E~HRASERHA 1LLL2-URCKENRAFTEZEMEEMN

REE, AWK, BB, FNAET, B3R iR 2 R R R S0 IR 2 S ST
B, dtET 100050)

WE: B B~ RALEAHH 1,1,1,2-9 £ L% (hydrofluoroalkane-134a, HFA-134a) # 47 RN & %A HiEh, F
B OEA2AERA T RGHAEANLFTH HFA-134a Rt 7 K K 21 d T H BN B2 M A4 X3 A Hartley B R £
AR, ER 24 K49 HFA-134a 7 0 5] 4 (2 140£58)g-m™ F= (2 129+59)g'm™ B, 21d EHZ BN (X
2h), HILGIFEFOIARA . mIRFIRSIA (PRI, R, R EmLE . SEmia R 4
mLEAR, R, R ALFHRIEAR (BFG. BlEaE. A5 T ST, RRENIF SR (ARE, 9
i, AR, Baffe ), FoERBEORER B ETMANER REME (B, M. Sk, &R, IR, RILERERA
FEBR B, X BFHAAFAMA HFA-134a £4 S TRARI KA T 2508 TiE 8 44 21d, STRAFSEEAF
o R AEACIGATR — R EBAER, EGERETR LA T ZEFRNE LT E R —FHITREEENTR,

KR BHABAAFTH; WA LL12-WR K ; BANFE; LMt

FEDHES: R NHRFRERE: A NERS: 1007-7693(2024)03-0341-06

DOI: 10.13748/j.cnki.issn1007-7693.20223154

SIRAARI: REE, MK, AL, F. BB ALEANHH 1,1,1,2-m9 R A BN FFIE 2 AN, F B IR R A 2,
2024, 41(3): 341-346.

Evaluation of the Inhalation Safety of Domestic Pharmaceutical Metered-dose Inhalers Accessories
Hydrofluoroalkane-134a

ZHAO Yanjun, LIN Fei, YI Zhongxun, SUN Huimin®, YANG Huiying (NMPA Key Laboratory for Quality Research
and Evaluation of Pharmaceutical Excipients, National Institutes for Food and Drug Control, Beijing 100050, China)

ABSTRACT: OBJECTIVE To evaluate the inhalation safety of domestic pharmaceutical metered-dose inhalers accessories
hydrofluoroalkane(HFA)-134a. METHODS  The 21 d repeat dose inhalation toxicity study and Hartley guinea pig active systemic
anaphylaxis for samples from two major domestic manufacturers were tested. RESULTS  SD rats were exposed nose-only
separately to the samples from two major domestic manufacturers at the concentration of (2 140+58)g'm™ and (2 129+59)g'm™
respectively for 21 consecutive days(2 h each day), there were statistically significant differences in the following indicators: some
indicators of hematology such as neutrophil count, basophil, basophil ratio, monocyte ratio, hematocrit and platelet count, some
indicators of blood biochemistry such as albumin content, total bilirubin content, chloride ion and potassium ion, some indicators of
urine such as nitrite, leukocytes, urobilinogen, protein and bilirubin, organ weight and coefficients of kidney, thymus, heart, pituitary
and lung. No systemic sensitization reaction were observed in guinea pigs. CONCLUSION  The domestic pharmaceutical HFA-
134a have certain toxic effects on some organs, blood and urine biochemical indicators of SD rats exposed to 250 times of the
clinical maximum dose for continuously 21 d, however, further research is need to access whether inhalation is safe in normal
clinical dose.
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Tab.1 Dosing and grouping of active systemic anaphylaxis
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RIAB Bl 2.60 g'm™ 537 gm?
B2 9.09 g'm™ 17.48 g'm™
F %o FR 20 £ H60 mg 41120 mg
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Tab.2 Observation signs of allergic reaction in guinea pigs
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Tab. 3  Histopathological grading of lesions in repeat dose
inhalation subchronic toxicity study
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Tab. 4 Observation of systemic sensitization for guinea pig
after challenge sensitization

215 U AR SERHE
25 P IR 0 [G)én
PR IR 2 1, 2, 4, 7, 11, 14, 16, 17 5B, BAME. SRBAME
IREAA(AL A2) 0 [k
REZHB(B1, B2) 0 B

T BT RIS BU K.

Note: “Figures were allergic reaction signs in Tab 2.
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BHEARAETT 2 FINFEIL, 565 3 FIREIES, W
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RITEE, IR A MR BRI A A L T

wr, BEPE R R s R A ST R, R4l B Y
PR R BRI /MR T BT, AR 6 iR Al A FI
B A R RS IRZL 2 ¥ T, R o B i
A B THIRAR, IR A MEE R BLA & R
ik, 54 B MM RROHEFI&, W& 7;
PRI A F1 B 3546 5B 50 B SRS R 5 T
B, AR EURE T B A A . RIER . &
H. BARFARLI R, WL 8; K04l A f1 B IEME
BRI e L TR L il A 1 1 R 2 R B
(EIIEAR, RIS 2H A P 1 LB Ok R i %) e
AT EAMPER R BEB BB TRL, D EES
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S B4 o 2 R UL 55 0 R R A DG S s R I
P2 25 50 A0 FG Al U 4 2 20 5 3 0 Pt 2 60 A G 1Y
Az
4 g

HFA-134a J2& [8 FR 23 TA 1 J5 R B 3l 56 550 8 AR
Y, XL MO 2T s . Silber F1Y
¥ ChR-CD KR (4541 10 H) BET 05 4170 gm”
HFA-134a #1 14 d(6 h-d', HEJH 5d), FFEHIA,
S RIL R AIE K, 9 d 5 RN IRIE 4T
R R S BOR R L HE M B R, ER
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Tab.5 Effects of 21 d repeated inhalation on body mass growth and food intake in rats(x £ s, n=10) g
13 . G5 JR R Bl A i i QeRp R RR A

5F50JE] 518 53 0~1)8 1~2J4 2~3J4

25 [ IR 3 212+10 275+15 310+22 337427 376+17 382+14 317+18

Q 1766 196+7 2139 221411 24611 248+11 238+10

RIAA 3 229+14 268+14 300+14 318+14 35115 325+32" 296+16

Q 18610 209+13" 22211 227+13 2389 24938 220+11

B <) 232421 272427 297+30 319435 330+17" 307+29Y 309+24

Q 181210 20611 218+15 228+16 243428 228+10 233+18

T S o AL AR, DP<0.05; B RS YINEE B T,

Note: Compared with the blank control group in the same week, "P<0.05; food consumption change was calculated as the changes of the whole cage rats.

F=6 20dEERANM AR MAFH2EARHZE (X£5,n=10)

Tab. 6 Effects of 21 d repeated inhalation on some hematological indicators in rats(X + s, n=10)

apl g R SRR "j@”fgfjm AL TR R

23 A XHIR 3 1.98+0.33 0.07+0.03 0.51+0.20 5.31+1.79 50.00£1.71 1182.00+151.12
Q 1.32+0.48 0.03+0.01 0.31+0.12 5.88+1.83 44.15+2.19 1094.20+62.30

I ZLA g 1.70+0.38 0.05:0.02 0.480.14 7.2241.94" 45.96+1.20" 1074.30£150.61
0 1.9241.18" 0.05+0.02" 0.53+0.16" 6.06:1.56 42.7123.09 1240.10+182.34

R HB 3 1.66+0.69 0.05+0.02 0.46+0.15 6.14+0.93 48.17+1.44" 1157.9+£150.77
Q 1.45£0.62 0.050.02" 0.520.13" 5.97+1.80 42.88+1.73 1292.60+254.51"

TEe G AU PR L, DP<0.05.

Note: Compared with the blank control group in the same week, "P<0.05.
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FT Q0dEERNNARDEAENFH PN (X+s, n=10)

Tab.7 Effect of 21 d repeated inhalation on some biochemical indicators of blood in rats(x + s, #=10)

215 PES H&EM/g L RHZTE /umol- L JR# F/mmol-L™! BREH/g L AP /mmol-L™ S F/mmol-L™!
75 AT IR AL 3 35.5+1.2 0.50+£0.21 5.17+0.65 31.2£2.9 6.19+0.60 95.1£1.9
Q 37.2£1.3 0.60+0.26 6.87+1.41 31.5¢1.6 5.71£0.41 96.4+1.9
RIGZHA 3 35.9+1.0 0.93+0.22" 5.64+0.57 33.2+1.9 6.34+0.43 93.5+1.1"
Q 35.0£1.4" 0.78+0.18" 5.66£0.96 32.5+1.1 6.18+0.66 95.0+1.4
PRI B 3 36.0£1.7 0.94+0.19" 5.76+0.61 33.5+£3.2 6.64+0.42 93.4+1.0"
Q 36.3+1.8 0.92+0.31" 6.2120.69 33.0£2.6 6.46+0.48" 95.1%1.6
T SE—ARE AR L, P<0.05,
Note: Compared with the blank control group in the same week, "P<0.05.
x8 21d EERNKABRRBI AT
Tab. 8 Effect of 21 d repeated inhalation on some urine indicators in rats
a1 e ﬂkﬁﬁ‘ﬁa‘i“%ﬁ(ﬁﬁﬁiﬁ/ o Eéﬁiﬁj@(ﬁﬂ“&%ﬁz/ bkﬁ?lii(ﬁﬁ“&ﬁ(/ ﬁ‘EIA( FH‘E%%I/ @ﬂ‘ﬁi( FH‘T%%%I/ Hﬁé;%(ﬂﬁ“&iﬁz/
MBI Mo MBI R s8mikyipiy) JesmikiEg)
FEMEH  S(n=10) 0/10 7.6+0.6 0/10 0/10 0/10 0/10 0/10
Qn=9) 0/9 8.6+0.2 0/9 0/9 1/9 0/9 0/9
IR HA 4 (@=10) 7/10 8.2+0.8 2/10 1/10 2/10 2/10 2/10
Q(n=10) 8/10 7.4+1.3 1/10 0/10 0/10 0/10 1/10
iU ZHB 3 @=10) 8/10 8.4+0.5 1/10 1/10 3/10 0/10 0/10
Q(n=10) 4/10 7.1£0.8 2/10 0/10 1/10 0/10 1/10
#*9 21dEEBANHARMER M, W/IRWEH X +s, n=10)
Tab. 9 Effects of 21 d repeated inhalation on some organ indicators in rats(x £ s, n=10)
WiH 20531 el Bk il LR EIZEN Jiti ik
kT fH /g 25 IV R AL 3 2.62+0.37 0.64+0.15 1.36+0.14 0.014+0.005 3.42+1.20
Q 1.64+0.13 0.34+0.08 0.88+0.05 0.013+0.002 1.76+0.32
RISLA a 2.30+0.17" 0.50+0.12" 1.17+0.11" 0.009+0.0022 2.12+0.31?
Q 1.69+0.15 0.38+0.09 0.93+0.08 0.013+0.003 1.73£0.31
RIGZHB a 2.57+0.46 0.53+0.13 1.18+0.14" 0.0100.002" 2.27+0.347
Q 1.79+0.19" 0.41+0.08" 0.90+0.04 0.013:£0.002 1.59+0.25
RERS R B/ % 25 1% HRZH 3 0.84+0.07 0.20+0.03 0.44+0.04 0.004 4+0.001 6 1.09+0.36
Q 0.80+0.05 0.17+0.04 0.43+0.03 0.006 4+0.001 1 0.86+0.12
HEAIA 3 0.77+0.06" 0.17+0.04" 0.39+0.03" 0.003 0£0.000 7" 0.71£0.11%
Q 0.81+0.08 0.18+0.03 0.44+0.03 0.006 3+0.001 3 0.82+0.13
RSB 3 0.86+0.08 0.18+0.04 0.40+0.01" 0.003 4+0.000 5" 0.77£0.12"
Q 0.85+0.14 0.19+0.03 0.43£0.04 0.006 3+0.000 9 0.75+0.09
T HEAMRARE, "P<0.05, ?P<0.01,

Note: Compared with the blank control group, "P<0.05, ?P<0.01.

WEZZ 3 546 WA i BEAZ AL . Riley 551
Wistar-derived K (FF4H 32 H, BEMES ) 565
% 0, 4.17, 41.7, 208 g:m™ HFA-134a 1 $5 4
48 (6 h-d', B 5 d), FMHE THERFLREF
HFA-134a 8 W i 2 il i e s, & 312 55 78
208 grm > T A K BRUFFIDE A R ST S . MR BT
/> . Hext 510K SD KR (5241 40 H, el
52 BIRWELE 0, 8.34, 41.7, 208 g'm™ HFA-
134a HEFEE 13 JH (6 h-d™!, £H)E 5d), BAAKRS
Tk 5 AH OC 1Y 2 WL B GOUL S B A e A . oG T
FP R A 227 2024 4F 2 H 45 41 345 3 1

HFA-134a &4, WAEHT TH9E, A
DR RN (4L 12 H) Z8EZE 0, 100, 500,
1 000, 5000 mg'm” [E” HFA-134a "F# 4% 4 h,
WEL 7 d JEAR A W 2 BERI RN, ARk K
g, Ao, L B IR SRR R A A
JY 0SB T [ P HEA-134a 920 . T2k
e rERErE, 4538 &P Wistar i K H RAEZL
KA 50% HFA-134a(5F K 4 h, #%ELE 8 ) &
LR B, RSB, YR s —
RORAS L R . A LR AR AR Bl 212 E R A 2
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AR IR

JyE— %52 E PE HFA-134a U A FERE 224
P, AMFFEERT AT 3L E P 2 HFA-134a
AR KRR AT T sl 4 Bk UK R 21 d
BEEFIEWATFEIRE . 24 Za0r= it KR4
B U A A . ST RTASE K ERIRA 4 h
) LCs>2 080 g-m ™, PRl L AR A 9% K B 22 A
Jeig 21 d eI, EER YRR
BHHRZ 2000 gm”, ZEREM 2N FHEMKRE
S TE (2 140£58)g-m™ 1 (2 129+59)g - m (A FHY
FEY R 80%) B M BG4 25 R I AFEAR LR % 1E
WAETEE IR R . AT ZEEf T, B E
D, RTTEIG KNS, IR L A0 i 2 B R
ik, bR Al . e MR AN A . R AR A
ML FRAZ A R T, AR B R T
F, AEA. ABE TR, R RE T,
ABIR BRI B A g0 PRIBE . . B
TRFIRLL R, "BWE. MaRR . ONE . 4R MR
AR AN RS RBEAL; B KeEaht,
R, ML S FRRRAR,  WE O 4
AL 2R ey e S 1 AN TR A 4 G o = A X
SIRLLET R, AE TR, 8, R
RS FRER TR, AR BRI T B 4n i . R
MR, AR R, OE, AR filiE AR
A FNIE A% R AE AR . A T oy i R IR 1 45
PRT- YR AR A AL 5 2 (0] B 22 55, - T AH [R) 35
HIgtrEuE, DA THM¥E L &R 21
KU ZAFE S HEA-134a 72 S RIS | S5,
XPRBMERS A E (B, Mopg . OfF. ik, il
k) DA SR . PRGN FE bR op SBIA7 A — 2 AN R
FRE, AHZH U5 B K 2 A L -5 0 o 2 R A S 1Y
AR, R LI R G A A 2R AL 21 S A A R
FRAH AL .

MR HE A B A HFA-134a (199 B 408 R iU A
FHE [(HFA-134a ¥ 2 < K BRUAG I IR2 A31 55 < K B 1y )
xR RWAR /K BUATT R ], A5 il
R BRI A 2 % HFA-134 77 i 09 5 = 2 2 Ky
75 g'kg-d, FAHFIE=RKEFIE/6.3 E, R
55 HFA-134a ) N H FI & 29 12 gkg'-d,
HFA-134a 1) % A & B I R 5 K & 4
0.048 g-kg '-d "' B8 FH R I R B K =
250 £, PHUCH I FIRFR e bR e 2E 22 7 0l BE
SEFR R TR, AR TR I R IE N R Y
W N4, T ik — 20 AT AR a5 ) & PR
WA TAE .
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