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Table S1. Possible failure modes affected by altering CMAs and CPPs derived from CQAs. Here, each CQAs has been examined
with respect to all the related CMAs and CPPs. It further discusses how these CMAs and CPPs affect the CQAs resulting in the failure
of the formulation.
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Table S2. FMEA of the material attributes and process parameters involved in the preparation of the formulation along with
their failure effects, cause and controls in quantifying risk. The attribute of failure modes of critical material attributes and
critical process parameters are classified into high, medium and low risks. These risks were quantified basis on their failure
effect, potential cause and control established.
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Table S3. Scoring table designed by the formulator considering the severity, probability of occurrence and probability of detectability
of failure mode of the critical quality attributes associated with the formulation. The score was devised in the range of 1-10.

Score Severity Probability of Occurrence Probability of Detectability
1 No Effect No documented probability of failures Controls in place to detect the fault
Minor-Limited L ility that the fault will get
2-4 fnor-kmite Low probability of failures to take place ow probability that the fault will ge
part is affected undetected
_ Occasional probability of failures to take 3\ bability that the fault will get
5-7 Medium place and will have moderate impact on
. undetected
associated parameters
High probability of failures to take place . . .
8-10 High and will have a high impact on associated High probability that the fault will get

parameters

undetected

Table S4. Risk-level rating criteria. The risks were denoted as low, medium and high according to the risk priority number. It gives
a realistic picture with a correlation of all variables related to process and materials with scrupulous importance to CQAs resulting
in precise quantification of threat during the formulation process.
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Risk priority number

(RPN) Risks level Rationale
1-100 Low The process is robust or controls are in place to handle any change
P i 1 ivel
101-350 Medium rocess parameters & assoc1ated. controls are comparatively stout &
are capable enough to withstand moderate outcome
351-1000 High Any alteration to process parameters/attributes will have serious

outcome

Table S5. Formulation trials for initial risk assessment. It describes how the concentration of lipid, ethanol, and surfactant; tempera-
ture; time of stirring; the speed of stirring affect the particle size and PDI of the formulation.

Formulation code Parameter Particle size (nm) PDI
Concentration of Ethanol
N1 30 % 405 0.52
N2 40 % 188 0.30
N3 45 % 85 0.21
Concentration of Lipid (Lipoid S 100)
N4 2% 83 0.18
N5 3% 235 0.35
N6 4 % 445 0.44
Concentration of surfactant (Tween
80)
N7 1% 84 0.16
N8 2% 118 0.26
Temperature
N9 25 410 0.41
N10 30 84 0.15
N11 35 82 0.19
Stirring time
N12 5 minutes 312 0.4
N13 10 minutes 82 0.13
N14 15 minutes 89 0.15
Stirring speed
N15 1900 rpm 225 0.2
N16 2200 rpm 85 0.15

N17 2300 81 0.16
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Figure S1. Different release kinetic modelling for ethosomal gel to support the release analysis. (a) Higuchi matrix (b) Zero order
kinetics (c¢) Korsemeyer Peppas (d) First order kinetics.



