
68  INDIAN DRUGS 61 (05) MAY 2024

Keywords: Tamoxifen, nanospheres, IVIVC, Wagner–
Nelson, pharmacokinetics, cancer

INTRODUCTION

Particulate dispersions or strong debris with a size 
among 10-1000 nm are called nanoparticles. It includes 
dissolving, trapping, encapsulating, or attaching the 
medicine to a nanoparticle matrix. Nanospheres are milieu 
structures wherein the drug is certainly and flippantly 
diffused, whereas nanocapsules are structures wherein 
the medication is partial to a hollow enclosed by means 
of a unique polymer membrane1. 

Chemotherapy is an enormously powerful technique 
for treating malignancies that are localized. In most 
cancers’ chemotherapy, the cautious upward thrust in 
anticancer medication uptake in tumor tissue would be of 
first-rate concern2. Due to its assistance in lowering the 
majority of breast cancers, the non-steroid antiestrogen 
tamoxifen is the maximum typically applied drug in pre- 
and postmenopausal ladies3-4. Additionally, it's far hired 
to guard girls from growing breast cancer5-6.

A measurements structures in vitro execution and it’s 
in vivo execution are numerically related by the IVIVC. 
Numerically talking7, a directly or nonlinear relationship 
may be applied to establish the connection among in 
vitro and in vivo homes. However, the in vitro discharge 
rate and plasma fixation cannot be straightforwardly 
associated; as an alternative8, the plasma focus ought 
to be converted completely to the in vivo transport or 
retention statistics making use of both a pharmacokinetic 
compartment version examination9.

We have already discussed the in vivo release 
of tamoxifen nanospheres in our earlier reports10. 
Furthermore, this IVIVC assessment consumes no longer 
been mentioned within the literature. 

IN VITRO-IN VIVO CORRELATION (IVIVC): TAMOXIFEN NANOSPHERES

ABSTRACT

The primary goal of this study was to establish an in vitro-in vivo correlation (IVIVC) for tamoxifen (TAM)-
loaded polycaprolactone-chitosan nanospheres. The plasma attention of TAM and time records have 
been used to calculate the pharmacokinetic parameters. Cmax for the nano spheres stayed determined 
to be 459.20 ng mL-1, compared to 442.20 ng mL-1 for natural TAM. Furthermore, the Wagner-Nelson 
technique was employed to compare the drug release profile by determining the in vivo fixation time 
data. In line with this, a level between the intestinal absorption in rats and the dissolution % for nano-
spheres loaded with TAM was created. Plotting the share absorbed in vivo vs the share launched in vitro 
simultaneously is the best way to illustrate a relationship.

In vitro - In vivo correlation (IVIVC)
The related headways made up the method for 

making an IVIVC by Wagner-Nelson is a mass situation 
that considers the showing of protection in light of the 
one compartment version as decided in regulations. This 
condition utilizes observed obsessions (C[t]), AUC, and an 
obtrusive quit rate regular determined from the data (ke). 

 

A% =  x 100
Ct +ke×AUC∞0

  ke×AUC∞0    

RESULTS AND DISCUSSION

Tmax of tamoxifen nanospheres and the well-known 
drug become viewed as 4 h. Nevertheless, Cmax and 
AUC (0-24)  improved for tamoxifen nanospheres. Cmax 
of nanospheres was found to be 459.20 ng mL-1, whilst 
for the plain drug it was found to be 442.20 ng mL-1. The 
AUC (0-24) of tamoxifen nanospheres was 5646.00 ng 
mL-1, while for tamoxifen pure drug it was 4786.30 ng mL-1.

For IVIVC, the graph was drawn between % part  
delivered (in vitro data) on X-axis and % portion retained 
(in vivo records) on Y-axis. The %  portion ingested values 
are determined from AUC0-∞. The results are displayed 
in the Table I and Fig. 1.

Fig. 1: In vitro-in vivo correlation of tamoxifen 
nanospheres
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CONCLUSION

The aim of the study was to develop a numerical 
model of IVIVC to understand the relationship between in 
vitro fractions and in vivo fractions. IVIVC showed good 
correlation between combined in vitro and TAM stacked 
nanospheres and extended in vivo retention properties.    
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Table I: % Fraction released and % fraction absorbed data for optimized tamoxifen nanospheres

Time in h Concentration (ng mL-1) for 
optimized tamoxifen nanospheres

% fraction released  
(In vitro)

% fraction absorbed   
(In vivo)

1 86.2±1.25 6.24 0.57

4 459.2±1.48 15.16 20.61

8 339.2±1.32 28.75 40.75

12 269.8±0.95 59.38 64.26

16 208.2±1.22 69.81 75.85

20 106.3±1.34 81.76 87.89

24 86.2±1.09 91.38 96.58

AUC(0-24)(ng mL-1) 4785.09±25.4

Cmax (ng mL-1) 442.20±1.47

Tmax 4
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