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Abstract: This article systematically reviews the background and regulatory requirements of bioequivalence
of orally inhaled and nasal drug products (OINDPs), as well as the basic regulatory requirements for the assess-
ment by the guidelines and guidance issued in China, the United States, and the European Union. Detailed statistical
evaluation method considerations and calculations of the US FDA population bioequivalence (PBE) method were
presented for the evaluation of in vitro bioequivalence (IVBE) for OINDPs. Using the example described in the
FDA Draft Guidance for budesonide inhalation suspension, the PBE analysis statistical parameters were calculated
via the R programming, and the results were compared with that in the guidelines. Moreover, pseudo-code for the
PBE calculation program was provided. This paper aims to provide guidance and references for the research and
development of new drug, as well as pharmaceutical quality control, and development of generic medicinal products
for OINDPs.
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Table 1 Compendial general chapter, guidance and guideline

Regulator . -
g . y General chapter / guidance / guideline
region
China General requirements for preparations <0111 Preparations for inhalation> (Pharmacopoeia of the People's Republic of China 2020, Volume

V)&
General requirements for preparations <0106 Nasal preparations> (Pharmacopoeia of the People's Republic of China 2020, Volume V)
Technical guideline on the investigation of human bioequivalence of chemical drug generic drugs with pharmacokinetic parameters as

the end-point (2016-03-18)"!

Guideline on the study of bioequivalence for generic orally inhaled products (OIP) (2020-12-16)
Technical guideline on quality control of inhaled preparations (2007-11-21)%!
Guideline on statistical approaches to investigating bioequivalence (2018-10-17)%"

United <5> Inhalation and nasal drug products-general information and product quality tests (United States Pharmacopeia , USP43/NF38)%!
States <601> Inhalation and nasal drug products: aerosals, spays, and powers—performance quality tests (United States Pharmacopeia,
USP2021)%)
Code of federal regulations title 21, PART 3205
Guidance for industry: statistical approaches to establishing bioequivalence (2001-01)%
Guidance for industry: bioavailability and bioequivalence studies for orally administered drug products - general considerations draft
guidance (2002-07)%*
Guidance for industry: metered dose inhaler (MDI) and dry powder inhaler (DPI) products - quality considerations draft guidance
(2018-04)%
Guidance for industry: nasal spray and inhalation solution, suspension, and spray drug products-chemistry, manufacturing and controls
documentation (2002-07)4
Guidance for industry: bioavailability and bioequivalence studies for nasal aerosols and nasal sprays for local action (2003-04)%?
European  Preparations for inhalation. European Pharmacopoeia (EP10.0)"!
Union Nasal preparations. European Pharmacopoeia (EP10.0)F¢!

Directive 2001/83/EC of the European Parliament and of the Council of 6 November 2001 on the Community Code Relating to Medicinal

Products for Human Use*"!

Guideline on the investigation of bioequivalence (CPMP/EWP/QWP/1401/98 Rev. 1/Corr)?1

Guideline on the requirements for clinical documentation for orally inhaled products (OIP) including the requirements for demonstration
of therapeutic equivalence between two inhaled products for use in the treatment of asthma and chronic obstructive pulmonary disease
(COPD) in adults and for use in the treatment of asthma in children and adolescents (CPMP/EWP/4151/00 Rev. 1) [2009-01-22]*#
Guideline on the pharmaceutical quality of inhalation and nasal products (EMEA/CHMP/QWP/49313/2005 Corr). (2006-06-21)%
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Table 2 In vitro bioequivalence tests for orally inhaled drug products. OIDP: Orally inhaled drug product; PBE: Population bioequiva-

lence; ABE: Average bioequivalence; RLD: Reference listed drug; APSD: Aerodynamic particle size distribution; FPM: Fine particle mass

Study type Regulatory  Dosage

In vitro study

Statistical metric

agent form
Delivered dose ~ FDA Inhalation Mean delivered dose PBE
from OIDP suspension
MDI/DPI  Single actuation content at beginning (B), middle (M), and end (E) life stages PBE
using 3 flow rates
EMA The targeted delivered dose should be similar ABE
Within £15% difference
Particle size FDA Inhalation Comparative drug particle and agglomerate particle size distribution in ABE
distribution for suspension nebulized aerosol at the specified flow rate per RLD labeling
OIDP Aqueous droplet size distribution by a laser diffraction method PBE
MDI APSD at the B and E life stages at one flow rates PBE
DPI APSD at the B and E life stages at three flow rates PBE
EMA APSD comparison (including FPM and upper stages) performed per impactor ABE: in vitro difference

stage or justified group of stages (at least 4 groups of stages are expected).
Data should be obtained with a range of clinically relevant flow rates of the

target patient population.

should be indicated and
justified, e.g., £ 15%

Others FDA Inhalation Comparative mean nebulization time ABE
suspension Comparative drug particle and agglomerate particle size distribution in the ABE
suspension
Comparative unit dose content of drug in the ampules ABE
FDA MDI Spray pattern at B life stage at two distances PBE
Plume geometry at B life stage ABE 90%-111%
Priming and repriming PBE
EMA Inhaled volume ABE within + 15%
The active substance is in the solid state (powder, suspension): crystalline
structure and/or polymorphic form aerosol particle behaviour
(e.g. hygroscopic effect, plume dynamic and geometry)
Yie = e t & j=1..m, (1)
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Table 3 Recommended in vitro studies for bioavailability and bioequivalence of nasal aerosols and nasal sprays. BA: Bioavailability; BE:

Bioequivalence; CMD: Count median diameter; D,,, D, D,,: Aerodynamic diameters corresponding to the 10", 50", and 90" mass percen-

tiles of the unimodal APSD

Test

BA and BE study measure

BE measure for
statistical evaluation

Lifestage
B (beginning),
M (middle), E (end)

Statistical evaluation
for BE

Single actuation content
through container life
Droplet size distribution
by laser diffraction
Drug in small particles/
droplets by cascade
impactor
Particle/droplet size
distribution by cascade
impactor

Drug particle size
distribution by microscopy
for suspensions

Spray pattern

Plume geometry

Priming and repriming

Drug mass per single
actuation

D,y Dy, Dy, span at 2
distances

Drug mass below upper stage

Drug mass on individual
accessories, stages, etc

Drug CMD;
extent of agglomerate

Automated analysis: area
ovality ratio at 2 distances or
manual analysis: D, ovality
ratio at 2 distances

Height, width, and cone
angle of one side view at

one delay time

Drug mass per single
actuation at first primed or
reprimed actuation

Same as previous column B, M, E (aerosols) PBE
B, E (sprays)
D,,, span B,E PBE
Same as previous column B (sprays) PBE modified to be one-

Deposition profile

B (aerosols)

sided with respect to the
mean comparison
Profile analysis

Same as previous column B Not applicable
Qualitative - shape B PBE for area and ovality
comparison ratio (automated analysis)
Quantitative - same as or D, and ovality ratio
previous column manual analysis

Width and cone angle of one B Point estimates

side view at one delay time

Same as previous column for
priming, and repriming if in
precursor product (R) labeling

B (priming) lifestage
not specified
(repriming)

Point estimate relative to
label claim if in precursor
product (R) labeling

M 458 v 27 07 15 AL 45 7 35 A 1) %6 &4 (average bioequiva-
lence, ABE) HI #f 14 4= ¥ 45 2 (population bioequiva-
lence, PBE). FDA 45 ®H45 1 ABE J7 1L KiE H
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Table 4 Equations to compute each component for H, .. ;{,ZT -n, - 1, IS from the cumulative distribution function of the chi-square distribution

with degrees of freedom, i.e. Pr (Xﬁ o1 S Xﬁ -n, -14) = a. For data collected on one life stage (m = 1), ignore E2 and E4s and their corre-

sponding H and U terms in the calculation. For data collected on more than one stage (m = 2), use the equations listed above
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Table 5 Equations to compute each component for H,,. For data collected on one life stage (m = 1), ignore E2 and E4c and their corre-

sponding H and U terms in the calculation. For data collected on more than one stage (m > 2), use the equations listed above
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Table 6 Results to each component for H , presented in FDA guidance

E_ related intermediate parameter H, related intermediate parameter

U, related intermediate parameter H = E + (U)"

E, =0.022 094 106
E1=0.219 742 944
E2 =3.910 8e-05
E3c =-0.163 644 789
E4c = -8.308 95e-05
E, =0.057 257 267

H, =0.113 976 896
H1 =0.359 860 715
H2 =5.433 19e-05
H3c =-0.111 514 028
H4c = -6.304 05e-05

U, = 0.008 442 447
U1 =0.019 63299
U2 =2.317 65e-10
U3c=0.002 717 616
U4c =4.019 6e-10

U, =0.030 793 054 H_=0.232 736 764

Table 7 Results to each component for H , presented in FDA guidance

E_ related intermediate parameter H_ related intermediate parameter

U, related intermediate parameter H = E_+ (U)"

E,=0.022 094 106
E1=0.219 742 944
E2 =3.910 8e-05

E3s = -0.505 515 326
E4s = -0.000 256 672
E =-0.263 895 84

H,=0.113 976 896
H1 =0.359 860 715
H2 =5.433 19e-05
H3s =-0.344 478 125
H4s = -0.000 194 739

U, = 0.008 442 447
U1=0.019 632 99
U2 = 2.317 65e-10
U3s = 0.025 932 98
U4s = 3.835 72e-09

U_=0.054 008 421 H =-0.031498 721

Table 8 Results to each component for H ; by R program in this paper

E, related intermediate parameter H_ related intermediate parameter

U_ related intermediate parameter H = E + (U)"

E,=0.022 094 1
EL=0.2197429

E2 =3.910 825¢-05
E3c=-0.163 644 8
Eéc = -8.308 86e-05
E_ = 0.057 258 26

H,=0.113 976 9
H1 = 0.359 860 7

H2 = 5.433 216¢-05
H3c = -0.111 514
Hdc = -6.303 988e-05

U, = 0.008 442 445
U1 =0.019 632 99
U2 = 2.317 674e-10
U3c = 0.002 717 616
U4c = 4.019 514e-10

U_=0.030 793 05 H =0.2327377

Table 9 Results to each component for H , by R program in this paper

E, related intermediate parameter H_ related intermediate parameter

U, related intermediate parameter H =E +(U)"

E,=0.022094 1
E1=0.2197429

E2 = 3.910 825¢-05
E3s = ~0.505 498 7

Eds = -0.000 256 660 7
E,=-0.263879 3

H,=0.113976 9
H1=0.359 860 7

H2 =5.433 216e-05
H3s =-0.344 466 8
H4s = -0.000 194 730 2

U, = 0.008 442 445
U1=0.019 63299
U2 =2.317 674e-10
U3s =0.025 931 28
U4s = 3.835 388e-09

U, = 0.054 006 71 H, = -0.031 485 82
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I 52 LG 77 1) A2
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Bk BUAE: 22 LIS NN B 258 ) ) (A A0 A 0 S5 B e S 2 VP AR D5 0 2639 -

E.3c<—MSB.R/m.R

E.4s<—-(1+theta.BE)*MSW.R*(m.R-1)/m.R

E.4c—MSW.R*(m.R-1)/m.R

H. D<—(|delta] + (t g g5, (oo 7enreirz “(MSB.T/(m. T*n.
T*1.T) +MSB.R/(m.R*n.R*|.R)) **)’

H.1—((n. T*LT-1)*E.1)/x % 0 05 (0141119

H.2((n.T*LT*(M.T-1))*E-2)/% % 05 (0740 72m 713

H.3s«—((n.R*I. R-l)*E.BS)/X 2(0.95,(n R*LR-1)
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If (sigma.R>sigma.T0) then {

Eq<E.D+E.1+E.2+E.3s+E.4s
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}

else {

Eq«E.D+E.1+E.2+E.3c+E.4c-theta. BE*(sigma.T0)

H.eta—Eq+(U.D+U.1+U.2+U.3c+U.4c) "

}
5 RESRE

AL RGLLHA T OINDPs 74 A A W0 %5 R 1 VR4S
5, PR R AR SN E VSR E I B AR % 8, A%
DR [ 24 o B LA T SR A S A )
S OPPAG I 48 3 5L A A B I BE AR ISR, 43 b % X
T OINDPs A &AW 45 2 22 57, VF 48 58 W] 3% [5] FDA
A G0 ) S R PR B G v 22 DA T i A A
BT FDA A M 28 A8 N R B TR 5 R L E A R
SERE IS RE S AL S 2T H I PBEFH SIS
5, W s RS 1 3 E A 25 BT R EE, IRPREE
R s .

28 W NI FH 24 W R Ttk R 47 i) 76 R B T AE %
i . OINDPs 1) 1 B H A Pk, 75 A v & i 22 i B .
IR OINDPs (1 ot & 4% il 5 017 1 il T A, 75 )R PR
¥R HA X 43 M 1) OINDPs Ji & VA7 Fl 4k Py 40 AE 9 %%
RUOTVE, A6 3T S AR AR N T B 5 4 N R B A O
P, DU @ 3o A S PP 07 325 8 A 40 I PR 7, 15 0

JI TR FREAS o A% 3C /9 OINDPs (R Jo &8 4% 1l K%
Pitild R I R T AR B 55 %

BOS: R R (5 B O 1 % AR SCHR (i S A AE

B

3 STk WO 53 2538 1 STk BERHICEE L et 2 i B
MEZABET, TORY BT I8 5 5T 43308 1 28 UM Py A HE
205 SR R A UM S B 3R IR ST R AR I S
o MR XSO HEE R R AESE .

FUZERSE: AW KA NG HHF 3 R

REARR: A SRR O E D N A, ACRAE AT
A AL R

References

[1] Lu D, Lee SL, Lionberger RA, et al. International guidelines for
bioequivalence of locally acting orally inhaled drug products:
similarities and differences [J]. AAPS J, 2015, 17: 546-557.

[2] European Medicines Agency. Guideline on the requirements for
clinical documentation for orally inhaled products (OIP) includ-
ing the requirements for demonstration of therapeutic equiva-
lence between two inhaled products for use in the treatment of
asthma and chronic obstructive pulmonary disease (COPD) in
adults and for use in the treatment of asthma in children and ado-
lescents (CPMP/EWP/4151/00Rev.1) [EB/OL]. 2009 [2021-07-12].
https://www. ema. europa. eu/en/documents/scientific-guideline/
guideline-requirements-clinical-documentation-orally-inhaled-
products-oip-including-requirements_en.pdf.

[3] Center for Drug Evaluation, National Medical Products Adminis-
tration. Technical guideline on the investigation of human bio-
equivalence of chemical drug generic drugs with pharmaco-
kinetic parameters as the end-point [EB/OL]. 2016 [2021-07-
12]. http://www. cde. org. cn/zdyz. do? method=largePage&id=
353342c97683d4fh.

[4] Center for Drug Evaluation,National Medical Products Adminis-
tration. Guideline on the study of bioequivalence for generic
orally inhaled products (OIP) [EB/OL]. 2020 [2021-07-12]. http://
www. cde. org. cn/news. do? method=largelnfo&id=dd8b4c48fe04
fedf.

[5] Zhou JY, Zhang L, Mao SR. Recent progress of dry powder inha-
lation of proteins and peptides [J]. Acta Pharm Sin (24 2% 22 3}),
2015, 50: 814-823.

[6] Tang Y, Zhu JB, Chen XJ. A novel pulmonary delivery system--
dry powder inhalers [J]. Acta Pharm Sin (24 2% 2% 1)), 2009, 44:
571-574.

[7] Forbes B, Bckman P, Christopher D, et al. In vitro testing for
orally inhaled products: developments in science-based regulatory
approaches [J]. AAPS J, 2015, 17: 837-852.

[8] Lee SL, Saluja B, Garcia-Arieta A, et al. Regulatory consider-

ations for approval of generic inhalation drug products in the



2640

25224 Acta Pharmaceutica Sinica 2021, 56(10): 2630 —2641

[°]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

US, EU, Brazil, China, and India [J]. AAPS J, 2015, 17: 1285-
1304.

Hochhaus G, Davis-Cutting C, Oliver M, et al. Current scientific
and regulatory approaches for development of orally inhaled and
nasal drug products: overview of the ipac-rs/university of florida
orlando inhalation conference [J]. AAPS J, 2015, 17: 1305-1311.

US Food and Drug Administration. Draft guidance on budesonide
[EB/OL]. 2012 [2020-04-22]. http://www. fda. gov/downloads/
drugs/guidancecomplianceregulatoryinformation/guidances/ucm
319977.pdf.

US Food and Drug Administration. Draft guidance on albuterol
sulfate [EB/OL]. 2016 [2021-07-12]. https://www.accessdata.fda.
gov/drugsatfda_docs/psg/Albuterol%20sulfate_metered%20inha-
lation%20aerosol_RLD%2020503;%2020983;%2021457_RV12-
16.pdf.

US Food and Drug Administration. Draft guidance on mometa-
sone furoate [EB/OL]. 2016 [2021-07-12]. https://www.accessda-
ta. fda. gov/drugsatfda_docs/psg/Mometasone% 20furoate_Me-
tered%20aerosol%20inhalation_RLD%20205641_ RC04-16.pdf.

US Food and Drug Administration. Draft guidance on flutica-
sone propionate and salmeterol xinafoate [EB/OL]. 2019 [2021-
07-12]. https://lwww. accessdata. fda. gov/drugsatfda_docs/psg/
PSG_208799.pdf.

US Food and Drug Administration. Draft guidance on formoterol
fumarate [EB/OL]. 2015 [2021-07-12]. https://www. accessdata.
fda. gov/drugsatfda_docs/psg/Formoterol% 20fumarate_Inhala-
tion%20powder_020831_RC09-15.pdf.

US Food and Drug Administration. Draft guidance on ketorolac
tromethamine [EB/OL]. 2020 [2021-07-12]. https://www.access-
data.fda.gov/drugsatfda_docs/psg/PSG_022382.pdf.

US Food and Drug Administration. Draft guidance on olopata-
dine hydrochloride [EB/OL]. 2016 [2021-07-12]. https://www.ac-
cessdata. fda. gov/drugsatfda_docs/psg/Olopatadine% 20HCI_na-
sal%20metered%20spray_RLD%20021861_RC09-16.pdf.

US Food and Drug Administration. Draft guidance on azelastine
hydrochloride [EB/OL]. 2017 [2021-07-12]. https://www.access-
data. fda. gov/drugsatfda_docs/psg/Azelastine% 20HCI_nasal%
20metered%20spray_NDA%20022203_RC08-17.pdf.

US Food and Drug Administration. Draft guidance on flutica-
sone propionate [EB/OL]. 2019 [2021-07-12]. https://www.
accessdata. fda. gov/drugsatfda_docs/psg/Fluticasone% 20propio-
nate%?20nasal%20spray%20NDA%20020121%20RV%2002-
2019.pdf.

US Food and Drug Administration. Draft guidance on ipratropi-
um bromide [EB/OL]. 2021 [2021-07-12]. https://www.accessda-
ta.fda.gov/drugsatfda_docs/psg/PSG_021527.pdf.

Al-Numani D, Colucci P, Ducharme MP. Rethinking bioequiva-
lence and equivalence requirements of orally inhaled drug prod-
ucts [J]. Asian J Pharm Sci, 2015, 10: 461-471.

Center for Drug Evaluation,National Medical Products Adminis-

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

tration. Technical guideline on quality control of inhaled prepara-
tions [EB/OL]. 2007 [2021-07-12]. http://www.cde.org.cn/zdyz.
do?method=largePage&id=006e32f00b5598ea.

US Food and Drug Administration. Guidance for industry. Bio-
availability and bioequivalence studies for nasal aerosols and
nasal sprays for local action DRAFT GUIDANCE [EB/OL].
2003 [2021-07-12]. https://www.fda.gov/media/70867/download.
European Medicines Agency. Guideline on the pharmaceutical
quality of inhalation and nasal products [EB/OL]. 2006 [2021-
07-12]. https://www.ema.europa.eu/en/documents/scientific-
guideline/guideline-pharmaceutical-quality-inhalation-nasal-
products_en.pdf.

European Medicines Agency. Guideline on the investigation of
bioequivalence (CPMP/EWP/QWP/1401/98Rev. 1/Corr) [EB/OL].
2010 [2021-07-12]. https://www. ema. europa. eu/en/documents/
scientific-guideline/guideline-investigation-bioequivalence-revl_
en.pdf.

General Requirements for Preparations <0111 Preparations for
Inhalation> (Pharmacopoeia of the People's Republic of China
2020, Volume 1V) [S]. Beijing: China Medical Science Press,
2020: 12-16.

General Requirements for Preparations <0106 Nasal Preparations>
(Pharmacopoeia of the People's Republic of China 2020, Volume
1V) [S]. Beijing: China Medical Science Press, 2020: 8-9.

Center for Drug Evaluation,National Medical Products Adminis-
tration. Guideline on statistical approaches to investigating bio-
equivalence [EB/OL]. 2018 [2021-07-12]. http://www. cde. org.
cn/zdyz.do?method=largePage&id=b675758d481432f6.

U. S. Pharmacopeia 43NF38. <5> Inhalation and Nasal Drug
Products-General Information and Product Quality Tests [S].
Rockville: U.S. Pharmacopeia, 2020: 6360-6367.

U. S. Pharmacopeia 2021. <601> Inhalation and Nasal Drug
Products: Aerosols, Sprays, and Powders-Performance Quality
Tests [S]. Rockville: U.S. Pharmacopeia, 2020: 1-25.

US Food and Drug Administration. Code of federal regulations
Title 21, PART 320 Bioavailability and bioequivalence require-
ments [EB/OL]. 2020 [2021-07-12]. https://www.accessdata. fda.
gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=320.

US Food and Drug Administration. Guidance for industry: statis-
tical approaches to establishing bioequivalence [EB/OL]. 2001
[2021-08-30]. https://www.fda.gov/media/70958/download.

US Food and Drug Administration. Guidance for industry. Bio-
availability and bioequivalence studies for orally administered
drug products - general considerations DRAFT GUIDANCE
[EB/OL]. 2002 [2021-07-12]. https://www. fda. gov/files/drugs/
published/Guidance-for-Industry-Bioavailability-and-Bioequiva -
lence-Studies-for-Orally-Administered-Drug-Products---General-
Considerations.PDF.

US Food and Drug Administration. Metered dose inhaler (MDI)

and dry powder inhaler (dpi) products - quality considerations



Tk RAE 28 CIURONRI G 25 ) SR AR 1 A2 0 45 P S T 22 P4 T 0

2641

[34]

[35]

[36]

371

[38]

[39]

guidance for industry DRAFT GUIDANCE [EB/OL]. 2018
[2021-07-12]. https://www.fda.gov/media/70851/download.

US Food and Drug Administration. Guidance for industry: nasal
spray and inhalation solution, suspension, and spray drug
products-chemistry, manufacturing and controls documentation
[EB/OL]. 2002 [2021-07-12]. https://www.fda.gov/media/70857/
download.

Council of Europe. European Pharmacopoeia 10.0. Preparations
for Inhalation [S]. 2019: 927-932.

Council of Europe. European pharmacopoeia 10.0. Nasal Prepara-
tions [S]. 2019: 918-920.

Conference on the Future of Europe. Directive 2001/83/EC of
the European Parliament and of the Council of 6 November 2001
on the Community code relating to medicinal products for human
use [EB/OL]. [2021-07-12]. https://eur-lex.europa.eu/legal-content/
en/ALL/?uri=CELEX%3A02001L.0083-20190726.

Chow SC, Liu JP. Design and Analysis of Bioavailability and
Bioequivalence Studies [M]. Third Ed. Taylor & Francis Group,
2009: 455-459.

US Food and Drug Administration. Statistical comparison of
particle size distribution profiles [EB/OL]. 2004 [2021-07-12].

[40]

[41]

[42]

[43]

http://pgri.org/commworking/minutes/pdfs/dptc/psdpcwg/Addl/
DCO01-475116-v2-Yi_Tsong_Statistical_Archive_PQRI_Profile_
Comparisons.DOC.

Adams WP, Christopher D, Lee DS, et al. Product quality
research institute evaluation of cascade impactor profiles of
pharmaceutical aerosols, part 1: background for a statistical
method [J]. AAPS PharmSciTech, 2007, 8: 4.

Christopher D, Adams WP, Lee DS, et al. Product quality
research institute evaluation of cascade impactor profiles of
pharmaceutical aerosols: part 2 — evaluation of a method for
determining equivalence [J]. AAPS PharmSciTech, 2007, 8: 5.
Christopher D, Adams W, Amann A, et al. Product quality
research institute evaluation of cascade impactor profiles of
pharmaceutical aerosols, part 3: final report on a statistical
procedure for determining equivalence [J]. AAPS PharmSciTech,
2007, 8: E9O.

Grma§ J, Luzar-Stiffler V, Dreu R, et al. A novel simulation-
based approach for comparing the population against average
bioequivalence statistical test for the evaluation of nasal spray
products on spray pattern and droplet size distribution parame-
ters [J]. AAPS PharmSciTech, 2019, 20: 38.



