Supplemental Materials 
Base Recipe  
	Function 
	Trade Name Description 
	Actual Base Recipe 
	Lot# 
	stanw% 
	w/w% 
	Needed(g) 
	Added (g) 

	PHASE A- 
	Begin by adding the specified amount of water, then start mixing at a moderate speed. Add the next ingredient and in a separate beaker, premix the glycerin, 
	  
	  
	  
	  
	  
	  

	  
	propanediol, and Siligel. Once the premix is uniform, add it to the main batch and mix well. Once the base has thickened, add the remaining ingredients and begin 
	  
	  
	  
	  
	  
	  

	  
	heating to 80°C. 
	  
	  
	  
	  
	  
	  

	Solvent 
	Purified Water 
	Purified Water 
	  
	  
	68.70% 
	34.35 
	34.43 

	Chelating Agent 
	Dissolvine GL-47-S 
	EDTA 
	  
	  
	0.15% 
	0.075 
	0.0754 

	Humectant 
	Glycerin 
	Glycerin 
	  
	  
	4.00% 
	2 
	1.9802 

	Skin Conditioning Agent - Misc. 
	Butylene Glycol 
	Butylene Glycol 
	  
	  
	3.00% 
	1.5 
	1.5167 

	Thickener/Stabilizer 
	Siligel 
	GelMaker EMU 
	  
	  
	2.00% 
	1 
	5 

	Preservative 
	Euxyl PE 9010 
	Antimicro Banana 
	  
	  
	0.90% 
	0.45 
	0.045 

	Surfactants - Emulsifying Agent 
	Eumulgin SG 
	Sodium Lauryl Sulfate 
	  
	  
	0.15% 
	0.075 
	  

	PHASE B- 
	Add all Phase B ingredients into a separate beaker and begin heating to 80°C. Coordinate both phases so that target temperatures are reached simultaneously. 
	  
	  
	  
	  
	  
	  

	  
	time. Once both phases have reached their target temperatures, slowly add Phase B to Phase A. After the emulsion has formed (about 1 min.) remove from heat 
	  
	  
	  
	  
	  
	  

	  
	and place the beaker in a cool water bath and continue mixing until room temperature. (Make sure to stir oil phase occasionally) 
	  
	  
	  
	  
	  
	  

	Skin Conditioning Agent - Occlusive 
	Butter of Choice 
	Mango Butter 
	  
	  
	3.00% 
	1.5 
	  

	Skin Conditioning Agent - Occlusive 
	Avocado Oil 
	olive oil 
	  
	  
	5.00% 
	2.5 
	  

	Skin Conditioning Agent - Occlusive 
	Other Oils of Choice 
	Coconut Oil 
	  
	  
	6.00% 
	3 
	  

	Antioxidant 
	Tocopherol 
	Vitamin E 
	  
	0.20% 
	0.50% 
	0.25 
	  

	Surfactants - Emulsifying Agent 
	Glyceryl Stearate 
	Polyglyceryl Oleate 
	  
	2.00% 
	2.00% 
	1 
	  

	Surfactants - Emulsifying Agent 
	Emulgade PL 68/50 
	Sodium Laural Sulfate 
	  
	  
	0.85% 
	0.425 
	  

	PHASE C- 
	Once the batch has cooled to 35°C or below, add the remaining ingredients and mix until uniform. 
	  
	  
	  
	  
	  
	  

	Fragrance 
	Fragrance 
	Papaya Banana 
	  
	  
	0.10% 
	0.05 
	2 drops 

	Skin Conditioning Agent - Humectant/Misc. 
	Active Ingredient of Choice 
	Protein-Hyaluronate Blend 
	  
	  
	0.50% 
	0.25 
	  

	pH ADJUSTMENT- 
	QS the pH to 5.5, then QS the water. 
	  
	  
	  
	  
	  
	  

	pH Adjuster 
	Citric Acid 50% Solution 
	Citric Acid 50% Solution 
	  
	  
	0.00% 
	0 
	  

	pH Adjuster 
	Sodium Hydroxide 50% Solution 
	Sodium Hydroxide 50% Solution 
	  
	  
	0.00% 
	0 
	  


  
Base Recipe Instructions  
	  
	  
	  
	  
	Instructions 

	PHASE A 
	A 
	in Beaker with small stir bar (too big will spit) 
	Purified Water 
	  

	
	  
	  
	  
	1. Scale all ingredients. Obtain ice for ice bath. Get out two hot plates, two thermometers. 

	
	B 
	in weigh boat 
	EDTA 
	  

	
	  
	  
	  
	2. Begin mixing water at moderate speed. Mix: A + B until dissolved. Use some of A to get B out of weigh boat 

	
	C 
	in separate beaker 
	Glycerin 
	  

	
	  
	  
	Butylene Glycol 
	3. Premix C until uniform 

	
	  
	  
	THICKENER BEING TESTED 
	  

	
	  
	  
	  
	4. Mix: Put A into C. Mix with stir bar until combined and thickened. 

	
	D 
	in separate beaker/weigh boat 
	Antimicrobial Banana 
	  

	
	  
	  
	Sodium Laural Sulfate 
	5. Once thickened, at D. Begin heating to 80°C. **GOAL IS FOR E AND D TO REACH 80°C AT THE SAME TIME** 

	Phase B 
	  
	  
	  
	  

	
	  
	in beaker with small stir bar 
	Mango Butter 
	6. Begin melting E to 80°C. **GOAL IS FOR E AND D TO REACH 80°C AT THE SAME TIME** 

	
	  
	  
	Olive Oil 
	  

	
	E 
	  
	Coconut Oil 
	7. Once D and E are both at 80°C, add Phase B to Phase A slowly 

	
	  
	  
	Vitamin E 
	  

	
	  
	  
	Polglyceryl Oleate 
	8. "After the Emulsion has formed (about 1 min.) remove from heat and place the baker in cool water bath and continue mixing until 35°C or under (make sure to stir oil phase occasionally). 

	
	  
	  
	Sodium Lauryl Sulfate 
	  

	Phase C 
	  
	  
	  
	9. Add in F. 

	
	F 
	add by pipet 
	Papaya Banana 
	10. Test pH. "QS the pH to 5.5, then QS the water" (add as much as needed (of G)) 

	
	  
	in weight boat 
	Protein-Hyaluronate Blend 
	  

	As Needed 
	G 
	  
	Citric Acid 50% Solution 
	  

	
	  
	  
	Sodium Hydroxide 50% Solution 
	  


  
 
Recipe Iterations 
The following chart is a summary of all the iterations suggested by ChatGPT, the initial observations of the product, and the final consumer comments on the face mask adjustments.  
	Iteration 
	AI Suggestions 
	Observations and Notes 
	Measured pH 
	Consumer Testing  

	1 
	Modified base recipe with a solvent, chelating agent, humectant, skin conditioning agent, thickener, preservative, and a surfactant to match ingredients on hand.   
	Gel Maker EMU (thickener) did not produce good results. The mixture did not thicken as expected. Thin consistency. 
	 
	Not tested on customers.  

	2 
	Replace Gel Maker EMU with Xanthan Gum 
	5g of Xanthan Gum was used to thicken the product. However, the product ended up being a very thick jelly, which was not desirable.  
	 
	Very gummy texture, separates into oils, leaves extreme residue, difficult to wash off. 
 

	3 
	Replace Gel Maker EMU with Xanthan Gum 
 
	Reduced Xanthan Gum to 0.5g, but the desired thickness has not been achieved yet. The texture is too jelly-like and slightly runny.  
 
	 
	Nice lotion consistency, mildly moisturizing, pleasant smell, leaves a residual smell. 

	4 
	Substitute Guar Gum in place of Xanthan Gum at a mass ratio of 1:1. 
 
	Replaced Xanthan Gum with Guar Gum (0.05g). However, there was not enough Guar Gum in this iteration, resulting in a very runny consistency and failure to thicken. 
 
	 
	Slimy texture, no skin irritation, feels cold to the touch, slimy texture disappears with water, leaves a hydrated feeling on hands but not on the face, dries out the face skin after rinsing. 
 

	5 
	Substitute Guar Gum in place of Xanthan Gum at a mass ratio of 1:1. 
	Increased Guar Gum from 0.05g to 0.5g in this iteration. The texture is thicker than the previous trial, but still not thick enough. 
 
	 
	Lotion-like texture, absorbed into the skin, leaves a residue on the hands with a hydrating effect, no smell, slight cooling effect, no effect on the skin after washing off, no skin irritation. 
 

	6 
	Substitute Guar Gum in place of Xanthan Gum at a mass ratio of 1:1. 
 
	Guar Gum mass of 0.6g used. Almost desired texture.  
 
	6 
 
	Gum-like texture, very thick, unpleasant alkaline smell, does not wash away with water, feels like motor oil on the face, and requires the most water for removal. 

	7 
	Xanthan Gum, Guar Gum 
 
	Combined AI suggestions of Guar Gum and Xanthan Gum into one trial run. Used 0.3 of Guar Gum and Xanthan Gum each. The formula became jelly like. 
 
	7 
	Slimy texture, no skin irritation, feels cold to the touch, disappears with water, leaves a hydrated feeling on hands, but dries out the face skin after rinsing. 
 

	8 
	Use Shea Butter in place of Mango Butter. 
	Used with a 50/50 mixture of Xanthan Gum and Guar Gum as thickener. Added peppermint fragrance. Texture is almost as conventional products. Shea butter is stable and added scent for better experience.  
	 
	Strong peppermint scent causing irritation, dries off from the skin before rinsing, no residue after rinsing, similar thicker consistency to the Siligel formulation, better skin hydration. 
 

	9 
	Add Witch Hazel Extract 
	Witch Hazel Extract had a negative effect. 
	 
	Ruined the moisturizing properties and dried out the skin. 

	10 
	Sodium Laurel Sulfate 
	Used 0.075 g. Similar texture as without SLS. The concentration was higher than allowed regulations in the US. 
	10 
	Not tested on customers. 
 

	11 
	Use Polyglucose instead of Sodium Laurel Sulfate. 
	Peppermint scent used. Desired thickness obtained. Replaced fragrance with peppermint.  
	7 
	Strong peppermint scent, no irritation, does not absorb into the skin quickly, no residue after rinse, thick lotion-like consistency. 

	12 
	Use Aloe Vera Gel in addition to water 
	Sample appears off-white, clear. This sample smells like normal aloe vera, is more loose, and has more of a liquid consistency. 
	 
	Sample is not close to the desired consistency. Blend does have hydrating features that have a minimal effect. 

	13 
	Combine Polyglucose with Peg A Dimethicone. 
	Peppermint scent used. Integration of the materials not correct. Slightly thinner compared to the removal of SLS. 
 
	 
	It doesn’t leave residues or fragrance. 
 

	14 
	Combine Polyglucose with Coco Betaine 
	Peppermint scent used. Not correct integration of the materials. 
	 
	Not tested on customers. 
 

	15 
	Replace Siligel with Carbomer at a mass ratio of 1:1. 
	0.45g Carbomer was used. Orange Fragerence was used. The final product is clumped with the addition of Carbomer, resulting in a very even consistency. It also had a slight yellow coloring. 
 
	 
	Not tested on customers. 
 

	16 
	Replace Siligel with Carbomer at a mass ratio of 1:1. 
 
	Carbomer at 0.6% was used. Good integration of the materials. Correct texture and density. 
 
	 
	Nice consistency, slight burning sensation, mildly moisturizing. 
 

	17 
	Use Optiphen in place of Antimicrobial Banana at 1.00%. Adjust the amount based on manufacturer’s recommendations for effective preservation. 
	Peppermint scent used. The final product had a good consistency and color. 
 
	 
	Not tested 
 

	18 
	Add Hyaluronic Acid.  
	Peppermint scent used. Added hyaluronic acid to the recipe at 0.50 % Removed the protein blend. 
	 
	Heavy lotion consistency, nice fragrance, moisturizing feel, no residue. 

	7 
	Used original recipe thickener of Siligel. 
	1 gram of Siligel as thickener was used, which resulted in a very creamy texture. However, it was slightly runny. We plan to try using 1.5 grams of Siligel next time. 
	 
	Thicker texture compared to other formulas, product is absorbed by the skin within seconds, moisturizing effect, soft scent, good consistency, easy to clean off with water. 

	10 
	 Used original recipe thickener of Siligel. 
 
	Used 1.5g of Siligel. The viscosity and thickness are perfect. Shift focus to fragrance and adjusting the oils. 
  
	 
	Most similar to commercial facemasks texture. Sits on the skin with a balance retention after rinsing. Unpleasant smell. 

	11 
	Add Witch Hazel Extract (combined with an increase of concentration of Siligel to 1.5 g).  
	1.5g of Siligel accomplished desired thickness. However, Witch Hazel Extract  had a negative effect.  
	 
	No different to Xanthan Gum and Guar Gum at 50% each. It ruined the moisturizing properties and dried out the skin. 
 


 
13Weight to Percentage and Vice Versa Code  
/*System.out.println("Enter final weight in g");//get final weight to create % values for 
finalW = reader.nextFloat(); 
System.out.println("Enter number of ingredients (first ingredient is BASE ingredient; all edited weight values will be pulled from this one: ");//enter number of ingredients to be stored 
inN = reader.nextInt();*/ 
int useSel = 3; 
float[] weightArr = uInParse(cSL); 
float[] percArr = new float[weightArr.length]; 
finalW = Sum(weightArr); 
/*for(int i=0; i<inN ;i++){ //this takes user input for each individual weight value for the ordered ingredients (currently by number) 
    	System.out.println("Enter weight value " + (i+1) + ""); 
    	float n = reader.nextFloat(); 
    	weightArr[i] = n; 
}*/ 
  
System.out.println(); 
float percT = 0; 
for(int i = 0; i<weightArr.length; i++){ //generates corresponding percentage array 
    	percT = (weightArr[i]/finalW)*100; 
    	percArr[i] = percT; 
} 
printer(percArr, weightArr); 
  
while (useSel != 0){ 
    	System.out.println("next selection: 1(editPercent) 2(editWeight) 0(exit)"); 
    	useSel = reader.nextInt(); 
    	System.out.println("selected: " + useSel); 
    	if(useSel == 1){ //selection 1, edits percentage values of percarray and regens weightarray 
        	System.out.println("ingredient percent index to edit:"); 
        	int epI = reader.nextInt(); 
        	if(epI == 1){//in the case of a base value edit get confirmation and redir to the base value edit function 
            	System.out.println("This edits the BASE value and changes all other component weights to equal the final weight. Are you sure? 1:Y 2:N"); 
            	useSel = reader.nextInt(); 
            	if(useSel == 1){ 
                	System.out.println("enter replacement value (as decimal):"); 
                	float epOneV = reader.nextFloat(); 
                	float[][] st = basePValEdit(epOneV, finalW, percArr, weightArr);//base value edit function, outputs 2d array of float arrays for regen'd percArr and weightArr 
                	percArr = st[0]; 
                	weightArr = st[1]; 
                	printer(percArr, weightArr); 
            	} 
        	} 
        	else{ 
            	System.out.println("enter replacement value (as decimal):"); 
            	percArr[epI-1] = reader.nextFloat(); 
            	percArr[0] = 100 - nonBaseSum(percArr); 
            	weightArr[epI-1] = (percArr[epI-1]/100)*finalW; 
            	weightArr[0] = (percArr[0]/100)*finalW; 
            	printer(percArr, weightArr); 
        	} 
  
    	} 
    	if(useSel == 2){ 
        	System.out.println("ingredient weight index to edit:"); 
        	int ewI = reader.nextInt(); 
        	System.out.println("enter replacement value (as decimal):"); 
        	weightArr[ewI-1] = reader.nextFloat(); 
        	weightArr[0] = finalW-nonBaseSum(weightArr); 
        	for(int i = 0; i<percArr.length; i++){ //overwrite percentage array w/ new values 
            	percT = (weightArr[i]/finalW)*100; 
            	percArr[i] = percT; 
        	} 
        	printer(percArr, weightArr); 
        	System.out.println(); 
    	} 
  
  
} 
  
  
} 
public static float nonBaseSum(float[] a){//returns sum of every element but 0 
float s = 0; 
for(int i = 1; i< a.length; i++){ 
    	s = s+a[i]; 
} 
return s; 
} 
public static float Sum(float[] a){//returns sum of every element 
float s = 0; 
for(int i = 0; i< a.length; i++){ 
    	s = s+a[i]; 
} 
return s; 
} 
public static float[][] basePValEdit(float nV, float fW, float[] perc, float[] weight){//no dual returns in java :weirdchamp: but idk anything else 
float[][] r = new float[2][];//declare inscope values and set equal to edited values, % and W 
float nBW = (nV/100) * fW; 
float nDif = (perc[0]-nV)/(perc.length-1); 
perc[0] = nV; 
  
for(int i = 1; i< perc.length; i++){ 
    	perc[i] += nDif; 
} 
weight[0] = nBW; 
for(int i = 1; i<weight.length; i++){ 
    	weight[i] = fW * (perc[i]/100); 
} 
r[0] = perc; 
r[1] = weight; 
return r; 
} 
public static float[] uInParse(String a){//parses input from comma separated string to float array 
int inc = 0; 
String[] preConVal = a.split(","); 
float[] r = new float[preConVal.length]; 
for(int i = 0; i<preConVal.length;i++){ 
    	r[i] = Float.parseFloat(preConVal[i]); 
} 
return r; 
} 
public static void printer(float[] percArr, float[] weightArr){ 
for(int i=0; i<percArr.length;i++){ //prints each individual percentage value in order 
    	System.out.print(percArr[i] + "%, "); 
} 
System.out.println(); 
for(int i=0; i<weightArr.length;i++){ //prints each individual weight value in order 
    	System.out.print(weightArr[i] + ", "); 
} 
System.out.println(); 
} 
  
 
 
 
 

