                     Supplementary Materials: Figures and Tables

· Anatomy, Introduction, Mechanism related images and formulation of an ideal emulgel-
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                               Figure S1: Anatomy of hair (https://www.biorender.com/)

         
                         
                      [image: mech 1.JPG]                   

       Fig S2:  Dandruff caused due to lipases [1]

                  [image: https://lh7-us.googleusercontent.com/docsz/AD_4nXc0BA4bubteDoG0S7Hwq79aWtJVavG1BIy8KTW_AqTOOXJhNkNqq48gcUliSqiadu9pS5Mdhe6gZMgZhwAD9z_ZLQ6eyZXZezmD_C5SefPXPWyFTHG9_nikPBTo0gyZqvWr1FNJAO0JT2IEPgwU-3wmRdHh?key=nY8T082-c7PDIeitZXiNzA]
                            Fig S3: Flakiness of hair scalp [2]

· Emulgel is formed by following procedure: [3]
                                       [image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfTvHv_tLhLwjpOBpKX0GLJyb2Wz26g3A8eAm_MSSJwSCr-VciI9ywF_a_gQoLNJ9QF48ww8G8Uzq7YLaPz5y8sUejhAL76O67ppIHNcXjf6hBddg2itPpHYTsGW7saUU388Zk_z74ogER8JeGq3-zrzIcd?key=nY8T082-c7PDIeitZXiNzA]          
                            
                                                 Fig S4: Formulation of an Ideal Emulgel


           



· Characterization of Malessezia species using gram staining    
                      
             [image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfjskhq0YRjbygExxJZHLPtIMAUhb25rYu1vmplpMwC61K1U401XyCB_YjBgoLk5eXkvksuSsgxxNjYs0o_AEBZ63PNpOAcLuFwoNmh3-ooc2INip9039l7GcA4mC2ZGCfSpnDNDnbDKP6G4s-OLpeent8?key=nY8T082-c7PDIeitZXiNzA]      [image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfjskhq0YRjbygExxJZHLPtIMAUhb25rYu1vmplpMwC61K1U401XyCB_YjBgoLk5eXkvksuSsgxxNjYs0o_AEBZ63PNpOAcLuFwoNmh3-ooc2INip9039l7GcA4mC2ZGCfSpnDNDnbDKP6G4s-OLpeent8?key=nY8T082-c7PDIeitZXiNzA]
                                   Fig S5: Characterization of Malessezia furfur

Table S1: Distinct Characters of M. furfur [4,5]
	Information
	Malessezia furfur

	Description
	Clusters of thick-walled round, budding yeast-like cells, and short angular hyphal forms.

	Size
	 Between 1.5 and 4.5 × 2.0–6.5 micrometers.

	Shape
	Spherical-shaped and has a distinguishing bottleneck at one end.

	Growth conditions
	Human skin pH 5.5-5.6 as well as temperature 36°C-37°C with 24 hrs incubation time.


                                             







Results and discussion
Pre-Formulation Studies
1) Extractive values –     
Table S2: Extractive values                                     
	SR No
	Name of Extract
	Reading (gm)
	Solvent Soluble Extract (%)

	1
	Mexican Mint (water)
	0.13
	5.2

	2
	Mexican mint (ethanol)
	0.1
	4


                                                         






              
2) Antifungal bioassay Image-
                             [image: https://lh7-us.googleusercontent.com/docsz/AD_4nXep-DzQEgBbJ4qP_CBWqxcw8iEnI5uH_wO1laFHgj4KVPLbbKx_ma8YO8LjmKWQ1l4OuPXb2q0nLoF5ePZhiHfeJtJWXtUGJQBScCXbHhJ9I4mM8jkpduAZ2xFLTc_ZdEB9cH31JDkH1nm93q_q9P14-s4?key=nY8T082-c7PDIeitZXiNzA]             
            Fig S6: Individual and combined antifungal activity of test herbs 






3) Absorption maxima (Lambda max)-
Following graphs were noted for extracts-

    [image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcldjTIQYLxlmcaEx-7njIah_bJRkJ1V88N7yEt9cpMHaaxwfehcbh93_Ul1zS6Gp9ZIUeToqO9CT9qtGZjPJhlFq9pQ-GsS2dGantkRf00iMkGpEt1DpBdCPviLqsXUatjx2CAex2CJfau4sCnx0g2QqqT?key=nY8T082-c7PDIeitZXiNzA]
   [image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcenH1LB6yJGfkvcyTlRJ6BVYLfG_E_mtV6bXMWA_mFP6UB3dg33RQhuFPVjXkrnCMCO5vfsM7q6nZAeXEqDIX03rXMc5p8d5yNxt4ShyMz158ByYrriQsYSfJKnf2B_Y7HOHDSuzpiHtBHHWm7vrJPPu2m?key=nY8T082-c7PDIeitZXiNzA]
    Fig S7: Absorption Maxima of Mexican Mint at pH 5.5 and pH 7.4 respectively






4] Standard curve for drug diffusion studies and quantitative tests-
A. Drug Diffusion studies-

 [image: https://lh7-us.googleusercontent.com/docsz/AD_4nXeQUGFamBoAV18d-gegkJKadiy7fNIgUJfKr21zjNMvUfZ_3-hE1ddbPBzLLDAV-vqvzfjwbuCAkplKK_o1SsUo6IVA1BqrNXGV6c8A9B_gcl3ctNOZas7nCkdpSj63whDuR9FZe0A1YEC_-hwfWHmc7uVP?key=nY8T082-c7PDIeitZXiNzA]        
 [image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcGbl_N7LQhUjumpnEiyiBPjek5j26Co9IvzPzPn-2o-3Ag3U9HaEEywznpKoXzvbqpbKRJLViJ6ro6ubXBsm0RihMPbIQxNXmjghB5dz030GJ1KWcXsYHIpA6GQhIQ--srnRmf5DVe-QPifT_RTZN2dauK?key=nY8T082-c7PDIeitZXiNzA]           
  Fig S8: Standard Curve of Mexican Mint at pH 5.5 and 7.4          
     




B.      Phenolic content- 
[image: ]                                     
            Fig S9: Standard Curve of Phenolic Content 

C.    Alkaloid content- 
                                                     
                           [image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcOgjT6-qD4qD6FHoSEdnEvPo3v-vEqmKJx19WRBWlh4kttoggHkjPs9kA9k-OqG0V8Q5SD5QLb1QLMvCsYa5RSEueiqUOBH4yBH5f9QvCD8diiSAiRZPZ1V5kC99EHuKzHJIscnPWIh57DcZMjDHeCrwSH?key=nY8T082-c7PDIeitZXiNzA]
                                      Fig S10: Standard Curve of Alkaloid content 




5] TLC/Thin Layer Chromatography-

                                                                      [image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfEYW2MjELltz2vCIWoVbtgieBHE6v6AEJQKcpSFjz9frn7anaAl7GwJztuhy5CVTxUd9SXdcZMu3t3DTJKrSZ3GVynyX8sdLrnMrc9KOp2A4nvORwR6aViDK53Nh-rqObCbegmESXiwi5ndHkOqQBOT2OK?key=nY8T082-c7PDIeitZXiNzA]                            
                                              Fig S11: TLC of Mexican Mint


Table S3: TLC Calculation
	SR. No
	Detection of Chemical constituent in Extract
	No of spots
	Rf Value

	1
	Mexican Mint
	2
	0.82 [6], 0.74 [7]


         





                                          
6] Chemical test (Qualitative analysis)-
                          [image: 1719489114192.jpg]
                                      Fig S12: Chemical tests for Mexican mint      


 Table S4: Qualitative tests             
    
	Sr no
	Chemical Constituent
	Result

	1
	Phenols
	+

	2
	Tannins
	+

	3
	Acetyl groups
	+

	4
	Terpenoids
	+

	5
	Triterpenoids
	+


  

                    






                                                            
7] Quantitative analysis- Flavonoid content, Phenolic content and alkaloid content [8] –

Table S5: Quantitative tests

	Name of extract
	Phenolic content (mg of GAE /g of extract)
	Alkaloid content (mg of AE/g of extract)
	Flavonoid content (mg of QE/g of extract) [8]

	Mexican mint
	78.37
	       -
	7.532



                                                

8] Minimum Inhibitory Concentration (MIC) and Minimum Fungicidal Concentration (MFC)-
	
      [image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcIKqxS6apFshq2rkdqByBg81M7pMAYshZL8hvlFOJByG0HZ48tkfJyIwkGXWVJH-u3TfLIhbLox1e7MOMkjng173uG3k6RHvP2kk9zm662yjm2wfZcbYcXKuqT4RCC19QsjDAK7AYVa_4yg0Lv3shVurbN?key=nY8T082-c7PDIeitZXiNzA]                              
                                          Fig S13: MFC of Mexican mint 

Table S5: Quantitative tests
	No
	Species of fungi
	Mexican Mint(mg/ml)

	
	
	MIC
	MFC

	1
	Malessezia furfur
	3.90
	7.8








9) Anti-Inflammatory Assay-
                                [image: https://lh7-us.googleusercontent.com/docsz/AD_4nXdvdgcn9WfuRJ55PVFUBUnBJKBfCkv1FLFLOlZCLrNpFTMCmz3pNRhH-7_r1G5fpQSt-asu8_gW0SelGB49LtRtJkZoLuHzVY7TTx4i3h6x9-hujboPvMC7Ogx3D167TiYNlqFaKJnFhLcF1QkFdXnpiVvv?key=nY8T082-c7PDIeitZXiNzA]         
                                      Fig S14: Anti-Inflammatory assay of Mexican mint


Post Formulation Studies
3)  Viscosity-

Table S6: Viscosity Determination of Mexican Mint Hair Mask
	SR. No
	Spindle Speed
	Factor
	Dial Reading
	Viscosity (c.p.s)

	1
	0.5
	8000
	63
	5,04,000

	2
	1
	4000
	74
	2,96,000

	3
	2
	2000
	88.5
	1,77,000

	4
	2.5
	1600
	94.5
	1,51,200


         


                      
4]   In vitro diffusion studies-

Table S7: Drug Diffusion studies of Mexican Mint Hair Mask
	Sr No
	Time (Hours)
	% Drug Release at pH 5.5
	% Drug Release at pH 7.4

	1
	0
	0
	0

	2
	0.5
	12.8
	22.22

	3
	1
	15.6
	25.81

	4
	1.5
	17.8
	24.07

	5
	2
	20.1
	15.52

	6
	2.5
	22.2
	13.08

	7
	3
	28.42
	16.23

	8
	3.5
	26.68
	21.96

	9
	4
	28.72
	19.421

	10
	4.5
	31.3
	31

	11
	5
	33.4
	25.42

	12
	5.5
	34.1
	32.84

	13
	6
	37.2
	38.67


                   
[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXcKRmydF0JB_DgBu7w3hND-oK01Zt4mxok0gdatOKVRo2uBfSPVQVaSRgfLf4EO1H3Yb3vNmXm0wMZKmS9HXIhxm4E7m_eXaTP3BAfJ1jH3-jLzN2AIKgAnRPNO3qb0L0HVycsuHOCxnNth1DYpvk5NTp8f?key=nY8T082-c7PDIeitZXiNzA]
[image: ]     
 Fig S15: Diffusion Studies of Mexican Mint Hair mask at pH 5.5 and 7.4









5] Drug content-
Following results were obtained-
Table S8: Drug content of Hair Mask

	Sr No
	Hair Mask
	Normal conditions
	Stability conditions

	1
	Mexican Mint
	97
	96.9




6) Anti-fungal bioassay of product-
                                                     [image: https://lh7-us.googleusercontent.com/docsz/AD_4nXc4eJh90PrWDa7n5cAqyuTg1_N5JSPWEgv6WeTXSfUUmlZNrpQ8IxerZTQr8xsiLb-DfRuXSfmO1QLCstE3z-z2Y8G-vgW4ZLIlJGAgmKpXLIxDFwwyqzXgn9K9gqE41c7M-WhU0uqiuoY08aU8BKKfNpvB?key=nY8T082-c7PDIeitZXiNzA]
                   Fig S16: Antifungal bioassay of stability studies and original formulation


Table S9:  Antifungal Bioassay of Product  
	Sr. No
	  Sample   
   Name
	                                       Temperature (0C) 
                     (*Note - R1= Reading 1, R2 = Reading 2)

	
	
	Stability Formulation (450C)
	Original Formulation (250C)

	
	          
	R1 (ZOI in mm)
	R2 (ZOI in mm)
	A.I (R1)
	A.I (R2)
	R1 (ZOI in mm)
	R2 (ZOI in mm)
	A.I (R1)
	A.I (R2)

	1
	Mexican mint mask
	13
	13
	0.76
	0.86
	13
	13
	0.86
	0.86

	2
	Positive control (KTZ)
	17
	15
	1
	1
	15
	15
	1
	1

	3
	Negative control (Water)
	0
	0
	0
	0
	0
	0
	0
	0




7] Stability studies-

Table S10: Stability studies of Hair mask [9]

	Properties
	Observation for Mexican mint Hair mask

	pH (Initial, After one month)
	5.5, 7.1

	% drug content (difference) 
	0.1
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