results showed the similarity of these two methods.

(Ngdy nhdn bai: 18/3/2019 ; Neay phan bién: 04/03/2020 ; Ngay duyét dang: 21/08/2020)
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