Course name: Biostatistics and DoE for Pharmaccutical Applications

Course Coordinator: Dr. SouvikBasak, Assoc. Professor, BCRCP

Course Level: Certificate Course

. — - ; - . , acceutical Profession
Course Ohjective: To make students understand Biostatistics and Dol in Pharmaceutic al Profa

and Industry and Enabling them apply the techniques in relevant fields
Fotal no. of Units: 20

Iotal no. of classes: 20 + 4 (Exam)

Fotal Credit Hours: 40

Made of teaching: Online

Resourceto be Procured: Statistical software (Minitab Academic License) Please see attachment

Target Audience: UG & PG Pharmacy Students

Proposed Course Structure:

U nit Topic to be Covered Hours

I Introduction of Biostatistics ->
Arcas of application of Biostatistics in Pharmaccutical Industry and Profession. central tendene

dispersion. Mean, Median, Mode. Standard Deviation. Standard Error of Mean. Variance.
( ontinuous and Discrete Series, concept of parametric and non-parametric tesl

2 C oncept of Distribution ->
f reguency distribution, Class, Range. Interval. BINs. Discrete and Continuous frequency
distribution. Correction factor, Kurtosis, Gaussian (normal), Binomial, Poisson. Probability

i

Distribution ]
Determination of Sample size and Hypothesis Testing -~
Power Analysis, [ype of errors, confidence Intervals, Null and Alternate hypothesis, Acceptunce andd
Rejection of hy pothesis, Z-test, Chi-SquareTest

' F-test--
Origination and utility of F-test, Data input for F-Test, Result Analysis (Hands on training on
relevant software)

I-test-
Various 1-test, Post Hoc tests. Bonferroni®s T-test. Tukey™s honest significant difterence test Do
1-rest, One tailed and two tailed distributions, Paired T-test, Lqual and Uncqual Varianee,
Interoretation of results and applications (Hands on training on Microsolt Excel. SPSSAMimitab vie
/ ANOVA -~
One way ANOVA, Two Way ANOVA. Confidence Interval. Performance of ANOVA (FHands on
Lith Software
- Principal Component Analysis (PCA) -~
{1 -ors. Concept of Ligenvalues and Eigenvectors. Values ol Dimension reduction. Hands on
rtormance 1n Soltware
¥ Regression Analysis -~
¢ neept of Regression. Multiple Lincar Repression (MLR), Spearman’s Rank Correlation
( «ctticient, Pearson Correlation Coefficient, Demonstration of MLR in Process output. Drue Desieon
Non Parametric Tests->

V)
W lcovon Ranked Sign Test. Wilcoxon Ranked Sum test or Mann-Whitney U-Test Kyushal-\ alli-
[ Inedmann test I
Mid-term Examination

1, Design of Experiment (DoF)- -
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- Data input, analysis and optimization usiny various softwar

" Cluster Analysis->

Central C o Dedd i
entral Composite Design (CCD), Box-Behnken design (BBD) -~

'Dand 3D ¢ .
- ‘ conce ' s Star
Pl‘s.( entre, Star and Axial Points, u-value, ( alculation of (-unli fromn 1

Cdesin and its levels, CCC, CCLand Face CCD models

:;M;.‘T Mm.nlal) .t'n_r CCD, Factorial design ->

.nid |.1pul in Minitab. Analysis. selling various parameters and plots
industry problem of process optimization
Dok by Taguchi Method -~
!);nllan Input in Minitab, Analysis. sciting various paramelers and plots in M
industry problem of process optimization, Randomization. Replication. Simficanc il
process optimization by Taguchi Mcethod
Applications of ANOVA in realistic process -~
C a;c-l: ANOVA in formulation design. Case-11: ANOVA in analy s of dioe
cliects on Vill'i()ll\ W’HJUl'b
Mecasurement system Analytics (MSA) -~

in Minitab ol it fu

;lh. ol A ria

Py
o or Tagnalation

¢ or proyraim

Statistical Process Control (SPC) -~

Data input, analysis and optimization using various software or proyram

Concept of Cluster and Factor Analysis. Data grouping. Plots. Key factors isolation. Practic?

examples

Project/ Case study-1

A realistic case study would be
be provided by the students
Project/ Case Study-11

A realistic case study would be
be provided by the students B
Final Fxamination

given by the course instructor and the analysis and or autpo!

given by the course instructor and the analysis and ar oulpul
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Hours  Credit

Lt Taopic to be Covered
th
’ i Introduction ol Biostatistics - :
Arcas ol application ol Biostatistics in Pharmaceutical Indusin and Protession. central
rendency of dispersion, Mean. Median. Mode, Standard Deviation. Standard Error of Mean.
Varianee. Contintous and Discrete Series. concept of parametric and non-parametric st

2 Coneept of Distribution -> 2 -
[requency distribution. Class, Range. [nten al, BIN.. Diserete and Continuous frequency
distribution. Correction Lictor. Kurtosis, Gaussian (normal). Binomial, Poisson. Probabilit.
Distribution

N Determination of Sample size and Hypothesis Testing - - Z
Pover Analy s Ty pe ol errons, confidence Intervals. Nulland Alternate hx pothesis.
veeeptianee and Rejection of hs pothesis. Z-test, Chi-SquareTest

PFetest . -
Oricination and v ility of Fetest. Datainput tor F-Test Result Analysis (Hands on lraining
onrcievant solmwaare)

3 I-test- o - :
Various t-lest Post Hoe testss Bonferioni™s T-test. Tukey 's honest significant ditference
tost Dimnett ttest, One taled and o ratled distributions, Parred T-test. Lgual and
Enequal Variance, Interpretation ol resalts and apphications (Hands on traimime on

_ Microsoft Fueel SPSS A intab ete )
- 6 ANOVA-
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S Applications of ANOVA in realistic prncl-.w -
Cacel ANON A in formulation design. Case-HE ANOVA i analysis of drog o
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6 Measurcmentsystem Analyties (\_l.\':\_) -> -
Datinout analy sis and optimization using various software or program

Statistical Process Control (SPC) -~
Data input, analysis and aptimization using various software or progrm
_ I8 Cluster Analysis->

Coneept of Closter and Tactor Analysis, Data grouping. Plots, Kev Iactors isolativr,
' Praciical examples

L0 Projects Case study-1
\ rentistic case tuds would be eiven by the course instructor and the analysis and or
Coutpats would be provided by the students

0 Project/ Case Study-11

A sealistic case study would be given by the course structor and the analysis and o7

catats would be provided by the students
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