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Thir nghiém va tham dinh

tap chat nguyén t6 trong Gidi thieu

Dugc pham theo ICH Q3D Va0 nam 2018 Duoc diém Hoa Ky (USP)
Vé USP <232>/<233> Sl:r trong céc Chuong Téng quat 1 va 2 da

cap nhat danh sach céc nguyén té va gia
dung NexION 1100 ICP-MS  tieu luong t6i da cho phép hang nay
(PDE) cla tap chat nguyén td trong
thudc, céc chat duge phdm va nguyén
liéu th6. USP hién phu hop véi Hoi dong
Qudc t€ vé Hai hoa Hoéa (ICH) Q3D (R2) Budc 5, phién ban madi nhat dugce thdng qua vao
nam 2022.

Chuong nay quy dinh danh sach cac nguyén t6 va gia tri liéu dung t6i da cho phép hang
ngay (PDE) theo cac dudng dua thudc vao co thé nhu: udng, tiém (tiém tinh mach) va hit.
Chuong cling néu rd quy trinh chudn bi mau, quy trinh phan tich va cac quy trinh ki€m soét
chét lugng xac nhan dai véi phan tich cac nguyén t6 duac liét ké trong chuong. Hudng dan
ICH Q3D (R2) Budc 5 ap dung cho cling nhdm san phdm dugce phdm va céc chéat dugc
pham, nhung bd sung thém gidi han cho céc tap chat nguyén t6 khi str dung qua dudng da
va xuyén da. Bay la quy trinh kiém tra dua trén rdi ro d&€ danh gia sy hién dién tiém an cla
céc nguyén t6 déc hai.

USP khuyén nghi tinh thich nghi ctia ca cong nghé ICP-OES va ICP-MS dé phan tich tap
chat. Tuy nhién, viéc lua chon céng nghé phu thubc vao liéu lugng t6i da cho phép hang
ngay (PDE), dang liéu lugng va s6 lugng liéu hang ngay. ICP-OES cé dé nhay va pham vi
dong hoc tuyén tinh dé xdr ly mét s6 san phdm thudc dudng udng. Tuy nhién, dé dat dugc
gidi han phat hién thap nhéat va pham vi hiéu chudn rong nhét, ICP-MS 1a ky thuét ly tudng.
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Trong Bang 1, cac nguyén t6 dugc quy dinh va gidi han PDE tir
ICH Q3D dugc hién thi theo cac dudng ding thudc. Ching dugc
chia thanh ba loai (1, 2A/2B va 3), dua trén doc tinh va kha nang
xuat hién trong cac san pham thudc. Vi du, cac nguyén t6 Loai 1
va 2A it nhat phai duoc bao gdm trong danh gid rii ro & tat ca
céc loai sén phdm thudc.

Bang 1. Harmonized List of Elements and Established PDEs for Elemental Impurities.

Oral PDE Parenteral PDE | Inhalation PDE
(ug/dav) (ug/dav) (ug/dav)

Pb 1 5 5 5
As 1 15 15 2
Hg 1 30 3 1
Co 2A 50 5 3
v 2A 100 10 1
Ni 2A 200 20 6
Tl 28 8 8 8
Au 28 300 300 3
Pd 28 100 10 1
Ir 28 100 10 1
0s 28 100 10 1
Rh 28 100 10 1
Ru 28 100 10 1
Se 28 150 80 130
Ag 28 150 15 7
Pt 28 100 10 1
Li 3 550 250 25
Sb 3 1200 90 20
Ba 3 1400 700 300
Mo 3 3000 1500 10
Cu 3 3000 300 30
Sn 3 6000 600 60
or 3 11000 1100 3

Khi gia tri PDE duoc biéu thi bang ug/ngay chuyén déi thanh ug/g
hodc pg/L dua trén liéu dung t6i da hang ngay, ching dugc goi la

Gidi han Muc tiéu hodc Nong dé cho phép. Sau khi tinh dén yéu to
pha loang, chuiing trd thanh gia tri J, dugc tinh nhu sau:

. PDE
(Maximum Daily Dose x Dilution Factor)

PerkinElmer cung cép bd kit USP/ICH, bao gém cé may tinh J
dé tinh todn chinh xdc gid tri J cla tap chat nguyén t6, gilp
viéc chudn bi tiéu chuén va phat trién phuong phap dé dang
hon. Nghién clu nay tap trung vao loi ich thuc tién cla
NexION® 1100 ICP-MS cho viéc xac dinh modt nhom céac
nguyén to lién quan dén doc td trong mét lugng Ién dung dich
tiém truyén tinh mach (LVP) dugc phdm. N6 dua ra téng quan
vé phuong phap USP, véi s nhan manh dac biét vao muc do
tap chat va céc quy trinh phéan tich dugc khuyén nghi. Céc tiéu
chi xac dinh hiéu sudt cua hé théng dua trén quy trinh xac nhan
USP cho phuong phap cling dugc trinh bay.

Thi nghiém
Chu&n bi mau

Dung dich NaCl cé dé tinh khiét cao (seaBlank, 10-11% NaCl,
Elemental Scientific Inc, Omaha, Nebraska, USA) dugc su
dung dé chuén bi cac dung dich LVP (Large Volume Parenteral
- Dung dich tiém truyén khoi lugng Ién) mé phdng (0.9% NaCl)
béng céch pha lodng 11 lan vao mét dung dich chira 2% HNO,
va 2% HCI. Dung dich LVP m6 phdng sau do dugc pha loédng
thém 2 1an vai dung dich 2% HNO, va 2% HCI, dat nong do
man cudi cung la 0.45% trudc khi phan tich.

USP yéu cau hiéu chuén thiét bi dua trén t6i thiéu hai tiéu
chuén (0.5J va 1.5J). Céc cong ty dugc phdm thudng str dung
0.3J nhu mot phan cua danh gia rdi ro. Trong nhiing trudng
hop déc biét, néu mau chira moét luong béng vai gia tri J, cac
mau thém vao 1.5J sé dan dén nong do la 2.5J. Nong do tiéu
chudn hiéu chudn dugc hién thi trong Bang 2.
Céc tiéu chuén hiéu chudn dugc chuan bi bang céch pha lodng
céc tiéu chudn da nguyén t6 va don nguyén td thuong mai
(Xem bang Vat tu tiéu thu st dung) vai néng doé dua trén PDEs,
hé s6 pha lodng la 2, va liéu lugng hang ngay cla cac mau
dung dich mudi la 2L/ngay. Tiéu chudn ndi bo bao gom Ge
1000 ppb, Tb 20 ppb va Bi 20 ppb trong dung dich chia 2%
HNO, va 2% HCI dugc tron truc tuyén véi cac méu tréng, tiéu
chuén va méu.



Bang 2. PDEs (lg/day) and Calibration Standard Concentrations (ug/L) for LVP
Saline Solution.

0.3J 0.5J 1.5J

62.5 1875  31.25 62.5 93.75 1875

V 10 225 0.75 1.25 229 3.75 7.5
Cr 1100 275 82.5 137.5 275 412.5 825
Co 5 1.25 0375  0.625 1.25 1.875 3.75
Ni 20 S 1.5 25 5 7.5 15

Cu 300 75 225 37.5 75 112.5 225
As 15 3.75 1125 1.875 3.75 5.625 1126
Se 80 20 6 10 20 30 60

Mo 1500 375 1125 1875 375 562.5 1125
Ru 10 2.5 0.75 1.25 2.5 3.75 7.5
Rh 10 2.5 0.75 1.25 2.5 S5 7.5
Pd 10 2.5 0.75 1.25 25 3.75 7.5

Ag 10 2.5 0.75 1.25 2.5 3.75 7.5
Cd 2 0.5 0.15 0.25 0.5 0.75 15
Sn 600 150 45 75 150 225 450
Sb 90 22.5 6.75 11.25 22.5 33.75 67.5
Ba 700 175 52.5 87.5 175 262.5 525
Os 10 2.5 0.75 1.25 2.5 35 75
Ir 10 2.5 0.75 1.25 25 3.75 7.5
Pt 10 2.5 0.75 1.25 2.5 375 7.5

Au 100 25 7.5 12.5 25 37.5 75

Hg 3 0.75 0.225 0375 0.75 1.125 225
Tl 8 2 0.6 1 2 3 6

Pb 5 1.25 0375  0.625 1.25 1.875 3.75

* Parenteral saline solutions diluted 2-fold for analysis

Dung cu

May NexION 1100 ICP-MS (PerkinElmer, Shelton, Connecticut,
USA) dugc str dung d€ phan tich cac mau dung dich mudi
LVP theo Chuong ctia USP va ICH Q3D. NexION vdi thiét ké
quang hoc ion dugc cép bang sang ché - su két hop gilta giao
dién hinh non ba tang va bd lam léch ion t cuc - két hop sur
don gian va tién lgi cia mét budng va cham truyén théng véi
gidi han phat hién xuét sac. Trong (ng dung nay, heli dugc st
dung lam khi va cham dé& do t4t ca céc nguyén t6 bang ché
doé va cham (KED).

Céac dong khi budng phan tmg dugc t6i uu hda d€ dat dugce céc
giGi han phét hién t6t nhat theo hudng dan van hanh cla thiét
bi. M6t thong sé mac dinh RPg (tham sé loai bd budng phan
tng) duoc str dung cho tat ca céc chéat phan tich dé don gidn
hoa qué trinh phét trién phuong phap. Cac nguyén t8, déng vi
cla chung va céc dong khi heli (He) duoc sir dung cho phén
tich dugc liét ké trong Bang 3.

Bang 3. Method Setup and Linearity.
CeII Cell FIow Internal
Li

KED 0.25 1.000

\ &l KED He 6 0.25 Ge 0.9994
Cr 52 KED He 5 0.25 Ge 1.000
Co 59 KED He 5 0.25 Ge 1.000
Ni 60 KED He 5 0.25 Ge 1.000
Cu 63 KED He 5 0.25 Bi 1.000
As 75 KED He 9 0.25 Ge 0.9998
Se 78 KED He 5 0.25 Ge 0.9999
Mo 95 KED He 5 0.25 Ge 1.000
Ru 101 KED He 5 0.25 Ge 1.000
Rh 103 KED He 5 0.25 Ge 1.000
Pd 105 KED He 5 0.25 Ge 1.000
Ag 107 KED He 5 0.25 Bi 1.000
Cd 1M KED He 5 0.25 Ge 0.9998
Sn 118 KED He 5 0.25 Tb 1.000
Sb 121 KED He 5 0.25 Tb 1.000
Ba 137 KED He 5 0.25 Tb 1.000
Os 189 KED He 5 0.25 Tb 0.9999
Ir 193 KED He S 0.25 Tb 1.000
Pt 195 KED He 5 0.25 Tb 1.000
Au 197 KED He 5 0.25 Bi 0.9999
Hg 201 KED He 5 0.25 Bi 0.9998
Tl 205 KED He 5 0.25 Bi 1.000
Pb 208 KED He 5 0.25 Bi 0.9999

Dung dich All Matrix Solution (AMS) véi dong khi Argon dugc
dua vao ¢d budng phun, thuong dugce st dung cho cédc mau cé
téng luong chat rén hoa tan (TDS) cao, dugc dp dung & day dé
6n dinh tin hiéu, va cung cap thém mot budc pha lodang gép hai
[an.



Céc thong s6 van hanh thiét bi duagc hién thj trong Bang 4. Trong
ché do va cham (KED), ty 1& 35CI"®0/*Co thudng la 0.5%. Do vai
phan tich V ctia mau dung dich mudi LVP, ty 1& 3°Cl"e0*/®Co* can
duoc diéu chinh xudng dudi 0.3%. Cac cone mdi dugc lam sach
can dugc diéu chinh trudce khi phan tich mau. Trong phuong phap
nay, céc cone duac diéu chinh bang céch hit 0.45% NaCl trong 2%
HNO, va 2% HCl va theo di cac ndi chudn cho dén khi tin hiéu 6n
dinh. Hé théng sau do dugc rira bang cach hit nude siéu tinh
khiét, sau dé la dung dich 2% HNO, va 2% HCI trudc khi bat dau
cac lan chay mau.

Bang 4. Instrumental Parameters for LV/P Saline Solution.

Instrument Type/Value
Component/Parameter »

ICP-MS NexION 1100
Nebulizer Concentric Glass Type CT R+
Spray Chamber Glass High-Sensitivity Cyclonic with AMS port
Torch One-piece Quartz, 2.5 mm Injector

Standard Nickel Sampler and Skimmer
Cones . .

Aluminum Hyper-Skimmer
Peripump Tubing ISTD: Orange/Green (0.38 mmi.d.)

Gray/Gray Santoprene (1.30 mm i.d.)

Operating Conditions | Type/Value

RF Power 1600 W
Plasma Gas Flow 16 L/min
Auxiliary Gas Flow 1.2 L/min
Nebulizer Gas Flow As optimized
AMS Ar, 0.2 L/min
Sample Uptake Rate ~200 pL/min

Data Acquistion Type/Value

Sweeps 20

Dwell Time 50 ms

Replicates 3
Két qua

USP <730> va <233> c4c tai liéu hudng dan dinh nghia mot
s6 quy trinh QA/QC dé€ kiém tra va xac nhan trong viéc phat
trién phuong phép. Ching bao gom:

= Tinh tuyén tinh (Linearity)

= Gigi han phat hién (Limits of detection - Detectability)
= D6 phu hop cla hé théng (System suitability - Stability)
= Do chinh xac (Accuracy)

= Do chinh xdc Idp lai (Precision - Repeatability)

Tinh tuyén tinh (Linearity)

Tiéu chi xac nhan culia hé s6 tuong quan can Ién hon 0.995 d6i
vai cac th nghiém Loai | va Ién hon 0.99 déi vai céc thir nghiém
dinh luong Loai Il. Bang 3 cho thay cac hé sé tuong quan cao
hon 0.999 d3 dat dugc cho tat cad céc chat phan tich trong céc
pham vi hiéu chuén.

Gidi han phat hién (Limits of Detection)

Céc gid tri cla gigi han phét hién phuong phap (MDLs) va gidi
han dinh lugng phuong phdp (MQLs) dé dugc thiét lap cho tat ca
céc nguyén té trong nghién ctu nay dé€ dam bao rang kha ndng
phat hién ctia phuong phép thdp hon dang ké so véi muc gidi
han tap chat nguyén t6 t6i da (1.0J). MDL dugc tinh bang céch
nhan 3 vdi do léch chun (SD) cua ba lan do méau natri clorua
0.45% c6 do tinh khiét cao (n=7) va MQL la 10*SD cua ba lan do
mau natri clorua 0.45% tinh khiét cao. K&t quéd duogc hién thi
trong Bang 5.

Bang 5. MDLs and MQLs in Comparison with J.

| Element | Isotope | J(ug) | MoL@ugn) | maL gn)
Li 7

62.5 0.260 0.865
v Sl 229 0.083 0.275
Cr 52 275 0.035 0.117
Co 59 1.25 0.004 0.013
Ni 60 S 0.021 0.069
Cu 63 75 0.412 1.372
As 75 3.75 0.083 0.277
Se 78 20 0.462 1.540
Mo 95 375 0.046 0.153
Ru 101 25 0.003 0.010
Rh 103 225 0.001 0.003
Pd 105 2.5 0.008 0.026
Ag 107 2.5 0.002 0.005
Cd m 0.5 0.015 0.050
Sn 118 150 0.035 0.116
Sb 121 22.5 0.018 0.059
Ba 137 175 0.024 0.080
Os 189 2.5 0.002 0.007
Ir 193 2.5 0.000 0.000
Pt 195 225 0.000 0.001
Au 197 25 0.047 0.156
Hg 201 0.75 0.002 0.008
Tl 205 2 0.001 0.002
Pb 208 1.25 0.007 0.022



Tinh phat hién (Detectability)

Trong thd nghiém nay, cac ndng do trung binh clia cac mau duoc thém tap chat & mic 1.0J va 0.8J do trong ba lan I&p lai, dugc so
sanh. Theo tiéu chi chdp nhan, nong do trung binh (n=3) clia cdc méu dugc thém tap chat & mic 1.0J phai nam trong pham vi + 15%
cla dung dich chuén 1J. Cac mau & mirc 0.8J phai cung cép cudng do tin hiéu hodc gid tri thap hon so véi dung dich chuén 1J. K&t qua
dugc trinh bay trong Bang 6 cho thay céc tiéu chi nay da dugc dap Ung/vuot qua.

Bang 6. Detectability Test Results

1J Standard 1J Spike 1J Spike / 1J 0.8J Spike 0.8J Spike / 1J
m . (hg/L) (hg/L) Standard Recovery % (ng/L) Standard

62.5 62.1 57.7 93 45.1 0.73
V 51 2.5 2.5 26 102 1.9 0.76
Cr 52 275 2736 272.4 100 216.8 0.79
Co 59 1.25 1.2 1.2 98 1.0 0.80
Ni 60 5 5.0 4.6 92 37 0.74
Cu 63 75 75.4 79.9 106 62.8 0.83
As 79 375 3.7 3.7 98 2.8 0.76
Se 78 20 19.9 19.3 97 16.0 0.81
Mo 95 375 374.5 3739 100 300.4 0.80
Ru 101 2.5 2.5 23 92 18 0.73
Rh 103 2.5 2.5 22 89 18 0.71
Pd 105 2.5 2.5 22 87 1.7 0.68
Ag 107 2.5 2.5 2.5 9 1.9 0.77
Cd m 0.5 0.5 0.5 100 0.4 0.78
Sn 118 150 149.5 142.7 95 115.2 0.77
Sb 121 22.5 22.6 229 101 18.3 0.81
Ba 137 175 174.9 176.1 101 141.6 0.81
Os 189 2.5 24 24 98 1.9 0.78
Ir 193 225 225 2.3 92 1.9 0.74
Pt 195 2.5 2.5 23 91 1.8 0.73
Au 197 25 25.1 26.0 103 18.8 0.75
Hg 201 0.75 0.7 0.8 110 0.7 0.89
Tl 205 2 20 22 110 1.7 0.87

Pb 208 1.25 13 14 108 1.1 0.85



Do phu hop clia hé théng (System Suitability - Stability/Drift)

Thir nghiém nay yéu cau so sanh két qua thu dugc tir dung dich chudn 1.5J trudce va sau khi phan tich mét loai mau. Tiéu chi chap nhan yéu
cau do léch khdng qua 20% ddi vai mdi nguyén t6 muc tiéu. Bang 7 cho thay két qua ddi vai dung dich chuén 1.5J duge do trudce va sau khi
phan tich 16 45 mau mudi (=2 gid). Cac tiéu chi da dé dang dugc dép ing véi d6 léch dudi 6.3%.

Bang 7. Stability/Drift Test Results

m 1.5J Standard (ug/L) 1.5J Measured Before Samples (pg/L) 1.5J Measured After Samples (pg/L)

93.75 94.21 88.25
V &l 3.75 3.54 3.61 1.9
Cr 52 412.5 409.48 404.08 =18
Co 59 1.875 1.90 1.80 5.5
Ni 60 7.5 7.46 7.15 4.2
Cu 63 112.5 112.34 117.62 47
As 75 5.625 5.37 5.25 2.3
Se 78 30 27.15 2844 47
Mo 95 562.5 558.86 551.15 -1.4
Ru 101 3.75 371 3.58 <3
Rh 103 3.75 3.75 378 0.8
Pd 105 3.75 3.70 3.78 20
Ag 107 3.75 37 3.78 20
Cd m 0.75 0.77 0.73 -5.4
Sn 118 225 223.49 220.53 =8
Sb 121 33.75 33.80 34.75 28
Ba 137 262.5 259.22 268.11 34
Os 189 375 371 3.65 =15
Ir 193 3.75 3.70 3.61 2.6
Pt 195 37 a¥3 361 33
Au 197 37.5 37.41 36.21 3.2
Hg 201 1.125 1.13 1.14 0.5
Tl 205 3 2.95 2.96 0.3

Pb 208 1.875 1.87 1.88 09



Do chinh xac (Accuracy)

Hiéu suat thu hoi chat phan tich trén nén mau dugc str dung dé xac nhan do chinh xac. Theo USP, céc tiéu chudn phi hgp & nong do tir
0.5J dén 1.5J cling nhu céc tap chat tuong tng phai dugc do vdi tiéu chi chap nhan la ty & phuc hoi tap chat tir 70% dén 150%. Tuy
nhién, cac cong ty dugc phdm thudng ap dung céc tiéu chi chdp nhan nghiém ngat hon bang cach danh gia céc tap chat & muc thap
hon dé& c6 dénh gid rdi ro t6t hon. Do do, ty 1€ phuc héi tap chat & ba mic (0.3J, 1.0J va 1.5J) da duoc do trong thir nghiém nay. Két qua
dugc trinh bay trong bang 8. Ty 1& phuc hoi tap chat trong khodng 85% dén 110% da dat dugc cho tat cd cac muc, bao gobm cé muc
0.3J. D&i vdi tat ¢ cac nguyén t6 muc tiéu, do 1éch chuan tuong doi (RSD, n=3) dudi 10% d6i véi mie 0.3J va dudi 5% dai véi mie 1.0J

va 1.5J.

Bang 8. Accuracy Assessment.

m
Li 7

%
Cr
Co
Ni
Cu
As
Se
Mo
Ru
Rh
Pd
Ag
Cd
Sn
Sh
Ba
Os
Ir
Pt
Au
Hg
Tl
Pb

51

52
59
60
63
79
78
95
101
103
105
107
m
118
121
137
189
193
195
197
201
205
208

0.3J Spike
Recovery (%)

91.5
107.0
96.5
97.5
90.4
101.8
103.7
109.5
98.2
91.1
89.4
84.6
96.7
99.6
94.9
100.2
98.7
91.9
1)
90.4
106.4
103.4
106.9
106.2

0.3J Spike
RSD (%)

9.0
0.9
2.5
1.1
1.1
29
4.5
0.9
1.9
0.9
2.1
0.8
6.5
0.5
22
0.4
0.4
0.5
0.8
1.0
32
2.5
19

J Spike
Recovery (%)

92.9
101.7
99.5
97.4
91.8
106.5
98.7
98.2
99.1
92.0
89.4
86.7
98.9
97.9
94.6
101.7
100.1
98.0
92.3
90.9
103.6
110.6
110.0
108.5

J Spike
)

26
1.5
2.1
2.0
0.9
23
2.5
1.8
1.4
1.6
1.4
0.6
1.4
23
1.4
1.2
1.1
1.9
1.3
1.0
2.0
1.2
0.7

1.5J Spike
Recovery (%)

91.9
99.5
97.2
94.6
88.6
105.6
99.5
95.7
97.0
91.1
88.5
86
97.6
92.4
93.8
101.8
100.3
97.5
92.5
90.1
98.5
109.7
108.8
109.5

RSD (%)
2.0
18
1.0
0.9
2.0
0.5
34
43
1.2
13
1.0
12
1.0
29
1.1
0.5
0.6
0.9
0.4
13
24
1.8
0.4
1.3



DG chinh xac Idp lai va @6 chinh xac trung gian (Precision/
Repeatability and Intermediate Precision)

Trong thir nghiém dé chinh xac 1ap lai, RSD cla sdu méau cd tap
chat & mde 1J (mic muc tiéu) khéng dugc qua 20% déi véi moi
nguyén td muc tiéu. Tiéu chi chdp nhan cho th nghiém dé chinh
xac trung gian la tuong tu. Tuy nhién, phan tich sdu mau nay phai
dugc thuc hién vao cac ngay khac nhau, hodc véi céc thiét bi khac
nhau, hodc bdi cac nha phan tich khéc nhau. Tiéu chi RSD la nho
hon hodc bang 25%. Nhu dugc hién thi trong Bang 9, cac RSD la
<6.4% va < 6.6% doi vai do chinh xdac l8p lai va d6 chinh xdc trung
gian, tuong Ung, thap hon nhiéu so vaéi cac yéu cau ky thuét.

Bang 9. Precision/Repeatability and Intermediate Precision Tests Results.

Isotope Staljar d 1:/18;2:(8 1‘|stezll!'(e :;SJ:;/;
(kg/L, n=6) (kg/L, n=12)
Li 7 62.5 57.47 1.5 56.69 2.2
v 51 2.5 2.61 6.4 2.64 6.6
Cr 52 275 268.75 12 270.69 1.5
Co 59 1.25 122 1.1 1.22 1.4
Ni 60 O 4.56 19 4.52 19
Cu 63 75 75.94 2.0 77.15 2.2
As 75 375 383 2.7 384 30
Se 78 20 19.89 6.0 20.45 53
Mo 95 375 375.59 1.0 371.03 1.6
Ru 101 2.5 2.39 1.5 2.36 1.8
Rh 103 2.5 2.20 0.9 221 1.4
Pd 105 2.5 2.10 1.4 2.09 1.7
Ag 107 2.5 2.40 0.6 2.45 24
Cd 111 0.5 0.47 815 0.46 3.7
Sn 118 150 144.66 2.2 144.51 19
Sh 121 22.5 22.34 1.4 2291 2.7
Ba 137 175 171.86 0.9 178.43 3.7
Os 189 2.5 2.38 13 2.32 2.8
Ir 193 2.5 2.32 0.7 2.28 2.2
Pt 195 2.5 2.29 12 2.23 2.7
Au 197 25 27.33 0.8 26.81 22
Hg 201 0.75 0.82 1.0 0.80 &3
Tl 205 2 213 1.3 2.15 14

Pb 208 1.25 1.32 1.2 133 1.4

Két luan

Nghién ctru nay cho thay NexION 1100 ICP-MS hoat dong
trong ché do6 va cham khi heli (KED) rat pht hop dé€ phan
tich cac san phdm dugc pham theo céc chuong USP va
hai hoa véi ICH Q3D. Dung dich mudi truyén tinh mach la
mot trong nhimg san phdm duogc phdm thach thic nhat
d€ phan tich do thé tich Ién, t8ng lugng chéat ran hoa tan
cao (TDS) va cac PDE thap. T4t ca 24 nguyén t6 da dugc
xac dinh va dinh lugng bang cach s dung ché doé va
cham khi heli (KED) d€ loai bd céc nhiéu da nguyén t&
tiém nang, va tat ca cac yéu cau xac nhan da dé dang
dugc dap Ung ddi vdi tinh tuyén tinh, gidi han phat hién
(tinh phat hién), d6 phu hop cla hé théng (tinh 8n dinh),
dd chinh xac va do chinh xac 13ap lai trung gian.
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Testing and Validation of Elemental Impurities in Pharmaceutical Products According to ICH Q3D and USP <232>/<233> Using the NexION 1100 ICP-MS

Vét tu tiéu hao str dung

Part A: Instrument Components

N Concentric Glass Type CT R+ N8152373
Internal Standard Addition Tee 0.5 mm i.d. (Orange) N8152386
Spray Chamber Glass Cyclonic High-Sensitivity with AMS Gas Port N8152389
Torch One-Piece Quartz with 2.5 mm Injector N8152473
Ni Sampler W1033612
Cones Ni Skimmer W1026356
Al Hyper-Skimmer W1033995
) Carrier/Internal Standard: Orange/Green (0.38 mmi.d.) N8152403

Peripump Tubing
Waste: Gray/Gray Santoprene (1.30 mm i.d.) N8152403
Gas Line 10" AMS Matrix Gas Line, 0.25 mm i.d. N8152374

Part B: Stock Standards

Multi-Element Standard 1 200 pg/mL Ni; 100 pg/mL V; 50 pg/mL Co N9304363
Multi-Element Standard 2 100 pg/mL mixture of Ir, Os, Pd, Pt, Rh, Ru N9304382
Multi-Element Standard 3 15 pg/mL As; 8 pg/mL TI; 5 pg/mL Pb; 3 pg/mL Hg; 2 ug/mL Cd N9304369
Multi-Element Standard 4 150 pg/mL Mo; 110 pg/mL Cr; 60 pg/mL Sn; 30 pg/mL Cu; 70 pg/mL Ba; 25 pg/mL Li; 9 ug/mL Sb N8152403
100 pg/mL Au N9303728
1000 pg/mL Se N9303752
1000 pg/mL Ag N9303725
Single-Element Standards
1000 pg/mL Ge N9303739
1000 pg/mL Tb N9303753
1000 pg/mL Bi N9303731
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