
 

xvi 

 

List of Figures 

Sr. 

No. 

Figure 

No. 

Figure Description Page 

No. 

1 2.1 Classification of hygiene textiles on the bases of application 6 

2 2.2 Types of absorbents used during menstruation (a) Reuseable 

and washable pads made by cloth, (b) Marketable sanitary 

pads, (c) Tampons, and (d) Menstrual cups 

17 

3 2.3 Classification according to Stimuli 19 

4 2.4 Polymer state reliant on the ionization 20 

5 2.5 Polyanions pH-sensitive polymers 22 

6 2.6 Polycations pH-sensitive polymers 22 

7 2.7 Structures of pH-sensitive polymers 30 

8 2.8 Morphology of microcapsules 31 

9 2.9 Methods for control release of the core 34 

10 2.10 Microcapsules: example of application 43 

11 3.1 Structure of Monomers 83 

12 3.2 Assembly setup for the polymerization process 84 

13 3.3 Reaction scheme for super absorbent polymers 86 

14 3.4 Synthetic route for preparing pH-responsive microcapsules 98 

15 3.5 Block diagram of an instrument for TGA 101 

16 3.6 Pad preparation with layers 103 

17 3.7 Layer-by-layer application of SAP/mSAP on the top layer of 

sanitary napkin 

104 

18 3.8 Absorbent capacity measurement assembly with load 106 

19 3.9 Absorption capacity measurement assembly setup 107 

20 3.10 Strike through measurement (a) Assembly set up, (b) Drop at 

the top layer, (c) striking through top to inner layer, and (d) top 

and inner layer 

108 

21 3.11 pH meter 109 

22 3.12 Sanitary napkin apparatuses with consumer exposure 111 

23 3.13 Patch test 113 



 

xvii 

 

24 3.14 Negative and Positive reaction grading for patch test 113 

25 4.1a TGA curves of SAP-1C, SAP-2C, mSAP-1C and mSAP-2C 121 

26 4.1b TGA curves of SAP-3D, SAP-4B, mSAP-3D and mSAP-4B 122 

27 4.1c TGA curves of SAP-5B, SAP-6C, mSAP-5B and mSAP-6C 123 

28 4.1d TGA curves of SAP-7C and mSAP-7C 123 

29 4.2a IR Spectral transmittance of n-eicosane and SAPs 124 

30 4.2b IR Spectral transmittance of n-eicosane and mSAPs 126 

31 4.3a SEM images (A, B) pH-sensitive microcapsules, (C) pH-

sensitive microcapsules’ close up, and (D) microcapsules in 

damaged conditions 

127 

32 4.3b SEM images (A, B, C) pH-sensitive microcapsules at 75 µm,  

(D, E, F, J, K, L, O) close-up pH-responsive microcapsules at 

5 µm, (G, H, I) close-up pH-responsive microcapsules at 20 

µm, (M) close-up pH-responsive microcapsules at 50 µm, (N) 

close-up pH-responsive microcapsules on non-woven top layer 

at 10 µm 

127 

33 4.4 Curves for distribution of particle size of pH-sensitive 

microcapsules   

128 

34 4.5 SAP in powder form 129 

35 4.6 Side view of (a) Sanitary napkin coated with SAP and (b) after 

absorbing the fluid 

131 

36 4.7 FSC analysis for SAPs and mSAPs coated samples 132 

37 4.8 AUL analysis for SAPs and mSAPs coated samples 133 

38 4.9a (a) Unabsorbed SAPs/mSAPs coated material and (b) fluid 

absorbed by SAPs/mSAPs coated material 

134 

39 4.9b Assembly set up for testing SAP/mSAPs coated sanitary 

napkins 

135 

40 4.10 Wet back (Rewet) properties of sanitary napkins coated with of 

SAP/mSAP and commercially available napkins 

138 

41 4.11 Strike through of SAPs, mSAPs coated sanitary napkin, and 

CAs 

139 

42 4.12 Wicking height of SAPs, mSAPs coated sanitary napkin, and 

CAs 

140 



 

xviii 

 

43 4.13 pH of SAPs, mSAPs coated sanitary napkin and CAs 142 

44 4.14 5–Day study with 33 subjects for skin irritation 145 

45 4.15 4–Day study with 55 subjects for skin irritation  

(self-assessed sensitive skin) 

146 

44 4.16 4 – Day study with 21 subjects for skin irritation  

(Normal skin) 

147 

45 4.17 4 – Day study with 20 subjects for skin irritation  

(self-assessed sensitive skin) 

147 

46 4.18 21 – Day study with 35 subjects for skin irritation 148 

47 4.19 HRIPT study with 105 subjects for skin reaction 148 

48 4.20 BOD and COD of SAPs/mSAPs coated sanitary napkins and 

CAs 

150 

 


