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[bookmark: _GoBack]Since the cell radius is around 100 µm, and the membrane thickness is only 7-8 nm, rout and rin can be considered approximately equal to cell radius r. According to the Laplace formula 

                               (1)
where  is the interfacial tension coefficient of the membrane. Cell may remain stable only if the additional pressure provided by the membrane tension is equal to the osmotic pressure due to a difference between the concentrations of intracellular and extracellular fluids, when the following relationship is satisfied.

                            (2)
where C is the ion concentration difference between intracellular and extracellular fluids. R is the universal gas constant, 8.314 J·mol-1·K-1. T is the ambient temperature of the cell, a function of time t. 
a) Cell membrane mass m 
Cell membrane mass is equal to cell membrane volume times density

                              (3)
where r0 is the initial cell radius at 37℃ (100µm), hc is the thickness of cell membrane (generally 7-8nm), ρ is the weighted density average of various components on cell membrane (0.8-1.08 g/cm3) [1].
b) Ion concentration difference between the intracellular (Cin) and extracellular (Cout) fluids C 
C is defined as 

                              (4)
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Assuming Cout takes 0.9% normal saline concentration of 0.154mol·L-1, which is isotonic to the extracellular fluid. Since ions inside cell cannot pass through membrane freely, all ions are restricted to the intracellular fluid between the membrane and lipid droplet. Therefore, the total amount of ionic substances N can be considered constant, and the relationship between N and Cin is

                             (5)
where Vl is the volume of lipid droplet. When the initial temperature T0 is 37°C, and the force exerted on the cell reaches balance, N can be solved as follows 

                       (6)
Assumed that the droplet volume Vl changes only with temperature, the proportion of lipid droplet to cell volume is about 90%. The change of Vl is calculated according to the volume expansion rate of fat thermal expansion [2]: 

                          (7)
where α is the volume expansion rate of fat, α = 0.001/K (at 20℃) [3]. 
After getting Vl for Eq. S(7), and N from Eq. S(6), Cin can be obtained from Eq. S(5) with known Vl and N. Finally, C is determined by

                    (8)
c) Interfacial tension coefficient  on the cell membrane
By integrating the molecular interaction potential between two infinite plates with finite thickness, it can be deduced that  and cell membrane radius follow this distribution 

                            (9)
The membrane tension test conducted by Selman et al. [1] indicate that the interfacial tension on the cell membrane is associated with its stretch length, which confirms the validation of Eq. (10). 
In the suspension state, cell will expand and do work on the surrounding tissue to reach the lowest energy for the whole system of cell (intracellular fluid and cell membrane) and extracellular fluid. Thus, the cell membrane expands and tends to be in a state of maximum surface free energy and following conditions can be obtained: 

                           (10)
where max is the maximum interfacial tension, 41mN·m-1 [4, 5]. For specific max and r0, k1 and k2 can be solved via combination of Eqs. S(9) and S(10). So far, all parameters in Eq. (1) can be determined and the change of adipocyte membrane with time under heating can be calculated. 
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