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NGHIEN CUU KHOA HOC

XI:\Y DUNG QUY TRINH XAC DINH GIGI HAN TAP CHAT LIEN QUAN
CUA NGUYEN LIIEU METHYL 2-METHOXY-5-SULFAMOYLBENZOAT
(TAP B CUA SULPIRID) BANG PHUONG PHAP HPLC

NGUYEN TH] HONG* NGUYEN THI NGAN

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Tap chat lién quan, RP-HPLC, Methyl 2-methoxy-5-sulfamoylbenzoat

1. Pit van dé

Sulpird thudc nhém benzamid, c¢é tac dung chdng
roi loan tdm than va chéng tram cam thong qua phong
bé chon loc cac thu thé dopamin D2 & ndo. Sulpirid
dugc chi dinh trong diéu tri tAm than phan ligt ce”ip va
man tinh, trang thai loan than cép tinh, diéu tri r6i loan
hanh vi ndng ¢ tré¢ em, déc biét trong hdi chiing tu ky, 1a
nhitng bénh man tinh ngay cang pho bién trong xa hoi
hién dai [1]. Vi vay, thoi gian st dung thube tuong ddi
kéo dai, do d6 viéc kiém soat cac tap chét trong qua trinh
san sudt, luu thong trudc khi dén nguoi bénh rit quan
trong, nham giam thiéu cac tic dung phu do cac tap chat
lién quan ciia dugc chét gay ra.

Tap B cua sulpirid 1a methyl 2-methoxy-5-
sulfamoylbenzoat, 13 san pham trung gian trong qué
trinh tong hop sulpirid va 13 mot trong nhing tap chat
chinh cua sulpirid. Dé kiém soat chit luong ctia nguyén
liu ciing nhu cac ché phdm chtra hoat chat nay, bén
canh chat chuan sulpirid, Dugc dién Anh, Dugc dién
Viét Nam va mot sé duoc dién qui dinh st dung tap B
cua sulpirid dé danh gia su phu hop cia hé thong sic
ky trong phép thir tap chit lién quan cua sulpirid bing
phuong phap HPLC.

Dé cung cip thém ngudn chét chuan trong nudc phuc
vu cong tac kiém tra, giam sat chét lugng thudc, nhom
nghién ctru da tién hanh tong hop tap B cua sulpirid
tir nguyén liéu sulpirid. Trong dé tai nay, chung t6i da
xdy dung qui trinh xac dinh tap chét lién quan methyl
2-methoxy-5-sulfamoylbenzoat (tap B cua sulpirid)
bang ky thuat HPLC. Phuong phép nay s& duoc st dung
dé xac dinh do tinh khiét ctia tap B cua sulpirid dé tién
t6i thiép 1ap chuén tap nay.
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2. Thue nghiém

2.1. Thiét bi, dung cu, héa chit, chit chuin va déi
twong nghién ciru
2.1.1. Thiét bi, dung cu

Céc thiét bi, dung cu da duoc hi¢u chuén theo quy
dinh ctia ISO/IEC 17025 va GLP: May sic ky long
hiéu nang cao Shimadzu, C4t phan tich: C8 (250 x 4,6
mm; 5 pm), Can phan tich Mettler MS105, Can phan
tich Mettler PXE26, Can ky thuat Sartorius, May do pH
Metrohm, Céc thiét bi, dung cu khac: may lac siéu am,
cac dung cu thuy tinh chinh xac class A.

2.1.2. Héa chdt, chat chudn

- Hoa chat: methanol, acetonitril, kali dihydrophosphat
dihydrat, natri 1-octansulfonat, acid phosphoric dat tiéu
chuan HPLC va PA; acid 2-methyl-5-sulfamoylbenzoic:
la san pham trung gian cua qua trinh tong hop tap B cta
sulpirid.

- Chét chuin

+ Sulpirid chuén Vién kiém nghiém thudc Trung
uvong, SKS: 0218285.02, ham lugng: 99,77 % (NT)

+ Sulpiride impurity B EPRS batch 3.0
2.1.3. Péi twong nghién ciru

Methyl 2-methoxy-5-sulfamoylbenzoat (sulpirid tap
B), dugc tong hop va tinh ché tir nguyén liéu sulpirid.
2.2. Phwong phap nghién ciru
2.2.1. Piéu kién sdc ky

Dua trén cac tai liéu tham khao Dugce dién Anh 2020,
Dugc dién Viét Nam V, CoA chuin tap B cua sulpirid
(Mikromol)[2],[3],[5] va céc trang thiét bi ¢ san, chung
t6i da tién hanh khao sat thanh phan pha dong, ty 1¢ pha



dong, cot sdc ky, khao sat budc soéng... nhom nghién
ctru d4 Iya chon dugc diéu kién sac ky nhu sau:

- Cot: C8 (250 x 4,6 mm; 5 um);

- Phat hién: detector UV, budc song 240 nm;

- Tbc @6 dong: 1,5 ml/phut;

- Thé tich tiém: 10 pl;

- Thoi gian chay: 4 14n thoi gian luu cta pic sulpirid
tap B;

- Pha dong: Dung dich dém pH 3,0 — methanol —
acetonitril = 80 — 10 — 10.

(Dung dich dém pH 3,3: dung dich kali
dihydrophosphat 6,8 g/l va natri octansulfonat 1 g/I,
diéu chinh pH 3,3 bang H,PO, dam dic)

- Dung moi pha mau: Pha dong.

2.2.2. Phuong phdp xir Iy mdu

- Dung dich thu: Can chinh xac khoang 20 mg tap
B ctia sulpirid, hoa tan trong 4 ml hon hop dung moi
methanol — acetonitril (1-1), thém dung dich dém pH
3,3 vura du 20,0 ml.

- Dung dich chuan: Can chinh xic khoang 5 mg
chuan tap B cta sulpirid, hoa tan trong 1 ml hdn hop
dung moéi methanol — acetonitril (1-1), thém dung dich
dém pH 3,3 vira du 5,0 ml.

- Dung dich so sanh (a): Pha loang 1,0 ml dung dich
thtr thanh 100,0 ml ba‘“mg pha dong.

- Dung dich sulpirid: Can chinh xac khoang 1 mg
chuén sulpirid, hoa tan bang pha dong vira du 10,0 ml.

- Dung dich 2-methoxy-5-sulfomoyl benzoic acid:
Can chinh x4c khodng 1 mg 2-methoxy-5-sulfomoyl
benzoic acid, hoa tan bang pha dong vira dii 10,0 ml.

- Dung dich so sanh (b): Can chinh xac khoang 1 mg
mdi chat tap B ctia sulpirid va 2-methoxy-5-sulfomoyl
benzoic acid hoa tan bang pha dong vira di 10,0 ml.

- Dung dich Spike: Can chinh xac khoang 20 mg
sulpirid tap B vao binh dinh mtrc 20 ml, hoa tan trong
1,6 ml hén hop (methanol — acetonitil = 1-1), thém
chinh xac 1,0 ml dung dich sulpirid va 1,0 ml dung dich
2-methoxy-5-sulfomoyl benzoic acid vao binh dinh
muc, thém dung dich dém pH 3,3 vira du dén vach.

- Mau trdng: Pha dong

Kiém tra tinh thich hop ciia hé théng: Tién hanh sic
ky v6i dung dich so sanh (b), thir tu rira gidi cua hai
pic l1an luot 1a 2-methoxy-5-sulfomoyl benzoic acid,
sulpirid tap B; hé s6 phan giai giita hai pic khong dugc
nho hon 3,0.

Tiém 10 pl cac dung dich chuan, dung dich thir, dung
dich so sanh (a), dung dich sulpirid, dung dich 2-methoxy-
5-sulfomoyl benzoic acid va dung dich so sanh (b), dung
dich Spike vao hé théng sic ky. Ghi lai sic ky d6 va dap
ung cua pic chinh trong cac dung dich trén.

Do methyl 2-methoxy-5-sulfamoylbenzoat (tap
B ciia sulpirid), dugc tong hop va tinh ché tir nguyén
liéu sulpirid, v6i san phim trung gian 1a 2-methoxy-5-
sulfomoyl benzoic acid, nén chung t6i xdy dung diéu
kién kiém tra tinh thich hgp hé thong sic ky bang hon
hop dung dich tap B cua sulpirid va 2-methoxy-5-
sulfomoyl benzoic acid trong pha déng véi ndng do 0,1
mg/ml mdi chét. Yéu cau d6 phén giai giita 2 pic > 3,0;
hai pic tap B cua sulpirid va 2-methoxy-5-sulfomoyl
benzoic acid tach khoi nhau hoan toan.

2.2.3. Gioi han tap chat
- Trén SKD thu dugc tir dung dich thir, dién tich ctia
bat ky pic phu nao, ngoai pic chinh, khong dugc 16n hon
dién tich pic chinh trong dung dich so sanh (a) (1,0 %)
- Tong dién tich cta cic pic phu, ngoai pic chinh,
khong dugc 16n hon 2 1an dién tich pic chinh trong dung
dich so sanh (a) (2,0 %)

2.2.3. Tham dinh phwong phdp phan tich

Tham dinh phuong phéap xac dinh gidi han tap chat
theo hudéng dan “validation of analytical procedures: Text
and methodology Q2(R1)” ctia ICH 2005 véi cac tiéu chi:
Do dac hiéu, do thich hop hé thong, do tuyén tinh, gioi
han phat hién, giéi han dinh luong, d6 lap lai [4].
3. Két qua va ban luin
3.1. Lwa chon diéu kién sic ky

Tién hanh séc ky cac dung dich chuén, dung dich thur,
dung dich sulpirid, dung dich 2-methoxy-5-sulfomoyl
benzoic acid, dung dich Spike da dugc xay dung theo
muc 2.2.1; sic ky dd thu duge cua céac dung dich thé
hién ¢ Hinh 2, 3, 4, 5 va 6. Thir tu rira giai cua 3 pic
dugc xac dinh bang cach tiém dung dich chuan don cia
tung chat, lan luot l1a 2-methoxy-5-sulfomoyl benzoic
acid, sulpirid tap B, sulpirid; sac ky do cho thay cac pic
tach 10 rang, d6i xung, chan pic gon. Nhu vay viéc lya
chon cac diéu kién sac ky la phu hop.
3.2. Thiam dinh phwong phdp
3.2.1. B¢ ddc hiéu

Tiém 1an luot cac dung dich nhu sau: dung méi pha
mau, dung dich chuin tap B ctia sulpirid, dung dich thir,
dung dich 2-methoxy-5-sulfomoyl benzoic acid, dung
dich sulpirid, dung dich Spike vao hé théng sic ky. Trén
sdc ky dd thu duoc tir chuong trinh sic ky, dung moi
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pha miu khong c6 pic dap tmg, dung dich thir tap B
cua sulpirid co6 thoi gian luu (khoang 8,06 phut) tuong
g v&i pic tap B ctia sulpirid trong dung dich chuan
(khoang 8,05 phut), pic chinh trén SKP cua dung dich
2-methoxy-5-sulfomoyl benzoic acid c6 thoi gian luu
2,42 phut, pic chinh trén SKD cta dung dich sulpirid c6
thoi gian luu 14,38 phit (Hinh 2, 3, 4, 5). Céc pic trong
dung dich Spike tach rd rang (H¢ s6 phén giai gitra 2 pic
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lién ké R > 3,0). Quét phd hép thuy tir ngoai kha kién cua
cac dung dich chuan va dung dich thir v6i detector UV
cho thiy, quang phd hap thy tir ngoai kha kién ctia hoat
chat thu dugc tir dung dich thir phit hop v6i quang phd
hép thu tir ngoai kha kién ciia pic chinh thu dugc tir dung
dich chuan twong mg, hé s6 chong pho giira chuan va
thir déu x4p xi bang 1,0 (Hinh 7). D¢ tinh khiét cta pic
chinh trén SKD dung dich thir bang 0,999987 (Hinh 8)

9
n (700}
2073
1000
70
500+
20
A T T T T T
oo 50 150 20 250 00 »B0 min

2. Sdc ky d@6 dung dich chudn

2-njso%y-5-sulfamoyibenzoicacia/Z 820

L L LA IS UL WL Y OO
0o 25 50 75 100 125 150 min

Hinh 4. Sdc ky d6 dung dich 2-methoxy-5-sulfomoyl
benzoic acid

mAU

1

Ddonmmiom (1) 2
75 g s
fg
; !
f 1
50 § %
3 5
E ¥
. |
i =
el 3
o »jﬂ 1 L
o
R — " —
00 25 50 75 100 1256 150 175 mn

Hinh 6. Scc ky do dung dich Spike

B Fuiy Vew

= B F B §
R

5
gg
g B 2

gl L 15

Pesk Purity A Pesk Profie /-

Hinh 8. D¢ tinh khiét ciia pic sulpirid tap B
trong dung dich thi



Véi cac diéu kién sic ky nhu trén va tir cac két qua
thu duoc da ching t6 quy trinh phan tich dat yéu cau vé
do dac hiéu.

3.2.2. Tinh thich hop ctia hé thong

Tinh thich hop ciia hé thong sic ky duoc xac dinh
bang cach tiém l3p lai 6 1an dung dich so sanh (a) va
dung dich so sanh (b). Ghi lai cac gia tri vé thoi gian luu,
dién tich pic, d6 can xting pic (T) va do phan giai gitra 2
pic (R) trong dung dich so sanh (b).

Két qua:

- DB phan giai gilta 2 pic 2-methoxy-5-sulfomoyl
benzoic acid va sulpirid tap B trén sic ky dd dung dich
so sanh (b) 1a 26,0 > 3,0.

- Céc sb liéu thu dugce cho théy gia tri RSD cua thoi
gian luu pic tap B cua sulpirid 1a 0,39 % (< 1,0 %), RSD
cua dién tich pic tap B cua sulpirid 1a 0,31 % (< 2,0 %),
s6 dia Iy thuyét N = 11495 (> 1500), hé s6 kéo dudi 0,8
<T=1,238<1,5; d¢ phan giai R =26,0 > 3,0. Quy trinh
phan tich dat yéu cau vé do thich hop hé théng.

3.2.3. B$ tuyén tinh

Tir dung dich chuan gdc tap B cua sulpirid (5,063
mg/5,0 ml pha dong ~ 1,0126 mg/ml), pha lodng thanh
cac dung dich tap B cuia sulpirid ¢6 cac ndng d6 khoang
40, 205 10; 5; 2; 0,5; 0,2 va 0,05 png/ ml trong pha dong.
Véi gi6i han cho phép ctia mdi tap <1,0 % (twong tng
v6i ndng d6 10 pug/ml), gisi han loai tap < 0,1 % (twong
mg v&i ndng d6 1 pg/ml).

Tién hanh sic ky cac dung dich chuén, ghi lai sic ky
d6 va dap mg cta pic. Két qua thé hién & hinh sau:
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Hinh 11. 395 thi biéu dién moi twong quan tuyén tinh
gitta nong dé tap B cua Sulpirid va dién tich pic
Phuong trinh héi quy: y = 21363x + 167
Hé sb twong quan: r = 1,0000
Hé s6 chan: Y = 0,08 %

Két qua k}}éo sat cho thdy trong khoéng‘néng do tr
0,05 pg/ml dén 40 pg/ml (400 % so voi nong do gioi

han tap), ¢6 su lién quan chit ch@ giita nong d6 va dién
tich pic, hé sb tuong quan r = 1,0000, phﬁn tram hé sd
chan tai ndng d6 100 % 14 0,08 % < 2,0%
3.2.4. Gioi han phat hién

Tir két qua khao sat do tuyén tinh, tién hanh phan
tich thong ké ANOVA v6i d9 tin cdy 95 % cho két qua
sau: do 1éch chuén sb du 6 =170,1; d6 doc duong chuan
la 21363, gia tri LOD va LOQ nhu sau:

LOD = (3,3 x 170,1)/21363 = 0,026 (ng/ml);

LOQ=L0Q =3x LOD = 0,080 (pg/ml)

Thyc nghi€ém xac nhan sy phu hop cac gia tri LOD
va LOQ:

- Dung dich LOD: Cén 6,512 mg chuan sulpirid tap
B vao binh dinh mtrc 50 ml. Hoa tan va thém vira du
bang pha dong. Hut 1,0 ml dung dich nay pha lodng véi
pha dong vira da 100 ml. Tiép tuc hit chinh xac 1 ml
dung dich thu dugc vao binh dinh murc 50 ml, thém pha
dong vua du dén vach. Léc déu, loc qua mang 0,45 pum.

- Dung dich LOQ: Can 6,512 mg chuan sulpirid tap
B vao binh dinh mtrc 50 ml. Hoa tan va thém vira du
bang pha dong. Hut 3,0 ml dung dich nay pha lodng véi
pha dong vira da 100 ml. Tiép tuc hut chinh xac 1 ml
dung dich thu dugc vao binh dinh murc 50 ml, thém pha
dong vua du dén vach. Lac déu, loc qua mang 0,45 pm.
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Hinh 13. SKP tap B ciia sulpirid tai nong dé LOQ
Nhan xét: Gia tri LOD, LOQ co néng dd rat nho so
Vol néng do giéi han mdi tap (1 %; =~ 10 pg/ml); ty s6
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tin hiéu /nhiéu (S/N) ctia dung dich LOD 5,5 (>3); gia tri
RSD cua dién tich pic trong dung dich LOQ la 4,15 %
(< 10,0 %), ty s6 tin hiéu /nhidu (S/N) ciia dung dich
LOQ 1a 11 (> 10). Nhu vay, phuong phap dat yéu cau vé

3.2.5. D¢ lap lai
Khao sat trén 6 dung dich thir, voi cac diéu kién séc
ky nhu da chon trong muc 2.2.1. Két qua dugc ghi trong

gi61 han phat hién va gidi han dinh lugng.

Bang 1. Két qud tham dinh do lap lai

Bang 1.

Mb ti Thir 1 Thir 2 Thir 3 Thir 4 Thir 5 Thir 6
Lurgng can 20,02 20,12 20,39 20,08 2027 20,05

(mg)

TB dién

tich pic Trung

P 195477 204676,5 209186,5 202110,5 208374 201759 binh

dung dich

déi chiéu

S S S S S S

Tr t:"l p i % tap @ % tap @ % tap @ % tap @ % tap @ % tap
(Phit) | (mAD) (mAU) (mAU) (mAU) (mAU) (mAU)

1,79 8538 | 0,044 | 8628 | 0,042 | 8957 | 0,043 | 8414 |0042| 8761 |0,042| 8419 [0,042| 0,042
240 119513 | 0,611 | 123342 | 0,603 | 126410 | 0,604 | 121372 | 0,601 | 126319 | 0,606 | 119828 | 0,594 | 0,603
13,85 8703 | 0,045| 9164 | 0,045 | 9424 | 0,045 | 8824 |0,044| 9472 |0,045| 8319 [0,041| 0,044
1497 | 24493 | 0,125 | 25312 | 0,124 | 26081 | 0,125 | 24326 | 0,120 | 24972 | 0,120 | 24020 |0,119| 0,122
Téng tap 0,825 0,813 0,817 0,806 0,814 0,796 0,812

Két qua phan tich cho thiy, 16 nguyén liéu tap B ciia
sulpirid xudt hién 04 tap, trong do xudt hién 2 tap c6 thoi
gian Iuu phu hop voi thoi gian luu cua 2-methoxy-5-
sulfomoyl benzoic acid (2,4 phat — san phdm trung gian
clia qué trinh tong hop) va sulpirid (13,85 phut — san
phim du vao ctia qua trinh téng hop). Ham luong mdi
tap < 1,0 %, téng cac tap < 2,0 %; % RSD cua téng tap:
1,21 % (< 5,0 %). Do d6 phuong phéap dat yéu cau vé do
lap lai.

4. Két luan
Nghién ctru da xay dung duogc quy trinh xac dinh

giéi han tap chit lién quan ciia nguyén liéu tap B cua
sulpirid bang ky thuat sic ky long hiéu ning cao trén
cOt pha dao voi pha dong dém pH 3,3 — methanol —
acetonitril (80 : 10 : 10). Phuong phap st dung cdt PR
8 (250 x 4,6 mm, 5 um); toc do dong 1,5 ml/phut; thé
tich tiém 10 pl; detector 240 nm. Phuong phap da dugc
ap dung dé xac dinh tap chét lién quan cta 16 nguyén
lidu tap B cuia sulpirid da tong hop duge. Két qua da xac
dinh dugc 04 tap < 0,60 %, téng tap 0,81 %, dat yéu cau
vé gidi han cua tap chit lién quan cua nguyén liéu tap
B cua sulpirid.
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SUMMARY

A reversed-phase HPLC method for determination of the related substance limit in sulpirid impurity B was introduced.:
The chromatographic separation was done in a Phenomenex Gemini C8 (250 x 4.6 mm, Sum) column using a mixture
of 10 volumers of acetonitrile, 10 volumers of methanol, 80 volumers of a solution containing 6.8 g/L of potassium
dihydrogenphosphate and 1 g/L of sodium octanesulfonate, previously adjusted to ph 3.3 with phosphoric acid as mobile
phase. Flow rate was maintained at 1.5 ml/min, DAD was installed at 240 nm, and injection volume was 10 ul. The
menthod was fully validated about specificity, system suitability, linearity, LOD, LOD and prescision. The results showed
that the developed method was suitable for determining the limit of related substances in sulpirid impurity B.

(Ngay nhan bai: 20/09/2021; Ngay phan bién: 22/09/2021; Ngay duyét dang: 16/11/2021)

DANH GIA POCTINH CAP VA BAN TRUGNG DIEN
CUA THUC PHAM CHU'C NANG THAP DIEU NANG TAM BINH

NGUYEN THI LIEN*, NGUYEN THI HANG

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Thap diéu nang Tam Binh, dc tinh cdp, déc tinh ban trwong dién

1. Pit van dé

Dau nhtrc xuong khop 1a tinh trang xuat hién & ca
ngudi 16n 1an ngudi tré tudi, dic biét 1a khi thay doi thoi
tiét. Tuy khong anh huong truc tiép téi tinh mang nhung
nhitng con dau nhuc lai gay ra su kho chiu, khé khan
trong sinh hoat anh huéng dén chit lwong cudc song
ngudi bénh. Viée sir dung cac thube giam dau tir tan
duogc co thé 1am giam céc con dau nhuc nhanh, nhung
lam dung trong thoi gian dai s& gdy ra nhidu tic dung
phu bét loi cho stc khoe. Do d6 nhu cau tim dén cac
san pham c6 ngudn gbec dong duge, duoc lidu dé giam
dau xuong khép ngay cang ting. Trudc thyc té nay va
v6i ngudn tai nguyén dugc liéu phong phu, da dang, cac
cong ty dugc pham trong nudc da san xuat rat nhleu
cac san pham giam dau xuong khop co nguon goc tu
thao dugc. Dé gop phan xay dung nguyén tic dé danh
gia tinh an toan, hiéu qua, tao diéu kién danh gia thong
nhét két qua nghién ctru, B y té da ban hanh huéng dan
“Thir nghiém tién 1am sang va lam sang thudc Pong y,
thudc tir duoc lidu” (ban hanh kém theo Quyét dinh s6
141/Qb-K2DT ngay 27/10/2015) [2], trong d6 ddc tinh
cap va doc tinh ban truong dién 1a nhimng chi tiéu can
ban can danh gia. Trong nghién ctru nay ching t6i tién
hanh danh gia doc tinh cip va doc tinh ban truong dién
ctia san pham giam dau xwong khdp c6 ngudn gbe dugce
liéu dugc phan phéi rong rai trén thi truong do 1a thuc

pham chirc niang Thap diéu nang Tam Binh do cong ty
TNHH SX & TM Duogc pham Tam Binh san xuat.

2. Thue nghiém

2.1. Thiét bi, dung cu, héa chit

- May xét nghiém sinh hoa (Beckman Coulter AU
680, M¥);

- May xét nghiém huyét hoc (Sysmex XS-1000I,
Nhat Ban);

- May li tam lanh (Eppendorf 5804 R, Dtic);

- May cit vi thé Microm HM315, Drc;

- Kinh hién vi quang hoc gin camera két ndi may
tinh (Nikon);

- Kim cong cho udng;

- Xy lanh, ging cao su, cdc thuy tinh, chay ci st;

- B6 kit dinh lugng cac chi ) huyét hoc va sinh hoa
(cua Stromatolyser va Beckman Coulter);

- Cac hoa chét khac.
2.2. Déi twong va phwong phdp nghién civu
2.2.1. Bong vdt thi nghiém

Chudt nhit tring gidng Swiss, trong luong 18 - 20 g,
dat tiéu chuin thi nghiém do trung tdm chin nudi dong

vat thi nghiém CIMAD - Vién V¢ sinh Dich t& Trung wong
cung cép.
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Tho truéng thanh khoe manh, ca 2 gidng (duc va
cai), can nang 1,8 - 2,2 kg, dat tiéu chuan thi nghlem do
Vién kiém nghiém thude Trung wong cung cap.

Tét ca cac quy trinh thyc hién trén dong vat thi
nghiém déu duoc chudn hoa theo cac quy dinh cia GLP
va ISO 17025 va tuan thu cac quy dinh dao duc trong
nghién ctru y sinh hoc.

2.2.2. Thuéc nghién curu

Thuc phim chirc nang “Théap diéu nang Tam Binh”
do cong ty TNHH SX & TM Dugc phim Tam Binh
san xuat, 16 san xuét: 16042020, han dung: 16/04/2023.
Thanh phan: Doc hoat, dwong quy, tuc doan, ¢t toai bd,
dd trong, thién nién kién, bach chi, uy linh tién, thuong
truat, qué nhuc, ma tién ché, phu liéu khac.

2.2.3. Phuwong phap nghién ciru

* Thir doc tinh cap [1], [2], [3]

Chudt nhét tring dugc nudi trong diéu kién chudng
thoang mat, dam bao v¢ sinh, ché d6 an udng theo nhu
cau cua chuot. Chugt dugc nhin & anls glo trude khi thi
nghiém, nuéc udng theo nhu cau. Kiém tra can nang
trude khi thir nghiém. Chudt dat cic yéu ciu vé can
nang dugc dua vao thir nghiém.

Puong ding thudc: duong udng, cho chudt udng
bang cach dung bom tiém kim cong dau ti dé dua thing
thudc vao da day chudt.

Chuén bi mau thu: Can chlnh xac mot lLrorng bot
thudc trong nang. Nghlen k¥ mau thtr trong cbi s, cho
nudce cat tir tir vao, khudy tron thanh hdn dich dong nhét,
sau d6 thém nudc vira du dé thu duoc hdn dich chua 0,2
g mau thi/ml nuéce (hon dich thi).

Chia chudt nhit tring thanh cac 16, mbi 16 10 con. Tién
hanh thu nghiém so b xac dinh miic liéu LD (khong
lam chét chudt) va LD 100 (1am chét 100 %o sO chuot thi
nghiém). Thir nghiém chinh thirc duoc tién hanh trén 5
nhom chudt véi 3 liéu trung gian thém gitra LD,valD,,
Tinh liéu LD, theo phuong phap Behrens [2].

Theo doi bleu hién cua chuot (vé thé trang, hanh vi,
van dong, tinh trang an, uong, phan, nudc tiéu...) sau
khi udng trong 24 gio dau va theo ddi hoat dong ciia
chudt trong thoi gian 7 ngay sau khi udng.

* Thir ddc tinh ban truong dién [2], [5], [6]

Nghién ctru doc tinh ban truong dién duoc tién hanh
trén 3 nhém thé gom 1 nhém chimg va 2 nhom thir,
mdi nhom 7 con. Hai nhom thir dwoc cho udng miu thir
v6i lidu 0,373 vién/kg tho (6 ml hon dich B/kg tho) va
lidu 1,118 vién/kg tho (6 ml hdn dich A/kg tho). Nhom
chimg: cho ung nudc hang ngay (ding dé tham chiéu).
Thoi gian udng lién tuc 28 ngay.

Mau thir: Chuén bi 2 hdn dich ¢6 néng d6 khac nhau.
Hon dich A (néng d6 0,186 vién/ml): Nghién luong bot
thudc c6 trong 30 vién mau thir trong cbi s, cho nude
cAt tir tir vao, khqu tron thanh hén dich déng nhét, sau
d6 thém nude vira du 161 ml hdn dich A. Hén dich B
(ndng do 0,062 vién/ml): Liy 40 ml hdn dich A thém 80
ml nuéc, tron déu thu duge 120 ml hdn dich B.

Tho duge nudi trong cing diéu kién mdi truong va
cung ché d6 dinh dudng cin bang, duoc cho 4n va udng
nuée ddy du trong sudt qua trinh thir nghiém.

Theo doi tho hang ngay vé mirc do tiéu thy thirc an,
kha nang hoat dong, tinh trang phan, long. Trudc thi
nghiém, xac dinh can nang cua tho, cac dau hiéu toan
than, lay mau xét nghiém danh gia cac chi s6 huyét hoc
(s6 luong hong ciu, bach cdu, tiéu cau, hemoglobin,
hematocrit), cac chi s6 sinh hoa (GOT, GPT, creatinin,
urea, protein toan phan). Theo ddi cin ning cia thod
hang tuan. Sau 14 va 28 ngay udng thudc 1dy mau dé
lam cac xét nghiém nhu trén. So sanh két qua ciia nhom
thir va nhom chimg theo phuong phap thong ké. Quan
sat dai thé va vi thé mot sb to chirc (gan va than) cua tho
sau khi két thtic thi nghiém.

3. Két qua va ban luin

3.1. Déc tinh cip

Trudc tién chung toi tién hanh nghién ciru so bo
dé tim muc lidu khong lam chét chudt thi nghiém va
mirc lidu 1am chét 100 % sb chudt thi nghiém. Qua thir
nghiém nay, ching t6i da tim dugc lidu khong gy chét
chudt 14 2,0 g mau thirkg chudt, lidu gay chét 100 % sb
chudt thir nghiém 14 6,0 g mau thi/kg chudt.

Tiép d6 o thir nghiém chinh thirc, ching t6i cho
chudt udng véi 5 muc lidu ting dan nhu & Bang 1.

Bing 1. S6 liéu thir déc tinh cdp vién Thap diéu nang Tam Binh

Mirc liéu | Liéu thir (g mau thii/kg chugt) Sé chugt chét/ séng thuc @ | So chugt chét/ séng kyvong | % Chét
1 2,0 0/10 0/26 0
2 3,0 3/7 3/16 15,79
3 4,0 4/6 7/9 43,75
4 5,0 7/3 14/3 82,35
5 6,0 10/0 24/0 100
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Sau khi uéng thude, chudt co cac biéu hién ngod doc
tiy theo murc liéu uéng. O mirc lidu thap (2,0 g/kg chudt)
khong nhan théy ¢6 biéu hién ngo doc, & miic lidu trong
khoang tir3,0 g dén 6,0 g mau thikg chudt, chudt co biéu
hién mét moi, s6 chudt chét co biéu hién co giat, chudt b
chét trong khoang thoi gian tir 3 phut dén 30 phit sau khi
ubng hdn dich thir. S6 chudt khong chét & cac mire liéu
trén c6 biéu hién giam hoat dong, mét moi. Sau 24 gid, sd

Hinh 1. Do thi sé liéu déc tinh cdp
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1 2 3 4 5 [ 7
Liéu ding (g mau thi/kg chujt)

Tiép d6 ching t6i tinh sai s6 chuan theo cong thirc
(Es; pso)* = ksd /n
k: Hé 56 Behrens = 0,66

n: 6 chudt trong moi nhém,

s: Phan phdi chuén c6 gia tri bang (LDg, - LD, ()2

Voi LDy, va LD, la cac mu’ic liéu,gdy chét 84 % }/d
16 % dong vt thi nghiém trén do thi so liéu doc tinh cap.

Theo dd thi, ta c6: LD, =3,0¢g mau thir/kg chudt,
LD, = 5,1 g mau thi/kg chudt.

Gia tri s = (5,1 —3,0)/2 = 1,05 g mau thu/kg chudt.

Sai s6 chuan: (Es ,5)° = ksd /n = 0,66 x 1,05 x
1,0/10 nén S, |5, = 0,26 g mau thu/kg chudt

Vay LDy, = (4,16 +0,26) g mau thivkg chudt.

Trong do:

3.2. Pjc tinh ban truong dién
Trudc tién ching t6i lwa chon muc lidu thu nghiém
cho nghién ctru thir doc tinh ban trudong dién cla san

chudt khong chét an uéng hoat dong binh thudng trd lai.
Céc déu hiéu ngd doc cép tinh trén & chudt nhét 1a cac dau
hi¢u ngd doc dién hinh cua strychnin, mot hoat chét chinh
ctia dugc liéu ma tién ché co trong thuc pham chirc ning
Thap diéu nang TAm Binh.

Db thi s lidu doc tinh cép thuc nghiém cua vién
Thap diéu nang Tam Binh duoc trinh bay & Hinh 1.

LD, dugc tinh theo phuong phap Behrens [2] theo
cong thuc:
LD, = A+ (50-a)xd/(b-a)
Trong do:
A: Liéu gdy chét a % PVIN
a: % DVIN chét st dudi 50 % sao cho a < 50 %
b: % DVIN chét sat trén 50 % sao cho b > 50 %
d: khodng cach giita cdc liéu (g)
Dua trén bang s6 liéu ta co:

a=43,75% b=282,35%
A =4,0 (g/kg chuot) d=1,0 (g/kg chudt)
Nhu vay:

LD, =40 + (50 — 43,75) x 1,0/(82,35 — 43,75)
LDy, = 4,16 g mau thu/kg chudt.

pham vién Théap diéu nang Tam Binh duya trén lidu st
dung t6i da trén nguoi 1a 6 vién/ngudi/ngay) va st dung
hé s6 chuyén ddi lidu giira tho va ngudi 1a 3,1 [6] dé lya
chon 2 mirc liéu thir nghiém 13 0,373 vién/kg tho (twong
g v6i mue lidu du kién cho ngudi 1a 6 vién/ngudi 50
kg/ngay) va 1,118 vién/kg tho (cao gip 3 lan lidu du
kién cho nguoi).
3.2.1. Két qua theo doi can ning thé

Trong thoi gian thi nghiém, tat ca tho & nhom chimg
hoat dong binh thuong, an udng tot, phan kho, 1ong
muogt. Khong cé hién tugng rung 16ng hodc 16ng bi kho
ctmg. Két qua theo ddi can niang dugc trinh bay & Bdng
2. Tho tang can ¢ nhom ching va hai nhom thu, c6 su
khac biét khi so sanh véi trude thir nghiém trong mdi
nhom (P < 0,05). Nhu vay trudc thir nghiém va sau thu
nghi¢ém can nang trung binh cia thd ¢ cac nhoém thu
khong c6 su khac bi¢t so véi nhém ching (P

va P >0,05), (P, (T1-C) vaP, (T2-C)

truée (T1-C)

trude (T2-C) - 0’05)'
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Bing 2. S6 liéu cdn nang tho

Két qua cin nang (kg)
Nhom (n=7) Truwée TN | Sau 1tuin | Sau 2 tuan | Sau 3 tuin | Sau 4 tuin P
(mg) (my) (my) (ms3) (my)
Chung (C) 1,99+0,17 | 2,10+£0,15 | 2,19+0,20 | 2,29+0,19 | 2,37+0,12
0 o 5 . <0,05
% S? VOl F{UO’C 105.7 % 1103 % 1153 % 119,5 % trude-sau
thir nghiém
Tha 1 (T1) 1,98+0,14 | 2,09+0,11 2,20+ 0,12 227+0,14 | 2,37+0,14 Ptm, <0,05
Gc-sau 2
0 L P > 0,05
/0 50 VG truGe 105,5 % 11,4 % 114,9 % 119,8 % | e @0
thir nghiém P 110> 0,05
Thir 2 (T2) 2,00+£0,13 | 2,16+0,11 227+0,10 | 2,35+0,11 | 2,44+0,13 P <0.05
trude-sau >
0 s 5 P > 0,05
/0 50 VG truGe 108,0 % 113,4 % 17,5 % 121,8% | ed>O
thr nghiém P 120> 0,05

3.2.2. Két qua theo déi cdc chi sé huyét hoc

Trudc, gitra va sau khi thtr nghiém, tho duoc kiém tra cac chi sd vé huyét hoc. Két qua so sanh théng ké theo
t-test cho thdy: trudc, giira va sau thi nghiém khong co su khac biét co ¥ nghia giita nhom chimg va 2 nhom thi

nghiém (P 1,....> 0,05, P, gita 0,05; Pe 1 (> 0,05) (Bang 3).
Bing 3. Két qud theo déi cdc chi s huyét hoc thé ciia cdc nhém thir nghiém
Chi s Héng ciu Bach ciu Tiéu ciu Hematocrit Hemoglobin
Nhém (n=7) (x 10'%/ 1it) (x 10%/ lit) (x 10% lit) (%) (g/dL)
Truwéec TN 6,4+0,6 72+2,1 512,3 + 80,0 43,0+£3,3 13,1+ 1,1
Chirng Giita TN 6,0+0,4 89+1,5 493,9 + 1257 40,7+ 1,6 12,5+0,8
Sau TN 6,2+0,6 8,7+2,9 498,0 £ 102,3 40,9 +34 13,0+ 1,0
Truoc TN 6,1 £0,2 83+2,1 503,9 +£ 96,9 40,6 £ 3,7 12,4 +0,8
P, > 0,05 > 0,05 > 0,05 > 0,05 > 0,05
X Giita TN 6,1 +0,7 93+1,6 472,1 £ 89,4 40,6 £ 1,8 12,4 +0,9
it P, > 0,05 > 0,05 > 0,05 > 0,05 > 0,05
Sau TN 6,1 £0,2 9,3+£2,0 490,6 + 89,9 40,9 +£2,0 12,9+0,5
P, > 0,05 > 0,05 > 0,05 > 0,05 > 0,05
Truwée TN 6,2+0,7 89+273 518,0+121,0 41,7+3,7 12,6 +1,2
P, > 0,05 > 0,05 > 0,05 > 0,05 > 0,05
Thit 2 Giita TN 6,0+0,5 8,8+0,9 486,4 + 99,2 40,5+ 1,8 12,5+0,5
P, > 0,05 > 0,05 > 0,05 > 0,05 > 0,05
Sau TN 6,0£0,5 9,014 497,1 £102,4 41,0+ 1,9 12,9+0,7
P, > 0,05 > 0,05 > 0,05 > 0,05 > 0,05
Tap chi KIEM NGHIEM THUOC - S6 4.2021; T4p 19.(74) 9



3.2.3. Két qua theo déi cdc chi s6 sinh héa (thude chire ndng gan va thin)
Trudc, gita va sau khi thir nghiém, thé duoc kiém tra cac chi sé sinh hoa. Két qua so sanh thong ké theo t-test
cho thiy: trudc, giira va sau thi nghiém khong c6 sy khac biét co y nghia giira nhom chimg va 2 nhém thi nghiém

Pt ruse ™ 0:05; P iy > 0,055 Py > 0,05) (Bang 4).
Bing 4. Két qua theo déi cdc chi sé sinh héa (gan, than) thé ciia cdc nhém thir nghiém
chiso AST ALT :zg:;zg:l Pro:)elilglfoﬁn Cholesterol | Creatinin Urea
Nhém (=) (UNit) (UNit) (umol/lit) (@lit) (mmol/1) (nmol/l) (mmol/l)
Truwée TN | 24,1 +83 [ 699+162 | 1,6+04 | 557+4,0 1,8+04 |86,1+131| 48+1,1
Ching | Gita TN | 328+15,6 | 685+179 | 1,7+£0,5 | 569+4,7 1,7£0,6 [90,7+123| 43+08
SauTN | 25,6+10,3 | 71,1+17,0| 1,2+0,3 | 60,7+3,6 23+0,9 [939+166| 47+1,1
Truée TN | 28,1 +11,7 | 63,0+14,6 | 1,4+03 | 557+3,0 20£0,9 |799+104| 48+04
P, > 0,05 > 0,05 > 0,05 > 0,05 > 0,05 >0,05 > 0,05
) Giita TN | 382+104 | 60,6+£6,7 | 1,7+0,7 | 57,5+3.8 2,1+05 91,7+ 84 41+0,6
e P.p > 0,05 >0,05 > 0,05 > 0,05 > 0,05 > 0,05 > 0,05
SauTN | 282+10,9 | 63,1112 | 1,2+02 | 61,1+52 1,8£0,6 | 955+£6,0 5,1+03
P.p > 0,05 > 0,05 > 0,05 > 0,05 > 0,05 >0,05 > 0,05
Trwée TN | 28,6 12,1 | 650130 | 1,5+03 | 559+32 1,8+£05 |83,0£124| 51+0,8
P.r, > 0,05 > 0,05 > 0,05 > 0,05 > 0,05 >0,05 >0,05
) Giita TN | 392+136 | 732+164 | 23+1,0 | 546+71 2,1+0,2 89,2 +6,1 3,7+0,5
2 P. > 0,05 > 0,05 > 0,05 > 0,05 > 0,05 >0,05 > 0,05
SauTN | 36,6+12,6 | 758+18,0| 1,3+0,3 | 61,4+1,5 2,1+£0,8 92,6 +7,7 43+0,8
P.ry > 0,05 > 0,05 > 0,05 > 0,05 > 0,05 >0,05 > 0,05

3.2.4. Quan sat dai thé

Khoéng co biéu hién khac thuong vé hinh dang bén ngoai, mau sdc cac to chire tim, gan, than, phéi, da day, rudt
cua cac tho nhom thir so véi nhom chirng sau thi nghi¢m.
3.2.5. Quan sat vi thé

LAy mau tiéu ban gan, than trén 3 tho ngiu nhién trong ting nhom thi nghiém va nhém chig, tiéu ban quan sat
vi thé. Tiéu ban gan va than dugc ¢b dinh béng Formalin 10 %, nhuoém béng dung dich nhu¢m Hematoxylin eosin
(HE) va Perioric acid Shiff (PAS) va quan sat dudi kinh hién vi dién tir 46 phong dai 100 va 400. Cac tho thir nghiém
déu co6 gan va than khong bi ton thuong, hinh anh ciu trac trong giéi han binh thudng. Khong c6 cac tridu chimg bat
thuong lién quan dén mau thtr véi 2 mirc lidu khac nhau so voi nhom ching.

CAu tric gan khong bi dao 16n, nhan 13 cac tiéu thiy v6i tinh mach trung tdm va cac bé gan xip xép hudng tam.
Céc té bao gan hinh tron hay da dién, c6 nhan nho, déu nhau, khong théy hoai tir, khong théiy xam nhap viém. Mot
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s0 té bao gan thoai hoa ¢ kha ning hoi phuc (bao gom
thoai héa nudc va thoai hoa hat), mot s6 té bao léng
dong glycogen trong bao tuong. Cac khoang cura khong
tang sinh xo, khong ting sinh dng mat, khong thiy xam
nhap té bao viém (Bang 7, 8).

Céac cau than va 6ng than c6 hinh thai, cau tric trong
gi6i han binh thuong. Cau than khong bi xo hoa, khong

tang sinh cac té bao cudn mach, té bao ¢6 chan; khoang
Bowman 13, mang day cau than khong day. Cac té bao
dng than khong thoai hoa, khong hoai tir. M6 k& khong
tang sinh xo, khong xam nhap viém. Cac té bao dng than
khong ling dong glycogen, mang day ong than khong
day (Bdng 5, 6).

Bing 5. Hinh anh gidi phau mé bénh hoc gan va thdn
(Hinh anh nhuém HE, B phéng dai 400 lan)

STT | Nhom Hinh dnh mé gan

Hinh dnh mé than

1 | Chimg

Th1:r 1
(lieu
thap)

on thuong.

Thu 2
3 (lieu
cao)
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Bing 6. Hinh anh giai phau mé bénh hoc gan va thin
(Hinh anh nhuém PAS, Do phong dai 400 lan)

STT| Nhéom Hinh dnh mé gan Hinh dnh mé thén
1 | Chtng
Mo gan binh thudng, khong thay ton thuong. Mo than binh thuong, khong thdy ton thuong.

Thu 1

2 | (litu
thap)

Thu 2

3 (licu
cao)

ton thuong.

Tir két qua danh gia doc tinh ban truong dién cia thuc
phém chuc nang Thép di¢u nang Tam Binh v6i cac thanh
phﬁn: ddc hoat, duong quy, tuc doan, cdt toai bd, dd trong,
thién nién kién, bach chi, uy linh tién, thuong truat, qué
nhuc, ma tién ché va cac phu liéu khac cho théy san phém
¢6 tinh an toan cao khi sir dung theo dung liéu huéng dan.
Mic du ¢ thir nghiém doc tinh cép san phim c6 tinh doc
dién hinh cua ma tién khi ding lidu cao, tuy nhién & liéu
thir 1am sang va liéu cao gp 3 lan lidu 1am sang dung

hang ngay trong 28 ngay, san pham khong gy anh hudng
X4u t6i cac chi s6 sinh hoa, cac chi s huyét hoc ciing nhu
mo gan than ctia dong vat thi nghiém.
Két luan

Két qua thu duoc trong nghién ctru ndy cho thiy mau thur
vién Thép diéu nang TAm Binh c6 LD, = (4,16 £ 0,26) g
mau thu/kg chudt. Theo phan loai doc tinh cia GHS [3],
mau thir vién vién Thap diéu nang T4m Binh thudc nhom co
doc tinh thp (Category 5).
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Khi cho tho uéng mAu thwr v6i 2 mie liéu 1a 0,373 vién/kg tho/ngdy (twong ng voi muc liéu t6i da ding cho
nguoi la 6 Vlen/ngu’m/ngay) va mirc lidu 1,118 vién/kg tho/ngay (cao gip 3 lan so véi liéu téi da dung cho ngu(n)
trong 28 ngay khong, mau sic cta cac tb chirc tim, gan, than, phdi va hé tiéu hoa khi quan sat dai thé ciing nhu ciu
tric cuia gan, than khi quan sat vi thé ciia tho gitta nhém chimg va 2 nhom thir.

Céc két qua thuc nghiém ban dau cho thay vién Thap diéu nang Tam Binh c6 ddc tinh thap trén chudt nhit tring
va khong anh hudng c6 hai voi tho khi dung thude lién tuc trong 28 ngay.
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SUMMARY

“Thap dieu nang Tam Binh” capsules manufactured by Tam Binh Pharmaceutical Trading Production Company Limited,
was evaluated for acute and subchronic toxicity in mice and rabbits, respectively. The acute toxicity results indicated indicated
that LDy, of “Thap dieu nang Tam Binh” in mice according to the method of Behrens is (4.16 + 0.26) g/kg body weight for
single dose oral admistration, classified as low acute toxicity by GHS. In the repeated - dose toxicity study, rabbits were
administrated “Thap dieu nang Tam Binh” with the doses of 0.373 capsules and 1.118 capsules/kg/day for 28 days (equivalent
to the dose using on human and the dose of 3 times more than one using on human). Blood sample were taken on day 0, day
14 and day 28 of experiment for hematological, biochemical exams. Liver and kidney samples were taken on day 28 for
histopathological determinations. After 14 and 28 days, blood and tissue samples were taken for hematological, biochemical
and histopathological determinations. The repeated dose toxicity results revealed that there were no significant differences
in hematological and serum biochemical values between control and treatment animals. Furthermore, no histopathological
changes in the liver and kidney of rabbits treated with “Thap dieu nang Tam Binh” were observed.

(Ngay nhan bai: 30/11/2021; Ngay phan bién: 24/12/2021; Ngay duyét dang: 30/12/2021)

NGHIEN CUU XAY DUNG QUI TRINH XAC DINH KIM LOAI NANG
TRONG MY PHAM BANG KHOI PHG PLASMA CAM UNG (ICP-MS)

TRAN PUC LAI*, NGUYEN VAN HA, POAN CAO SON

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Kim logi ndng, phé khéi plasma cam iing, ICP-MS

1. Dit van dé dugc quy dinh 16 rang. Vi vay, dé kiém chat lugng my

Theo cac quy dinh v& quan Iy m§ phdm trong Thong ~ Phdm vé mét gidi han kim loai ndng doi hoi cac phong
tw 06/2011/TT-BYT [1] va ctia Asean [2], cac kim loai  thir nghiém phai xay dung dugc cac quy trinh phén tich
nang nhu chi (Pb), Cadmi (Cd) thiy ngan (Hg) vaarsen ¢0do chinh xdc cao va giéi han phat hién du thap dé xac
(As) 6 thé co trong my pham & mot gidi han rat nho va  dinh cac kim loai niang trong mau.
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Phuong phap pho khdi plasma cam tmg (ICP-MS) c6 nhiéu uu diém nhu: gi¢i han phat hién thép, do dong thoi
cac nguyén to nén glam thm gian do, giam chi phi khi do nhiéu nguyén t6 hodc nhiéu mau trén mot 1an bat may,
giam anh huong cia nén mau nhd nhiét do cao cia nguon ICP [3], nén dang dugc sir dung rong rai dé xac dinh céc
kim loai trong cac nén mau khac nhau. Bé gop phan phuc vu cong tac kiém tra chat lwong my pham nhanh chong,
kip thoi, chinh xac..., trong bai bdo nay chung toi gidi thi¢u két qua nghién ctru xay dung phuong phap xac dinh
kim loai ning (As, Cd, Hg, Pb) trong mau m§y pham bang ICP-MS.

2. Nguyén vét liéu va phwong phap nghién ctru
2.1. Thiét bi, dung cu, héa chit, chit chuin
2.1.1. Thiét bi, dung cu

Thiét bi va dung cu phén tich dugc hiéu chuan theo quy dinh ctia ISO/IEC 17025 va GLP gém: may ICP-MS
Agilent 7900, can phan tich Mettler Toledo c6 d6 chinh xac 0,1 mg, thiét bi vo co hda mau bang vi song Anton Paar,
cac dung cu thiy tinh c¢6 dd chinh xéac phu hop.

2.1.2. Héa chit, chét chuén

* Chdt chudn: Cic chuin nguyén té dugc sir dung nhu dwa ra trong Bang 1.

Bdng 1. Cdc chudn nguyén t6 dwoc sir dung trong nghién ciru

Chuén nguyén to Ngudn goc Lo
As 1000 mg/1 Inorganic Venture N,-AS669249
Cd 1000 mg/1 Inorganic Venture N,-CD665483
Hg 1000 mg/1 Inorganic Venture N,-HG669550
Pb 1000 mg/1 Inorganic Venture N,-PB666052
Chuan ndi hdn hop (100 pg/l: Bi, Ge, In, Li®, Lu, Rh, Sc, Tb) Agilent 54-080CRY2

* Dung méi,’ho'a chat: acid nitric (Merck), qcid hydrocloric (Merck), nudc oxy gia 30 % (Merck), nude khu
ion ( dién tr¢ suat > 18,3 MQ.cm) dat do tinh khiét dung cho ICP-MS.
2.2. P6i twong va phwong phap nghién ciru
2.2.1. Doi tugng nghién ciu: Cac mau kém, phéan, son va dau goi dau.
2.2.2. Phuong phap nghién curu
- Khao sat dua ra hdn hop thude thir va chuong trinh v6 co hda mau phu hop bang 16 vi song.
- Khao sat dua ra quy trinh phan tich Pb, As, Hg va Cd trong cac nén mau my phim bang ICP-MS.
- Tham dinh quy trinh phéan tich trén céc ti€u chi: sy phu hop cua hé théng, tinh dac hiéu, do chinh xac, do myén
tinh va khoang xac dinh, d¢ ding, gidi han phat hién va gidi han dinh lugng.
- Cac két qua thuc nghiém duoc tinh toan va xir 1y thong ké trén Microsoft Excel 2016.
3. Két qua va ban luan
3.1. Khdo sat xdy dung quy trinh

3.1.1. Lwa chon hén hop thudc thir vé co héa mau

Tham khao céc tai liéu [4] cho thay khi do cac kim loai ning bang AAS, hon hO‘p acid nitric va nudc oxy gla
thuorng duoc sir dung dé vo co hoa mau. Tuy nhlen khi phan tich bang ICP-MS, ddi véi thay ngan & ngudng nong
do thap, dé 6n dinh tin hiéu do, cAn thém chit 6n dinh thich hop [5] va acid hydrochloric ¢ mirc nong d60,5-1%
thuong dugc lya chon [6][7][8].

Qua khao sat cho thdy khi sir dung hdn hop acid nitric: acid hydrocloric : nuéc oxy gia (5:1:1), pha mau trong
10 vi séng, mau thu duoc duoc vo co hda hoan toan, cho dung dich trong sau khi loc, cho tin hiéu do thity ngan 6n
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dinh. Vi vy liya chon hdn hop acid nitric : acid hydrocloric : nuéc oxy gia (5:1:1) 1a thude thir vé co héa, pha miu
trong 10 vi song vdi chuong trinh nhiét do nhu chi ra trong Bang 2.
3.1.2. Khdo sdt lva chon ché dé do

Khi ¢6 mit CI', tao thanh ArCl- gy ra nhidu da nguyén t6 v6i As [7]. Dé loai bé anh huéng ctia ion CI', tién hanh
khao sat ché do do No Gas va He mode, két qua nhu dugc trinh bay trong Hinh 1.

Hinh la cho thiy trong nén HCI khi sir dung ché d6 do No Gas, xuét hién céc tin hiéu ciia nhidu da nguyén tir
cua Cl- nhu Cl, ArCl...; Hinh 1b cho thdy khi str dung ché d6 do He mode phan 16n cac nhidu da nguyén tir tir do
ClI- da dugc loai bo. Do vay lua chon ché d6 do He Mode cho nhiing budc tiép theo.

G0 Wass 65 70 7 i i
[ 50 55 & Mass 65 70 Tovate B

a. Ché dg No Gas b. Ché dj He mode
Hinh 1. So sanh anh hwong nhiéu da nguyén tir tir nén HCI trong 2 ché dé do khdc nhau

3.1.3. Khdo sat lva chon chudn néi

Lua chon cac nguyén té khong c6 trong nén mau, tin hidu dap tmg 6n dinh trong khoang 80 dén 120 % so véi
gia tri ban dau trong nén miu tréng. Céc nguyén t6 lya chon khao sat dé lam chuén noi: Ge (72), Rh (103), In (105),
Tb (159), Lu (175), Bi (209) & mirc ndng d6 20 ng/ml.

Két qua thu dugc nhu ¢ Hinh 2: Hinh 2a, Hinh 2b, Hinh 2¢ cho théy tin hiéu chuén Bi, Ge, Tb trong nén mau
thir vurgt qua 120 % so véi trong nén mau tring ban dau. Hinh 2d cho thay 3 nguyén t6 Rh (103), In (115), Lu (175)
cho tin hiéu dép tng 6n dinh dap ing yéu cau lam noi chudn. Tham khéo tai liéu, chon Rh (103) 1am noi chuin cho
nhing nghién ctru tiép theo.
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¢. B9 thu hoi Tb trong cac nén mau d. B9 thu hoi Rh, In, Lu trong cac nén mau

Hinh 2. D¢ thu hoi cac chuan noi khao sat trong 4 nén mau
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3.2. Quy trinh phan tich 3.2.1. Chudn bi mdu thir

Theo quy dinh trong thong tu s6 06/2011/TT-BYT ctia Can chinh x4c khoang 0,2 g miu vao cdc pha mau.
BO Y Té, va cua Asean, gid1 han cho phép cta cac kim  Thém 5 ml acid nitric dac, 1 ml acid hydrochloric, 1 ml
loai ning trong my pham: As < 5 ppm, Cd < 5 ppm, Hg  nudc oxy gia 30 %. Cai dit va chay chwong trinh pha
<1 ppm, Pb <20 ppm [1], [2]. Tir két qua khao sat, tham  mau trong 16 vi song nhu trong Bang 2:
khao tai li€u, chung t6i dua ra quy trinh thir nhu sau:

Biang 2. Chirong trinh vé co héa mau trong 1o vi séng

Giai doan Thoi gian (Phut) Nhiét do (°C) Cong suit (W) Ap suit (bar)
1 10 120 1000 20
2 5 120 - 150 1000 30
3 10 150 1000 30
4 10 150 - 200 1000 30
5 5 200 1000 30

Khi qua trinh v6 co héa mau két thac, dé ngudi vé nhiét do phong. Chuyén dung dich mau ra binh dinh mirc 50
ml, trang rira 3 1an v&i nude khir ion. Thém nude khir ion dén vach, lic déu. Loc dung dich mau qua mang loc 0,45
pm vao vial dung mau ctiia may ICP-MS.

3.2.2. Chuan bi mau chuan hén hop

- Dung dich pha loang: Trong binh dinh mtc 500 ml, trén 250 ml nudc khir ion, 50 ml acid nitric dac, 10 ml acid
hydrochloric dic, 10 ml nuée oxy gia dic, vira du thé tich bang nudce khir ion.

- Pha lodng va phéi hop cac chuan gdc nguyén t bang dung dich pha lodng dé duoc cac chuan lam viéc ¢ ndng

nhu Bang 3:
Bing 3. Nong do chudn lam viéc
Dung dich Nong dd cac nguyén td
Chuén 1 5,0 ng/l As; 5,0 ug/l Cd; 1,0 ng/l Hg; 20,0 ug/l Pb
Chuén 2 10,0 ug/l As; 10,0 pg/l Cd; 2,0 ug/l Hg; 40,0 ug/l Pb
Chuén 3 20,0 pg/l As; 20,0 pg/l Cd; 4,0 ng/l Hg; 80,0 png/l Pb
Chuén 4 40,0 png/l As; 40,0 ug/l Cd; 8,0 ug/l Hg; 160,0 pg/l Pb
Chuén 5 50,0 ng/l As; 50,0 pg/l Cd; 10,0 pg/l Hg; 200,0 pg/l Pb

3.2.3. Chudn bi chudn néi
Dung dung dich chira 20 ng/ml Rh pha trong dung dich pha lodng 1am chuén noi.
3.2.4. Piéu kién phan tich

- Tién hanh t6i wu hoa cac thong sb cua thiét bi trude mdi 1an phan tich. Chon sb khéi: As (75), Cadimi (111/114),
thily ngén (201/202), chi (206/207/208).

- Cai dat cac thong sb do, lwa chon sé khéi va ché d6 do nhu trong Bang 4.
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Bing 4. Piéu kién luva chon va cai ddt cho thiét bi phan tich

Théng s6 Cai dit
Calibration method External Calibration
Plasma mode General Purpose
Budng phun Lam lanh hai 1an biang nudc
Nhiét d6 budng phun (°C) (S/C temp) 2
Diém thoi gian tich phan/ms (Peak pattern) 3
Piém trén pic 3
Lan lap lai 3
Chuén noi Rh (103)
Ché do do He Mode

Do phd khéi plama C}"la cac dung dich chuan, dung dich thir. Nong d6 cac kim loai ning trong dung dich thir dugc
ngoai suy tur duong chuan.
3.3. Danh gid quy trinh
3.3.1. Tinh dac hiéu

Tién hanh do phé khdi theo diéu kién di chon cac miu sau:

- Mau tring 1 dung dich pha lodng

- Dung dich mau nén (placebo) 1a miu nén mau phin, son méi, kem, dau goi dau (da duoc kiém tra xac dinh 1a
khong chtra Pb, Cd, Hg, As) dugc xu Iy theo muc 3.2.1.

- MAu chuan hdn hop cic nguyén tb: 20 ppb As, 20 ppb Cd, 4 ppb Hg, 80 ppb Pb.

- Cac mau ty tao: thém chinh xac mot luong chuén hdn hop vao cac nén mau khao sat dé thu duoc néng d6 cudi
cung: 20 ppb As, 20 ppb Cd, 4 ppb Hg, 80 ppb Pb, xtr Iy theo quy trinh.

Két qua thu dugce nhu hinh 2 cho thiy:

- Hinh 2a va Hinh 2b: Ph6 khéi ciia mau tring va cic mau nén chi xuat hién pic ciia nguyén t6 chuan noi, khong
xuat hién pic hodc xuat hi¢én nhung c6 phan tram dap ung so voi mau chuan khong dang ké (nho hon 2 %) ¢ sO mass
cua As (75), Cd (111/114), Hg (201/202), Pb (206/207/208).

Hinh 2¢ va Hinh 2d: Mau ty tao xuét hién cac pic c6 s6 mass ctua As (75), Cd (111/114), Hg (201/202),
Pb (206/207/208) tuong duong v6i mau chuén.

Tune Mode = He : Bank 134 Tune Mode = He : Kem TOd
«03 Rh #1035 Rh
15 B 15+
o 1 o> 1 -
6 &
05+
0 0+ T
5 100 1 200 250 50 100 150 20 250
Mass Mass
a. Pho cua mau trang b. Pho dai dién ctia nén mau (mau kem)
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Tune Mode = He:STD3d Tune Mode = He:PhanT1d
1000000 1000000
Ry Cd Rh Cd
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‘ Y ™ N g & ' & o w 0 #
Mass Mass
c. Ph6 cua mau chuan hon hgp d. Pho cua mau tu tao

Hinh 2. Phé khéi ciia cdc mau danh gia do dac hiéu
Quy trinh x4y dung 1a dic hiéu dé phan tich cac kim loai ning trong mau my pham.

3.3.2. Khodng tuyén tinh

Chuén bi cac chuin hdn hop lam viée nhu muc 3.2.2. Tién hanh do phd khdi plasma cia cac dung dich chuén.
Thu dugc két qua nhu & Bang 2.

Két qua thu duoc cho thiy c6 sy trong quan tuyén tinh chit ché gitra ty 18 ddp tng chuan/chuan ndi va nong
d6 cac nguyén t6 trong khoang ndng do khao sat véi hé sb twong quan déu 16n hon 0,9990, phan tram hé sé chin
(Y-intercept (%)) déu nho hon 0,2.

Bdng 5. Két qua khdo sat @ tuyén tinh ciia phwong phdp

Nguyén to Phwong trinh tuyén tinh Nguyén t6 Phuwong trinh tuyén tinh
Y =0,0091 X - 6,6303E Y =0,0230 X - 2,8385E"
As (75) R =0,9996 Cd (111) R =0,9996
Y- intercept (%) = 0,04 % Y- intercept (%) = 0,006 %

Y =0,0240 X - 7,4025E°

Y =0,0570 X + 2,9384E*
’ ) Hg (201) R = 0,995

cd (114)

R =0,9997 .
’ Y- intercept (%) = 0,025 %
Y =0,0547 X - 1,3446E* Y=0,1133 X+0,0105
Hg (202) R =0,9994 Pb (206) R =0,9993
Y- intercept (%) = 0,06 % Y- intercept (%) = 0,11 %
Y =0,0993 X +0,0076 Y =0,4471 X + 0,0365
Pb (207) R =0,9994 Pb (208) R =0,9995
Y- intercept (%) = 0,09 % Y- intercept (%) = 0,1 %

3.3.3. B¢ dung

Do ding dugc danh gia trén mau tu tao: Thém chinh xac mot luong chuén céac nguyén t6 vao nén mau tai & 4 muc
n6ng d6 khac nhau: muc LOQ (2,0 ng/ml As; 2,0 ng/ml Cd; 0,4 ng/ml Hg; 8,0 ng/ml Pb), mtic 50 %, murc 100 %,
mirc 200 % cta nong do dinh lwong (20,0 ng/ml As; 20,0 ng/ml Cd; 4,0 ng/ml Hg; 80,0 ng/ml Pb). Tién hanh xu
1y mau theo quy trinh phan tich, mdi ndng do thuc hién 3 1an. Két qua ty 1é phan trim thu hdi thé hién & Bang 6.
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Bing 6. Két qud khdo sdt do diing ciia phicong phép

Nén | Mike Ty 1¢ thu hoi trung binh/RSD (%)
miu \danh gia| 45 (75) | Cd(111) | Cd (114) | Hg (201) | Hg (202) | Pb (206) | Pb (207) | Pb (208)
100 107,97/ 105,42/ 99,53/ 108,08/ 104,67/ 108,05/ 110,75/ 112,70/
3,66 4,04 3,56 12,78 7.81 3,04 2,16 3,54
50 % 106,59/ 106,03/ 106,0/ 108,27/ 108,45/ 109,34/ 109,84/ 108,66/
? 337 3,49 3,29 3,74 3,26 3,40 3,24 2,90
Méu | 100 % 101,37/ 100,92/ 100,69/ 103,88/ 103,58/ 104,38/ 105,34/ 104,27/
Phin ? 0,85 0,64 0,51 0,33 0,82 1,12 0,65 0,85
200 % 105,6/ 105,2/ 105,2/ 106,8/ 107,1/ 106,8/ 106,6/ 106,5/
? 2,52 1,68 1,51 1,28 1,37 1,27 1,25 1,44
100 110,43/ 104,53/ 96,05/ 131,67/ 133,50/ 109,49/ 112,78/ 113,23/
6,84 6,48 1,64 3,52 3,20 6,02 2,90 328
50% 100,55/ 100,72/ 101,84/ 109,53/ 103,95/ 108,22/ 108,29/ 107,75/
Méu ? 0,41 0,47 0,18 3,12 3,43 1,79 2,04 1,72
Son 100 % 102,88/ 102,81/ 103,24/ 104,74/ 105,10/ 106,51/ 106,25/ 106,47/
? 1,85 2,39 1,82 1,61 1,48 1,65 1,49 2,08
200 % 105,0/ 104,0/ 104,1/ 109,3/ 108,5/ 104,4/ 104,5/ 104,6/
? 4,83 3,90 3,98 4,18 3,90 1,89 1,83 1,54
100 107,30/ 104,17/ 95,25/ 105,17/ 110,83/ 108,31/ 110,29/ 109,84/
6,94 1,82 491 2,16 7,55 431 3,38 3,97
509 97 43/ 105,44/ 105,79/ 108,18/ 106,58/ 104,87/ 105,05/ 104,86/
Méu ? 1,00 4,89 4,42 3,86 4,04 1,02 1,01 1,43
Kem 100 % 102,19/ 102,82/ 103,41/ 108,24/ 108,05/ 107,50/ 110,01/ 108,97/
? 2,77 2,32 2,44 2,49 2,73 2,95 2,52 2,47
200 % 102,72/ 101,89/ 102,12/ 105,46/ 105,30/ 105,78/ 105,04/ 105,31/
? 1,28 0,52 0,71 0,37 0,62 1,13 1,25 0,96
100 110,85/ 102,27/ 100,45/ 116,00/ 109,67/ 109,00/ 112,09/ 112,82/
5,96 3,87 2,48 14,91 11,33 4,41 3,54 3,68
Méu 50% 94,56/ 96,33/ 94,55/ 99,38/ 98,85/ 108,94/ 106,61/ 101,23/
Diu ? 1,04 3,08 0,84 2,48 2,54 2,43 1,76 0,31
goi 100 % 95,78/ 94,32/ 94,52/ 98,79/ 98,86/ 104,09/ 108,77/ 100,54/
dau ? 1,00 2,07 1,06 527 1,92 1,55 1,39 1,22
200 % 99,03/ 96,46/ 94,76/ 97,81/ 100,62/ 99,73/ 98,98/ 99,18/
? 1,97 2,77 2,87 3,48 1,77 2,74 1,98 1,63

Két qua cho thay phuong phap c6 d6 ding dat yéu cau & tit ca cac dong vi lua chon trén 4 nén miu véi ty 18 thu
hoi tir 94,32 dén 133,50 % va RSD tir 0,18 dén 14,91 %. Theo USP ddi v&i quy trinh x4c gisi han kim loai, yéu cdu
vé do thu hdi trong khoang 70 dén 150 % va do lap lai (RSD) khong qua 20 % tai mdi muc ndng do [8].

3.3.4. Do chinh xac

Do lap lai dugc tién hanh trén 6 mau tu tao tai mirc néng d06 100 % so voi né)ng d6 dinh lugng du kién. Chuan

bi mau theo quy trinh phan tich. Két qua dugc danh gia trén do 1éch chuén tuong dbi cuia ham luong kim loai nang

trong mau, yéu cau do 1éch chuan khong qua 20 % (n = 6) [8].
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Do chinh x4c trung gian dugc ddnh gia trén 12 miu ty tao duoc phan tich bai 2 kiém nghiém vién ¢ 2 ngay khac
nhau, yéu cau do léch chuan khong qua 25 % (n = 12) [8]. Céc két qua thu duoc nhu & Bang 7.

Bing 7. Két qua khao sdt do chinh xdc ciia phwong phép trén 4 nén mau

Nén Kiém nghiém vién Phén tram tim lgi trung binh/RSD (%)
méu (KNV) As (75) | Cd (111) | Cd (114) | Hg (201)| Hg (202) | Pb (206) | Pb (207) | Pb (208)
KNV 1 100,08/ | 99,43/ | 99,73/ | 102,03/ | 101,05/ | 101,11/ | 100,65/ | 100,79/
(n=6) 3,18 3,09 3,04 3,36 3,06 2,88 2,86 2,92
Miu KNV 2 96,74/ | 96,43/ | 96,36/ | 100,68/ | 100,51/ | 99,71/ | 99,12/ | 99,32/
phin (n=6) 2,80 3,55 2,93 2,89 2,99 3,08 2,91 2,91
Do chinh xac trung| 98,41/ | 97,93/ | 98,04/ | 101,35/ | 100,78/ | 100,41/ | 99,89/ | 100,05/
gian (n = 12) 3,37 3,55 3,37 3,07 2,90 2,93 2,86 2,88
KNV 1 105,41/ | 105,76/ | 105,49/ | 104,62/ | 104,93/ | 108,62/ | 110,69/ | 109,77/
(n=6) 4,92 5,04 5,06 4,83 4,67 5,00 5,20 4,97
Miu KNV 2 98,86/ | 98,36/ | 98,28/ | 102,50/ | 102,58/ | 101,58/ | 101,29/ | 101,38/
Son (n=6) 2,86 2,65 2,82 3,05 3,19 2,68 2,50 2,54
Do chinh x4c trung| 102,13/ | 102,06/ | 101,89/ | 103,56/ | 103,76/ | 105,10/ | 105,99/ | 105,57/
gian (n = 12) 5,14 5,45 5,43 4,01 4,01 524 6,12 5,66
KNV 1 110,23/ | 104,89/ | 105,46/ | 104,58/ | 105,07/ | 104,26/ | 105,26/ | 105,17/
(n=6) 3,86 3,51 3,35 2,75 3,09 3,20 2,60 2,75
Miu KNV 2 99,42/ | 99,44/ | 99,66/ | 103,27/ | 103,41/ | 102,69/ | 102,53/ | 102,71/
Kem (n=6) 2,38 2,55 2,65 2,87 2,76 2,40 2,71 2,54
Do chinh xac trung| 104,82/ | 102,17/ | 102,56/ | 103,93/ | 104,24/ | 103,47/ | 103,9/ | 103,94/
gian (n = 12) 6,23 4,05 4,14 2,76 2,92 2,81 2,88 2,81
KNV 1 107,02/ | 108,6/ | 106,77/ | 111,23/ | 111,63/ | 110,89/ | 107,4/ | 108,58/
Miu (n=06) 1,72 2,58 2,45 5,89 6,56 4,38 4,77 4,46
Diu KNV 2 106,47 | 105,66 | 103,47 | 104,05 | 103,68 | 103,03 | 104,26 | 103,75
goi (n=6) 2,27 2,61 2,19 1,31 1,47 1,56 0,88 1,93
dau |ps chinh xac trung| 106,75 | 107,13 | 105,12 | 107,64 | 107,66 & 106,96 | 10583 | 106,16
gian (n = 12) 1,94 2,86 2,76 5,45 6,07 5,01 3,66 4,09
Két qua cho thdy:

- Phuong phap c¢6 d6 chinh xac dat yéu cau duara, do 1ap lai RSD (n = 6) tr 0,88 dén 6,56 %; d6 chinh xac trung
gian RSD (n = 12) tir 1,94 d&én 6,23 %.

- P chinh xé4c cta cac dong vi khac nhau ciia ca 4 nguyén tb trong cac nén mau khao sat 1a twong tu nhau.
3.3.5. Gidi han phat hién (LOD), gi6i han dinh luong (LOQ), Khoang xdc dinh cua phwong phdap

- Tién hanh phan tich cac mau nén (phén, son, kem, dau g0i dé”lu). Phan tich 10 lan song song, tinh d¢ 1éch chuén.
Tinh LOD, LOQ cta phuong phap theo cong thic:

* *
10D = 33aSD . LoQ— 10*SD

a

Trong dé: SD la d¢ léch chudn ciia tin hiéu do; a la dé doc ciia dwong chudn.
- Tir khoang tuyén tinh, d6 ding suy ra khoang xéac dinh ciia phuong phap dbi v6i timg kim loai ning.

- Két qua thu duoc giGi han phat hién va gidi han dinh lugng nhu Bang 8:
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Bang 8. LOD, LOQ, khoang xac dinh cua phwong phap

LOD LOQ Khodng xac dinh
Nguyén t6 Dung dich do Miu Dung dich do Miu Dung dich do Trong miu
(ppb) (ppm) (ppb) (ppm) (ppb) (ppm)
Asen 0,67 0,17 2,0 0,5 2,0-40 0,5-10
Cadimi 0,67 0,17 2,0 0,5 2,0 -40 0,5-10
Thiy ngian 0,14 0,04 0,4 0,1 04-8 0,1-2
Chi 2,67 0,70 8,0 2,0 8160 2,0-40

3.4. Ung dung khdo sdt ham lwong kim logi ning
mot $6 maiu my pht";m trén thi truong

Ung dung quy trinh vira xdy dung dé kiém tra ham
luong kim loai niang trén 30 mau my pham trén thi trudng.
Két qua cho thiy ¢6 01 miu c6 ham lugng thity ngan vuot
murc cho phép (1340,8 ppm Hg); cac mau con lai déu dat
yéu cau vé ham luong kim loai ning (As, Cd, Hg, Pb).

4. Két luan

Dé tai da xay dung dwoc quy trinh x4c dinh cac kim
loai nang (As, Cd, Hg, Pb) trong my phém béng ICP-
MS. Trong d6 da khao sat va dua ra dugc cac thong s6

phan tich phu hop, lva chon dugc hdn hop thude thir va
chuong trinh v6 co héa mau trong 16 vi séng dam bao
v6 co hoa nén miu va tranh lam mat mau. Tién hanh
tham dinh trén 4 nén mau la: phén, son moi, kem, dau
g0i dau, két qua thdm dinh cho thiy phwong phap c6
do lap lai, do ding twong dbi tét, dap ung yéu cau cua
phép do ICP-MS; khoang tuyén tinh rong, gioi han phat
hién thip, dap ung yéu cau dé xac dinh kim loai ning
(As, Cd, Hg, Pb) trong m§ pham. Ap dung quy trinh xac
dinh cac kim loai ning trong 30 mau my pham trén thi
truong két qua phat hién 01 mau chira ham lugng thuy
ngan vuot qua muc cho phép theo quy dinh.
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Summary
An ICP-MS method was developed and validated for determination of the heavy metals (Pb, As, Hg and Cd) in cosmetic
products, an interference-free isotope was chosen for each heavy metal as 75 As, 111 Cd, 114 Cd, 201 Hg, 202 Hg, 206 Pb, 207
Pb, 208 Pb. The internal standard Rh used at 20 ng/ml. The samples were digested in microwave oven using a mixture of nitric
acid, hydrochloric acid and hydrogen peroxide (5:1:1) as oxidizing agents. The method was validated in term of specificity,
linear range, precision, accuracy, LOD, LOQ. The results indicated that the method was rapid, sensitive and accurate, which
meet which meet the requirements for simultaneous determination of heavy metals analysis in cosmetics products.

The method is applied to control 30 cosmetic samples (lipsticks, lotions, makeup powders, shampoos) on the
market, one of which contained mercury in excess of permitted limits.

(Ngay nhan bai: 24/12/2020; Ngay phan bién: 07/07/2021; Ngay duyét dang: 21/09/2021)
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NGHIEN CUU XAY DUNG QUI TRINH DINH LUGNG PONG THOI
AMBROXOL HYDROCLORID VA NATRI BENZOAT TRONG SIRO BEFABROL
BANG PHUGNG PHAP SAC KY LONG HIEU NANG CAO

PHAM HONG MINH, KHUC HOANG PHUONG,
NGUYEN MAI QUYEN, TRAN THUY HANH*

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Dinh lwong dong thoi, ambroxol hydroclorid, natri benzoat

1. Pat van dé

Ambroxol 1a mot chat chuyén hoa cua bromhexin,
¢6 tac dung long dom va lam tiéu chat nhdy. Hién nay,
trén thi truong co rat nhiéu biét duoc dang sir6 c6 chua
ambroxol sir dung cho tré em. Thudc dugc bao ché &
dang nay d& st dung, d& phan liéu cho tré em va dugc
chit d& dang hap thu hon dang thudc ran. Tuy nhién,
thudc bao ché & dang nay thuong co do on dinh kém
hon céac dang thude rin. Do d9, trong cong thic bao ché
clia cAc sird thuong co thém chit bao quan khang khuan,
khang ndm, chat chong oxy hoa va mot s6 loai ta dwoc
dé 1am tang d6 6n dinh cta ché phdm trong qua trinh luu
thong, phan phdi va sir dung ciia bénh nhan.

San pham sird6 BEFABROL (ambroxol HCI 15 mg/5
ml) ciia Cong ty c¢6 phan Dugc pham Bén Tre, trong
cong thirc c6 chtra natri benzoat. Pay 1a mét ta duogc
dong vai tro chat bao quan khang khuan, khang ndm
duogc phép sir dung trong cac ché pham thudc udng [1]
nhung can phai kiém soat ham lugng.

Hién nay, trong DDVN V [2] chua ¢6 chuyén luan
sird chira ambroxol, Dugc dién Trung Quéc [3] cb
chuyén ludn sird ambroxol nhung chi cé qui trinh dinh
luong cho ambroxol. Tiéu chuin co s& cia thanh pham
sir6 BEFABROL [4] cling dinh lugng riéng biét hai
thanh phan trén.

Dé dap tmg nhu cau kiém soat chit lugng va gop phan
nang cao kha nang kiém tra chét luong thudc, trong pham vi
bai viét nay, chiing toi xin gidi thiéu phuong phap dinh luong
ddng thoi ambroxol hydroclorid va natri benzoat trong sird
BEFABROL béng phuong phap HPLC dam bao do chinh
X4c, tin cdy, tién hanh don gian va nhanh chéng. Qui trinh
nay di dugc chung t6i thim dinh va dat yéu cau theo ding
hudng dan cua ICH [5] d6i voi phép thir dinh luong.

2. Thwe nghiém
2.1. Thiét bi, dung cu, héa chit, chit chuin

2.1.1. Thiét bi, dung cu: Sir dung thiét bi da dugc hiéu
chuan theo qui dinh cta ISO/IEC 17025 va GLP.

- Méay HPLC Shimadzu UFLC va LC-20A véi
detector DAD;

- Can phan tich Mettler Toledo MS 105 d¢ chinh xac
0,01 mg;

- Bo loc dung cho sdc ky voi mang loc 0,45 mm;

- Céc dung cu thuy tinh chinh xac: Binh dinh murc,
pipet.

2.1.2. Chdt chuan:

- Chat chuan ambroxol, hém} lugng 99,6 % (nguyén
tre_mg); SKS : QT142070420 (Chuan cua Vién Kiém nghiém
thuoe TP. Ho Chi Minh).

- Chat chuan natri benzoat, hém luong 99,78 % (nguyén
trang); SKS: C0219314.02 (Chuéan cua Vién Kiém nghiém
thudc Trung uong).

2.1.3. Héa chat thudc thir

- Acetonitril HPLC (Merck - Germany);

- Kali dihydrophosphat PA (Scharlau - Spain);

- Acid phosphoric PA (Scharlau - Spain);

- Nudc RO.

2.2. Péi twong va phwong phdp nghién ciru

2.2.1. DBéi tiwong nghién ciru

- Sird BEFABROL (A?mbr(’)xol HCI 15 mg/5 ml) cua
Cong ty c¢6 phan dugc pham Bén Tre, ¢ chira: Ambroxol
HCI 3 mg/ml; natri benzoat 1 mg/ml.

2.2.2. Phuong phap nghién ctru

Trén co so tharp khao cac tai liéu [2],[3), tiéu chuin
co sd cua sém’phﬁm [4] va cac trang thiét bi co6 san,
chl'mg toi da tien hanh khao S?'.t Ve buéc~ song phat hién,
cot sac ky, ty 1€ pha dong, nong do méu’ thtr,... ching
to1 da lya chon dugc qui trinh phéan tich t61 uu nhu sau:

* Piéu kién sdc ky

- Cot Phenomenex RP 18 (250 x 4,6 mm; 5 um).

- Pha dong: Acetonitril - dung dich d&m pH 2,5 (35 - 65).
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- Téc d6: 1,0 ml /pht.

- Detector: 230 nm.

- Thé tich tiém: 20 pl.

Dung dich dém pH 2,5: Hoa tan 6,8 g kali
dihydrophosphat trong 1000 ml nude, diéu chinh dén
pH 2,5 + 0,1 bang acid phosphoric 10 %.

* Phuong phéap chudn bi mau:

- Dung dich chudn: Can chinh xac cac chét chuén
ambroxol hydroclorid va natri benzoat, hoa tan va pha
lodng trong nuéc dé thu dugc dung dich chuan hdn hop
c¢6 ndng d6 ambroxol hydroclorid khoang 60 pg/ml va
natri benzoat khoang 20 pg/ml.

- Dung dich thir: Can chinh xac mot luong ché pham
tuwong tng voi 3 mg ambroxol hydroclorid, pha loang voi
nude vira du 50 ml, lic déu, loc qua mang loc 0,45 mm.

* Cach tién hanh:

Kiém tra tinh thich hop cia hé thong sic ky: Tiém 6
lan dung dich chuén, do léch chuin tuong ddi cua dién
tich pic khong dugc 16n hon 2,0 %, d6 1éch chuan tuong
dbi cua thoi gian luu khong dugc 16n hon 1,0 %, tinh
trén pic ambroxol hydroclorid va pic natri benzoat.

* Tinh két qua:

Tinh luong ambroxol hydroclorid va natri benzoat
trong ché pham dua vao lugng can ambroxol hydroclorid
va natri benzoat chuén, ham lugong chét chuén, dién tich
cac pic ambroxol hydroclorid va natri benzoat trong
dung dich chuén, dung dich thtr, hé ) pha lodng cua
cac dung dich.

* Tham dinh phwong phép:

Tién hanh thim dinh phuong phap phan tich véi cac
chi tiéu: Tinh dic hiéu, tinh thich hgp hé thong, do tuyén
tinh, khoang xac dinh, d6 dung, d6 chinh xac.

3. Két qui va ban luan
3.1. Khdo sdt tinh dic hiéu

Tién hanh sic ky dung moi pha miu, dung dich
chuén, dung dich thir va cac dung dich placebo vao hé
thdng sic ky. Két qua cho thdy, trén sic ky dd cia dung
dich thir (Hinh 5) cho 2 pic ¢6 thoi gian Iuu va phd UV
tuong (mg voi pic ambroxol va natri benzoat trén sic
ky d6 ciia dung dich chuan (Hinh 4) (thoi gian luu cua
ambroxol ~ 3,7 phut; natri benzoat ~ 7,2 phut). B9 tinh
khiét ctia pic ambroxol va natri benzoat trén sic ky do
ctia dung dich chuan va thir déu bang 0,9999 (~ 100 %).
Séc ky dd cua dung dich placebo MT-0 (Hinh 1); MT-1
(Hinh 2); MT-2 (Hinh 3) khong xut hién pic tai thoi
gian luu tuwong Gng voi thoi gian cda cua pic ambroxol
va/hoac natri benzoat.

* Nhu vay phuong phéap da xay dung c6 tinh dac hiéu.
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Hinh 5: Sdc ky do dung dich thir
- Mau placebo MT-0: Gom cac thanh phan theo cong
thtre bao ché nhung khong c6 ambroxol va natri benzoat.
-Mau placebo MT-1: Gom céc thanh phan theo cong
thttc bao ché nhung khong c6 ambroxol.
-Mau placebo MT-2: Gom céc thanh phan theo cong
thtrc bao ché nhung khong co6 natri benzoat.
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3.2. Tinh thich hop ciia hé thong sic ky
Tinh thich hop cuia hé thong sic ky duge xac dinh bang cach tién hanh tiém 6 lan dung dich chuin c6 ndng d,(f)
ambroxol h}jdroclorid 60 mg/ml va natri benzoat 20 mg/ml. Ghi lai cac gia tri v€ thoi gian luu, dién tich pic. Két
qua dugc thé hién ¢ Bdng 1.
Bing 1. Tinh thich hop ciia hé thong sdc ky

Ambroxol HCI Natri benzoat

STT Thoi gian luu (phut) | Dién tich pic (mAU.s) | Thoi gian luu (phiut) Dién tich pic (mAU.s)
1 3,672 1296883 7,286 1758527
2 3,665 1296833 7,277 1760138
3 3,665 1299105 7,277 1760748
4 3,658 1300244 7,282 1760707
5 3,651 1300383 7,281 1761682
6 3,658 1300413 7,291 1761713

TB 3,661 1298977 7,282 1760586

RSD (%) 0,20 0,13 0,08 0,07

* Nhn xét: Cac s6 liéu cho thay, hé thong sic ky trén phu hop cho viée dinh lugng ambroxol HCI va natri
benzoat.
3.3. D¢ tuyén tinh

Khao sat trén 05 dung dich chuén v6i 5 ndng do khac nhau (dugc pha lodng tir dung dich chuin gdc véi hé sb
pha lodng khac nhau) ¢6 ndng do 50 %; 80 %; 100 %, 120 % va 150 % so véi ndng d6 dinh luong ciia ambroxol
HCI va natri benzoat. Két qua dugc thé hién trong Bdng 2 va Hinh 6.

Bing 2. Két qua khao st dg tuyén tinh

o .- o Ambroxol HCI Natri benzoat
% so voi Vehuin goc
STT dinh luwo, ( l) thalodng 2 ~ 2 A
inh luwgng m Nong do (ug/ml) Spic (mAU.s) |Nong dp (ug/ml)| Spic (mAU.s)
1 50 2,5 25 30,91 653692 10,54 890622
2 80 4,0 25 49,45 1059816 16,86 1434142
3 100 5,0 25 61,81 1303984 21,07 1767016
4 120 6,0 25 74,17 1566320 25,29 2121611
5 150 7,5 25 92,72 1969028 31,61 2673865
............... Phuong trinh héiqui | y=21170x+2000L1 | y=84197x+31145
............... H¢sd twongquan | r=09998(>0098) |  r=09998(>0998)
%Y 0,15% (<2,0 %) 0,18% (<2,0 %)
AMBROXOL NATRI BENZOAT
__ 2500000 y=21170%-+2001,1 3000000 y:RA'IQ?au 31145
3 R? =0,9998 o = 52
o = 3 - —
2 1000000 / i lm /.v/
ﬁ = 1
£ wowo — Ejpons i
a 0 :
000 2000 4000 6000 80,00 100,00 A Oo.oo 500 10,00 1500 2000 2500 3000 3500
Nong d8 (ug/ml) Nong 89 (ng/ml)

Hinh 6. Do thi biéu dién moi twong quan tuyén tinh giita nong do
va dién tich pic cua ambroxol HCI va natri benzoat
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*Nhén xét: Vi diéu kién sic ky da lya chon, trong
khoang ndng d6 khao sat co sy twong quan tuyén tinh
chit ché giita ndng do6 va dién tich pic dap tng voi hé sé
twrong quan ciia ca hai hoat chit déu ~ 1,000.

3.4. Dp dung

Chuan bi céc mau thir: Chuan bi cac mau ty tao bang
cach thém chinh xdc mét lugng chat chuan ambroxol

hydroclorid va natri benzoat vao miu placebo sao cho sau
khi xtr ly theo qui trinh phan tich thu dugc cac dung dich ¢6
nong do 50 %, 100 %, 150 % so vdi nong do dinh luong.

Mbi mtc ndng d6 lam 03 miu.

Tinh luong hoat chét tim thiy dﬁpg dung dich chuén
o muc 3.2. Tinh thich hop cta hé thong.

Két qua khao sat do dung thé hién ¢ Bang 3.

Bing 3. Két qua khao sat dg diing ciia phwong phdp

n Ambroxol HCI Natri benzoat
STT 50 Vt(l;:n;lv[:%n M om vio Sic Mion 1gi % 1 My i Sic M o tgi %
(mg) mAUs) | (mg) | Thuhdi| (mg | (mAUs) (mg) Thu héi

. 50 % 1,51392 638382 1,51887 | 100,33 0,538812 904393 0,54126 100,45
2. 50 % 1,51392 638949 1,52022 | 100,42 0,538812 900198 0,53875 99,99
50 % 1,51392 634570 1,50980 99,73 0,538812 897850 0,53735 99,73

% thu hoi trung binh 100,16 %; RSD 0,37 % % thu hoi trung binh 100,06 %; RSD 0,37 %
4, 100 % 3,0378 1272092 3,02662 99,63 1,082613 1820846 1,08974 100,66
. 100 % 3,0378 1287608 3,06354 | 100,85 1,082613 1821625 1,09021 100,70
6. 100 % 3,0378 1280383 3,04635 | 100,28 1,082613 1824119 1,09170 100,84

% thu hoi trung binh 100,25 %; RSD 0,61 % % thu héi trung binh 100,73 %; RSD 0,09 %
7. 150 % 4,60152 1954984 4,65139 | 101,08 1,586502 2664802 1,59483 100,53
150 % 4,60152 1943885 4,62498 | 100,51 1,586502 2659727 1,59180 100,33
150 % 4,60152 1952104 4,64454 | 100,93 1,586502 2663856 1,59427 100,49

% thu héi trung binh 100,84 %; RSD 0,30 % % thu héi trung binh 100,45 %; RSD 0,10 %

*Nhgn xét: Tt két qua thu dugc trong Bang 3 cho thiy ti 1¢ thu hdi tir 99,63 % dén 101,08 % ddi voi ambroxol
HCI va tir 99,73 % - 100,84 %: “ddi voi natri benzoat”, déu trong khoang 98,0 % - 102,0 % va RSD nho hon 2,0 %.

3.5. D chinh xdc

3.5.1. Do lap lai: Tién hanh dinh luong trén 06 méu thir sird BEFABROL ddc lap theo qui trinh phan tich.

Xac dinh ham lugng ambroxol HC1 va natri benzoat trong mau thir. Két qua duogc trinh bay trong Bang 4. RSD
ctia két qua dinh luong cta hai chat déu khong qué 2,0 %, dap Gmg yéu cau vé do 1ap lai ciia qui trinh dinh luong.

3.5.2. Do chinh xdc trung gian: Cach tién hanh twong tu nhu phan Do 1ap lai v6i hai kiém nghiém vién khac nhau

va trén hai thiét bi khac nhau.

Bing 4. Két qua khao sdt do ldp lai ciia phwong phép

. Kiém nghiém vién 1
STT (KL I:J :0]11;; 6?2116(51; Jml) Ambroxol HCI Natri benzoat

Spic (mAU.s) HL( %) Spic (mAU.s) HL (%)
1. 1,27571 1233570 97,12 1672332 99,36
2. 1,29844 1260451 97,50 1712715 99,98
3. 1,29412 1256790 97,54 1704292 99,82
4, 1,29785 1258377 97,39 1710540 99,90
5. 1,28642 1244888 97,20 1687530 99,43
6. 1,26955 1229058 97,24 1680716 100,34

TB= 97,33 %;n=6; RSD=0,18% [TB= 99,80 % n=6;RSD=0,37%
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Bing 5. Két qua khdo sat do chinh xdc trung gian ciia phwong phap

Luwong can Kiém nghi¢m vién 2
STT ’ Ambroxol HCI Natri benzoat
KLR = 1,26806 mg/ml | Dién tich (mAU.s) HL( %) Dién tich (mAU.s) HL (%)
1. 1,27056 1258785 97,53 1752250 99,84
2. 1,28612 1274452 97,55 1760265 99,08
3. 1,27686 1271039 98,00 1758621 99,71
4. 1,29215 1278115 97,37 1772023 99,28
5. 1,28862 1275007 97,40 1770429 99,46
6. 1,27089 1265589 98,03 1754268 99,93
TB =97,65%; n=6; RSD =0,30 % TB =99,55%; n=6; RSD =0,30 %
TB (n=12) 97,49 TB (n=12) 99,68
RSD (%) 0,29 RSD (%) 0,36

* Nhdn xét: Tir két qua thu duoc trong Bang 4 cho thy: 4. Két ludn

Trung binh két qua dinh luong cta 2 kiém nghiém . Nghi?fl ctru da xay dung‘duoc .CIUi trinh dinh lqu%
vién (n = 12): Ambroxol = 97,49 %; natri benzoat = dong thoi aml3r0x0} HCI va niitn benzoat; trong sird
99.68 %% B];FAP:RO} cua Cong ty o phan Duoc ’pharrn ]%en ‘Ere.

K ) Két qua tham dinh cho thay, phuong phap c6 do chinh
RSD cua cac két qua dinh luong cua 2 kiém nghiém  xac cao, do ding t6t, khoang tuyén‘ tinh rong voi do
vién (n=12): Ambroxol = 0,29 %; natri benzoat=0,36%  tUong quan tuyen tinh chat ché gitra nong d¢ va dién tich
o trong khoang nong d¢ da khao sat, tién hanh don gian va
(<2,0 %). , T Y
. nhanh chéng. Chung t6i hy vong c6 thé ap dung phuong
— D¢ chinh xdc dat yéu cau. phap nay dé dinh luong dong thoi ambroxol HCI va natri
benzoat trong cac ché pham c6 thanh phan tuong tu.
Tai li€éu tham khao
1. Paul J. Sheskey; Walter G. Cook; Colin G. Cable (2017), Handbook of Pharmaceutical Excipients — Eighth edition, Amer
Pharmacists Assn Publisher.
2. BO Y t& (2017), Duge dién Viét Nam, 1an xuét ban tht nam, NXB Y hoc, Ha Noi.
3. Chinese Pharmacopoeia commission (2015), Pharmacopoeia of the people s republic of China.
4. Cong ty c6 phan dugc pham Bén Tre (2021), Tiéu chudn Siré BEFABROL (Ambroxol HCI 15 mg/ml).
5.ICH (2005), Validation of analytical procedures: Text and methodology Q2(R1), ICH Harmonized Tripartite guidelines.

SUMMARY

A reversed-phase liquid chromatography method was developed for simultaneous assay of ambroxol hydrochloride
and sodium benzoate in BEFABROL sirup. Chromatographic conditions are as follows:

Column: Phenomenex RP 18 (250 x 4.6 mm; 5 um).

Flow rate: 1.0 ml /min.

Detector: 230 nm.

Injection volume: 20 ul.

Mobile phase: ACN — Buffer solution pH 2.5 (35— 65)

Buffer solution pH 2.5: Dissolve 6.8 g of potassium dihydrophosphate in 1000 ml water, adjust to pH 2.5 £ 0.1 with
phosphoric acid.

The method was validated in system suitability, specificity, linearity, accuracy and precision. Validation results proved
that the developed method was suitable for simultaneous determination of ambroxol hydrochloride and sodium benzoate
in BEFABROL sirup.

(Ngay nhan bai: 26/11/2020; Ngay phan bién: 28/04/2021; Ngay duyét dang: 21/09/2021)
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MUC LUC

Nghién ciru khoa hoc

Xay dung qui trinh x4c dinh gii han tap chat lién quan ciia nguyén liéu methyl 2-methoxy-5-
sulfamoylbenzoat (tap B cua sulpirid) bang phuong phap HPLC.
NGUYEN THI HONG* NGUYEN THI NGAN
Danh gia doc tinh cip va ban truong dién ctia thue phadm chire ning Thap diéu nang Tam Binh.
NGUYEN THI LIEN* NGUYEN TH] HANG
Nghién ciru xdy dung qui trinh xac dinh kim loai ning trong my pham bang khdi phd plasma cam
ung.
TRAN DUC LAI*, NGUYEN VAN HA, DOAN CAO SON

Nghién ctru xay dung qui trinh dinh luong déng thoi ambroxol hydroclorid va natri benzoat trong
siro BEFABROL bang phuong phap sic ky 1ong hiéu ning cao.
PHAM HONG MINH, KHUC HOANG PHUONG, NGUYEN MAI QUYEN, TRAN THUY HANH *

Thong tin khoa hoc — Tin tirc

Thudc khong dat chit lugng di duoc B Y té xtr 1y tir 01/06/2021 dén 30/11/2021.
HA TH] MINH CHAU

CONTENTS

Scientific researches

Development of an analytical procedure for determining the limit of related substances in sulpirid
impurity B by RP- HPLC.

NGUYEN THI HONG* NGUYEN THI NGAN

Acute and repeated dose 28-day oral toxicity studies of Thap Dieu Nang Tam Binh.
NGUYEN THI LIEN*, NGUYEN THI HANG

Study on development of an analytical procedure for determination of heavy meltals in comestic
products by Inductively Coupled Plasma—Mass Spectrometry (ICP-MS).

TRAN PUC LAI*, NGUYEN VAN HA, POAN CAO SON

Study on development of an analytical procedure for simultaneous assay of ambroxol hydroclorid
and sodium benzoat in BEFABROL sirup.

PHAM HONG MINH, KHUC HOANG PHUONG, TRAN THUY HANH*
Technical information - News

Substandard pharmaceuticals recalled from June 2021 to November 2021 on decision of Ministry
of Health.

HA THI MINH CHAU
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